
Turkish Journal of Computer and Mathematics Education        Vol.12 No. 11 (2021), 1781- 1790 

Research Article 
 

1781 

Uplink Performance Of Coordinated Multipoint In 5G Cellular Network 
 

Mohammed Alshantti 
Faculty of Computer Studies, 

Arab Open University, Saudi Arabia 

mshanty@arabou.edu.sa 

 

Article History: Received: 11 January 2021; Revised: 12 February 2021; Accepted: 27 March 2021; Published 

online: 10 May 2021 

Abstract: The study aims to study the uplink performance of coordinated multipoint in 5G cellular network. 

Nonetheless, this approach cannot deal with inter-cluster intrusion, and adjusts only the cell borders of the 

interference. In the other side, because CoMP relies on static clusters and the whole spectrum is dedicated to each, 

we cannot ignore the issue of edge MS, whether for full spectrum, quasi-static, or non-spectrum systems. Clustering 

of spectrum distribution is mentioned here; issues with the CoMP approach are discussed in this paper. One-to-many 

point-to-many grid network grid network (B4G/5G) is essential in connecting disparate geographical locations. The 

prior studies have analyzed how to better load-balancing would help with static fault tolerance and improve device 

throughput were concerned.  We expand the cooperating collection when needed to service traffic on demand, 

dynamically composing the cells on the base stations in order to give cells more transmit power for larger scale 

operations or to accommodate more users. Doing it dynamically in real-time to manage members' radio energy more 

effectively enables the device to offload traffic through usable cells to eliminate capacity concerns.  There are two 

kinds of methods of clustering MSs according to their movement speeds: In the low mobility method, hybrid cells 

are found for each subband; in the high mobility approach, a new configuration of subbands is chosen to overcome 

an unanticipated shift in mobility The Monte Carlo simulations have proof and demonstrate our next-generation 

connectivity ability. The current approaches demonstrate an improvement in device throughput, radio resource 

consumption, and electricity usage, which means they are beneficial when it comes to overall energy efficiency. As 

a result, an alternative that is both intra- and inter-cluster conflict is presented to the Cloud Radio Access Network 

(C-RAN) is introduced to counter both demand and power fluctuation—dynamic joint processing.  
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Introduction 

People within the cell locations contribute greatly to the efficiency of a cellular networks. Usually, the UEs (User 

Equipments) located on the edge of the cell encounter more throughput; more specifically, others that are nearby 

have more connectivity issues (BS). Mainly attributed to cell-to-to-cell intrusion Inter-cell interference is important 

in modern cellular networks like UMTS or LTE where the frequency reuse factor is restricted. Interference must be 

minimal in order for the machine to work well, because more control does not increase the efficiency. so as a result, 

cell intrusion needs to be targeted, and therefore techniques must be applied to narrow the distance between cell 

edge and average throughput and as a result, these alternate approaches make it possible for a smoother and more 

even distribution of use experience across the entire network(2). 

 

Techniques that can be used to manage cell-to-cell interference: 

White noise isn't just background noise if you see it as an intrusion with all other signals. There are, however, 

limitations on the quality of this antenna as it does not include the elements that should be included to improve the 

signal reception. (3) 

Static or variable allocation of the mutes the volume and frequencies may be implemented in a variety of ways. 

Whether static or variable allocation is used, it is controlled. If limited or utilized, it is controlled. Otherwise, it has 

to be shared evenly. This technique of using several receive antennas and a few filters at the same time is a tool used 

to minimize certain issues, for example, as in cases where signal strength, signal distortion, signal loss, and 

interference are interspersed are issues. There will be no longer be intrusion when we use interference-avoidance, 

for example, like interference-aware preceding, in our neighboring cells the signals from other cells would be seen 

as collaborating instead of competing. The sensors are capable of serving as multiple receivers. Once multiple 

receivers are mounted, there is a lower risk of an interference triggering signals going to them and a potential for 

expanding their network.(4) 
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Frequency Reuse and Interference: 

Earlier cellular deployments do not use frequencies efficiently 

Nowadays, demand for high-quality software, along with a decrease in available resources, is boosting our usage of 

the mobile applications. We'd have to implement a FR (Exponential frequency scheme that satisfies these 

exponential demands.) Laying the foundation for providing a cellular level of service across several networks 

involves making decisions on which services should be available to support mobile clients.(5) 

 

The most important effect of this plan is to InterCell Adherence to interventional procedures is the greatest challenge 

to near-time procedures FR (6) integrated circuit mobile phone noisesignal to noise ratio is unfavourable at the cell 

edges. This smaller installations are pretty simple to implement as well as they don't use a lot of electricity or have 

poor service efficiency, all of which serve to reduce the intensity of the signal. This was a major restriction, as is in 

earlier generations of mobile networks, which demanded the use of a single-pole antenna to reach a larger area. To 

differentiate the first generation (Old) mobile phone networks, which had regions based on one large cities rather 

than countries, from the following two-generation ones, these, the cells was generated with an aim of providing 

additional coverage to various locations scattered throughout a nation. It is difficult to know exactly how much 

power each transmitter cell puts out, since they seem to put out an inconsistent amount.(7) 

An whole sample of cells is segmented into discrete clusters  and studied individually. Clustered wide area network 

(WAN) fully splits the bandwidth of its participants It is then allocated to each party once. The functional frequency 

range is calculated by multiplying the number of cells by a coefficient, which yields the total. The Code-Division 

Multiple Access (CDMA) is used as a data division technique in the third generation (3G) cellular networks. 

According to the ICI regulation, expansion is limited to this rate of progression However, with these unique ICI 

values, the overall losses are small, it is possible to tolerate these particular ICI losses by a factor of 1. the project 

that introduced Long-Term Evolution (LTE) to separate consumer bandwidths and provide Orthogonal Frequency 

Division Multiplexing (OFD) as an intermediate solution. Our one-size-fits-all plan incorporates a goal. To be aware 

of how many of its money it's being used to utilising them efficiently, the cell gives out details about resources to all 

of its colleagues. Frequency reuse is a method (FR) in FDM type networks.(8) 

Sticking with a more of a broad description, we can say that each cell consists of two layers: the inner and the outer 

layer. The sum of bandwidth is distributed such that cell-edge consumers will enjoy full use of the channel without 

interference from other subscribers. Additionally, there are two alternatives to the Strict and Strict Framing Rules 

(FFR: Strict and Soft Framing Rules) if you use the Complete formulation, the available bandwidth is divided into 

two bands The FR value is set to one (or is implied by setting to be equivalent to), and each cell in the cluster 

contains two equal-width bands, where outer cells of the cluster get a factor of 1 /m of the cluster space; The 

effective bandwidth is assigned in the lower sub-band of the SoftFFR by the whole unit of frequencies. (9) 

Expansions are being allocated among the inner and outer cells in such a way that the overall minimum value of 

total FR (expansion) is one. Often recognized as COM, which incorporates the usage of additional technologies and 

techniques However, there is no effect on that part. When mobile consumers are positioned further away from the 

cell edges, competing signals are more likely to be emitted and, thus, received. Additional signals can raise cell 

intensity, decrease interruption, and boost data rates by juxtaposed next to cells. There are many ways to keep 

teamwork on the up and up to speed. Expansion and/consolidation, called Coordinated Expansion/Consolidation 

(EC/CS). This is only one possible route of handover, which can be changed and restated as many times as 

necessary. The authors have paid special attention to improvements in spectral capacities and enhancements to cell-

edge users in multi-Outputs Creative paraph is to We plan to have knowledge intensive multi-outputs. the usage of 

several facets MPO and multifaceted MOC (MIMO)(10) 

Anything in the network has to use, is either in use or open for allocation, is accessible at each transmission point 

Instead of the cellular component, we use the more general word (connected) network here. Diffusion at the cell 

edge of the non-coordinated (11) 
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Inter-Cell Interference Coordination (ICIC) : 

ICIC Evolution 

From the very beginning, the edge network has caused problems for cellular networks. Relying on the two-gigahertz 

mobile phone grid reduced intrusions significantly. Tertiary resources include 3 and 7, but the analysis of these main 

resources is what is most important. In this case, the amount of outside influence on the mechanism was minimised. 

Instead of all frequencies being assigned, the fractional frequency reuse options (1/3, 1/7, etc.) were proposed to 

avoid interference. Often referred to as soft-reuse,, this technique would allocate more control to edge frequency 

bands. it increases the capability of the overall system, but does so in a better way that improves it(12) 

 

In the flexibility and ability to use the above-mentioned methods, these approaches are held back by the lack of an 

integrated interference management approach. Because of this, 3GPP R8 developed the IC principle. This describes 

the basic operating concept of ICIC: adjacent cells use intercell intrusion control to assign resources to cell edge 

UEs in a distributed manner. ICICICICIC uses several flags, including flags that vary transmission power on the X2 

interface: flagging relative narrowband transmission power (RNTP) and overload (HII) An RNTP encourages other 

neighbours to identify their high-use PRBs. Through this solution, adjacent TPs have the ability to prevent making 

the same resource assignments, thus reducing ICI. A similar interface is GNS, which is the Uplink interface. The OI 

is a signal that signals a high degree of neighbour traffic on aidership interference on a particular resource block.(13) 

 when a scheduling cell is presented with OI, the output intervention from these PRBs would be reduced since 

ICICICICIC was designed to avoid data channels, it opened the door to control channels the issue became more 

complex when the variable propagation speeds of heterogeneous networks were considered (HetNets). Additionally, 

intercommunication concepts (ICs) were introduced to utilise orthogonal tools to neutralize the interference. one-1 

subsignal or, the ABS rule, where the tiny TP transmits only one sub signal.(14) 

 

 Inter-Cell Interference Coordination (ICIC) based on OFDMAX2 Messages for Downlink Interference 

Indicator. Relative narrowband transmit power (RNTP): provides information, for each resource block, whether or 

not the relative transmit power of that resource block is to exceed a certain level; proactive.(15) 
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Multi-Point Coordination and Transmission 

IC coordination is described earlier as a way to manage at least part of the interference between transmission points, 

known as cells. However, support for such synchronisation was considerably enhanced with the arrival of version 11 

of the LTE, since certain transmitting points may now be implemented asynchronously.(15) 

In comparison to release-8 IC, which supported just cell communication, release-11 supported coordination methods 

using various means, for example, different types of communications that will work through the radio interface as 

well as functionality to assist system capability. combination of transmitting and receiving.(16) 

Support for CoMP entails multi-point coordination, which means the scheduling and dynamic connect multi-point 

transmission (Joint Transmission), 

 
 

Uplink multi-point coordination, or multi-point receipt Uplink CoMP has only has a very small effect on the 

computer, if any, and has a minor influence on the network, but has a significant impact on the radio interfaces.(16) 

In fact, the optimal backhaul is consolidated baseband with low-latency fibre connections to the antenna sites. Non-

centralized baseband processing is provided to expanded backhaul designs in Release 12. These changes were more 

a matter of creating different hypotheses about so-called co-resourced resources, a possible resource distribution, 

and their effect on costs.(15) 

Coordinated Multi Point (CoMP) Tx/Rx: 

multi-point alignment for beam down-scanning 

Transmission to a computer is routed to a particular point in the device by a specific connector. 

Synchronization and connection adaptation can be performed between different points of the transmission system. 

Redistribution of wireless signals 

● a data distribution to various device locations is performed from several locations through 

● a transmission medium 

This solution would not dictate how many transmitting points to use, since transmission is available to do either on 

demand or independently, and the one source transmits from several points. 

Priorities  are linked together, and coordination is required at the points of connection 

The radio spectrum includes single-pointing, duplex, three-point, and/duplex synchronization 

Uink scheduling coordinates, also known as cluster scheduling, is carried out through receiving points 

Multi-point connection for satellite-delivered cable televisionone or more points of multiple reception may be 

done(17) 

CoMP for Long Term Evolution (LTE)  

Compared of ICICI (i.e., eIC), CoMPemphasises spectral efficiency to ICI is mitigated by limiting use of frequency 

or period. It is shown in Figure 2 where there are the various CoMP designs. CS, which can be considered to be the 

adaptation of previously described strategies of avoiding interference, helps to avoid unnecessary intervention by 

uniting TP devices in a millisecond inel, as the process has become more accurate and precise over time, to better 

synchronising the channel details through all of those devices. Electrically uncoupled or orthogonalized 
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beamforming (CB) requires the edge UEs to use the same frequency resources with multiple users provided that the 

signals do not interact with each other. CB is now quite common due to the usage of beamforming in 5G networks, 

and this is why it is essential. Joint transmission (JT) purportedly the most impressive technique possesses the ability 

to support arbitrary route failure by using distributed radio diversity techniques (UE data transmitted by more than 

the primary transmitters) and path blockage.(18) 

As dynamic antenna deployment points enable a wide range of radio users to access a single UE data source, even 

though UE data is only transmitted from one of a single TP at a time, they are called LEOs. The CoMP mechanisms 

are thought to help better allocate resources at the cell edges, but it is necessary to bear in mind that they often 

minimise the edge-cell interference. it was first thought that the CoMP (CoAs Maintaining Cells Improved in Rel-

11) only applied to TP backhauled systems [was restricted to TPs linked with ideal-length backhaul systems at the 

time]. It was done for several eNodeBs with non-ideal backhaul [Expand nonperfection applied to multi-cell NB 

eNodeBability] that the definition was generalised to them X2 interface is used to help determine whether there is 

cooperation in the CoMP operation between eNBs as they all signal the collection of best hypothesis, and which 

benefit this requires. Other than that (as well as the preceding expansions, the results of) these calculations often 

serve as a validation for these theories are this:(19) 

The sharing of this information with the neighboring eNBs helps improve the radio resource management. 

Enhancements to inter-eNBCoMP were introduced in Rel13 relate to the use of channel state information (CSI) and 

enhanced RNTP (eRNTP). The latter is particularly useful to control the power allocation in a coordinated setting 

.(35) The strict requirements of JT regarding synchronization and accurate CSI necessitated exploration of other 

alternatives, leading to discussion around non-coherent JT (NC-JT) in Rel-14. The performance results indicated the 

suitability of NC-JT and CS/CB in low and high traffic load scenarios, respectively. A study for creation and 

management of CoMP sets based on network conditions was carried out under the umbrella of self-organizing 

networks (SONs) in Rel-15.  This study focused on monitoring two parameters, i.e., X2 characteristics and the 

spatio-temporal traffic variation.(19) 

The radio resources used by these expanding antenna placement points provide a greater number of users, even if 

only one at a time will connect to a single consumer equipment. Thus, they are often called Limited Earth 

Observations (LEO) stations. It is believed that the CoMP processes help to efficiently distribute resources at the 

cell borders, however one must keep in mind that they often seem to undermine certain areas since they reduce 

edge-cell inefficiency. (34).The CoMP (TP improvements related to operating in relation to operating lengths) was 

once assumed to only apply to ideal-length backhaul networks (expanded to include connections with available 

operating regions). as well as N-E ideal backhaul, so as to include any NB (though of course this back- eNode work 

was achieved with the recognition that it was unprofitable and imperfect). to help identify if the Co-grant eNBs 

cooperate during selection of best hypothesis, X2 X2 is used to examine the complexity of the process, and how it 

impacts the various aspects of the cooperation of the same network. It should be noted that, with the exception of 

these estimates, which act as a verification of these hypotheses, no theories have proven to be accurate.(20) 

 

A. Base Station Diversity 

The research on base station (BS) diversity or diversity in the network has proven to be successful in dealing with 

conventional mobile network outages. arealready to be employed (or various independent or several well-established 

technology options for development have, are awaiting, and/are viable or profitable for immediate use] by multiple 

BSs. Most research on BS techniques in the microwave-spectrum frequencies has concentrated on fixed wireless 

technology. a study on cell-site diversity to try to monitor radio attenuation due to rainfall and vegetation can be 

found in. In early LMDS experiments, both neighbouring frequency-spreading interleaving and depolarization were 

found to boost SIR by some dB, but the opposite had to be factored out for good performance. Piling next to 

vegetation results in a signal-to-to-interference ratio rise, while next to rainfall decreases the number of signals. It 

was seen in the LMDS simulations that using highly directional antenna configurations at the base station and 

mobile locations could cut the co-channel interference by a factor of 11, which would then reduce the device outage 

by that amount.(21) 

Although the previous research only examined the possible detrimental consequences of LMDS polarisation 

diversity, Le et al. investigated LMDS diversity in wavelengths below one-meter bands to account for atmospheric 

effects at high (cm-wave) and millimetre (mm-wave) and find solutions for connections of less than one kilometre in 

length to counteract the influence of rain. with and at 32 GHz, respectively, at 29.7-meter and 40-dBi antennae had 

an array of different measurements of 29.7-GHz and 37.2-meter bandwidths and an array bandwidth of 40.4 GHz 

was carried out at the higher 32-GHz frequency. Results were seen to support the idea that the concept that] that as 

the separation between BSs increased, diversity of occurrence increased. A high-diversity benefit was also occurred 
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for bands when two-fold increasing the difference in frequency spacing between the mobile and two units was done, 

as well as when UHF-diversity spacing was expanded.(22) 

 

B. Coordinated Multipoint (CoMP) 

CoMP was developed by Foschini and Karakalibas, and was the first multi-point technology to be used for diversity 

and intrusion suppression. This term expands on the network's effectiveness by using several/This strategy involves 

the use of several BSs, or more BSs, and the implementation of an inter-TP, and is often called network-wide 

input/output (MIMO). (38) by sharing the channel state details between the UEs (with respect to either multiple BSs 

or as well as others for coordinated downlink transmission schedules, the CSI ENCOMPLEX) is used to monitor 

simultaneous or planned uplink transmissions and manage the arrival of the signal. The flexibility of a high-speed 

network provides for consistent and efficient back-to-back transmission of CSI among BSs is critical. With a big 

theoretical benefit to it was applied to [to LTE], CoMP (14) in 3GPP Release 9 was implemented [and (TR) 9 was 

specified in TR (14)], and LTE-Advanced (TR) was defined] in 3GPP-Rv36.19 [to be] as new feature [With the 

huge theoretical benefit added to the total framework, 3GPP Release 9 was used, and was specified as a new feature 

for LTE-Advanced (LTE-A) as well, a system was identified that includes it](23) 

sUsing 3GPP terminology, a point is a system where transmit antennas are clustered (site in the same location but 

several points represent a specific part of it) think beyond the box Downlink categories described in the 3GPP 

Release 11 (e.g.g. JP and DPS, both of which necessitate CSI 16) Applying the same ideas to mmWave networks is 

an increasing curiosity and inspiration for this research is something that we're becoming more excited about.(23) 

 

C. mmWave and CoMP Experiments 

Up to this stage, there have been few MMW experimentation endeavoursinvolving downlink BS diversity and 

CoMP With two TP's and a handheld devices, they began experimenting at 15GHz using 5G radio connectivity 

prototypes. in narrow (20 m ×20 m) and (coverage =100 m), and 70% and 30% of Uplink GP, respectively, over 

current modes while the two TP are divided by over greater than 50 m. (36,37). A follow-up analysis was conducted  

on CoMP and it found that spatial multiplexing increased the transfer rate from 5.7-12.7 bits per second to.second 

per hertz. Transmission between the TPs was approximately twice as fast for larger degrees of separation (about 

180°) Additional tests performed by Kurita et al. found that multiplexing has substantial benefits if the number of 

TPs was less than 50 m apart, resulting in better than 10Gbit/s whole-resolution throughput. Work at Rank 4 is 

feasible, but seldom found. Researchers are doing few to no real-world measurements at mmWave bands (a.k.k.a.a. 

millimetre wave bands).(24) 

 

D. Contributions of This Work 

There is no research done about how mmWave coverage affects BWA capacity and BWA operation, so we use a 

large-scale BS campaign to conduct measurements and analyse the impact on BWA efficiency and network 

reliability. Use of real-world 73 GHz MW-band wave propagation results provides us with the first deep insight into 

the impact of BS cooperation at MW frequencies. As is mentioned in this article, these are the major 

contributions:(25)) 

In order to recognise actual CoMP in the real world, we undertook a large-scale directional CW antenna 

measurement campaign utilising 73 GHz signals and collected tens of thousands of 1 GHz response values 

(DIRF)(31) 

Shadow calculations are used to assess similarity across multiple shadows to a recipient. When simulating channels 

and tuning diversity, understanding the association of shadow fading at millimetrewavesband is important. We 

demonstrated through a form of hypothesis testing and cross-checking that it is fair to believe that several shadow 

variables exist in an RX.(32) 

An understanding of BS-diversity effects is essential for potential mmWave systems as it has been demonstrated that 

narrow beams degrade signal strength and have fast fading [BS causes fast fade and narrow interference].(32) 

CoMP was seen to increase spectral efficiency of LTE bands, and since the real-world tests on this subject were 

scarce, we undertook the challenge of making a determination on the affect it. In Section VI, we aggregate CoMP 

and mmWave techniques to evaluate their overall interference mitigation potential, as well as their usefulness in a 

realistic application environment.(26) 

 

Coordinated Link Adaptation: 

Adaptive collection of data rate: dynamic selection of data dependent on predicted conditions 

Highly complex traffic causes disturbance in the the effects of which vary from nearby transmitter location 
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For coordinated connection adaptation, the relevant transmission information is useda particular subframe carries 

out decisionsstations 

A collection of neighbouring power-up-train decision points are supplied as input to the connection adaptation 

process.(27) 

 

Multiple CSI Processes 

 Process 0 : 

Reports channel state under the hypothesis that there is no transmission from the neighboring transmission point § 

CSI-RS corresponding to resource A  

CSI-IM corresponding to resource C (configured as zero-power CSI-RS at the neighboring transmission point). 

Process 1 : 

Reports channel state under the hypothesis that there is transmission from the neighboring transmission point § CSI-

RS corresponding to resource A  

 CSI-IM corresponding to resource B (configured as nonzero-power CSI-RS at the neighboring transmission 

point).(28) 
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CoMP for 5G and Beyond Unlike 4G, where the focus is primarily on improving the data rates, 5G and beyond 

networks have a myriad of requirements and objectives that need to be fulfilled. This requires a multitude of 

technologies to be introduced in the 5G and beyond networks. The following items look at the potential role of 

CoMP for some of these mechanisms: (29) 

● 3GPP Rel-14 specifies eight different functionality splits between central and distributed units for 5G  

● The functional split has a major impact on the backhaul and can potentially relax the corresponding 

requirements regarding overall capacity, delay, and synchronization. This is also applicable to the concept 

of C-RAN which is a potential implementation of CoMP network. However, a study showing the feasibility 

of lower split options illustrates the preference of standardization in this regard.(33) 

●  MIMO enhancements in 5G, including multipanel/transmission-reception point (TRP) operation 

distinguish 5G MIMO from the LTE MIMO operation. Furthermore, improved (type II) codebook, flexible 

CSI acquisition and reference signal design (including zero-power signals for interference measurement), 

and beam management for higher (> 6GHz) bands promise significant boost in MIMO performance.  

Different 5G services are expected to have different coverage areas. This diversity of application 

requirements would be further pronounced in 6G. This can be intuitively interpreted as equivalent to cell 

edges in previous generations. It shows the preliminary simulation of coverage areas for different 

throughput requirements. The lack of uniform coverage motivates coordinated and cooperative 

communication to ensure a smooth user experience.(30) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Conclusion: 

5G has undergone a considerable innovation with respect to its ability to provide offerings like eMB, mMTC, and to 

include rUM (microwave) to its portfolio. However, there are a lot of expectations for these programmes to be met 

due to the range of expectations they have to be fulfilled. expanding the manner that projects that lay a critical 

foundation for the general deployment of 5G is paramount since current technologies would not be able to support 

the difficult goals until considerable investment is put into research The goals are to enhance throughput, decrease 

latency, and have a more consistent coverage for all the cell edges and different UEs with the assumption of better 

assumptions about which information criteria are to be met. Such an approach has been stated in this article, which 

we hope would lead to completely organized 5G and beyond networks. 

 

Acknowledgments 

I would like to thank the Arab Open University for supporting this research paper. 

 

References: 

1. M. Series, “IMT Vision–Framework and Overall Objectives of the Future Development of IMT for 2020 

and Beyond,” ITU Recommendation 2015. 

2. Amy Nordum, Kristen Clark and IEEE Spectrum Staff, Everything You Need to Know About 5G, accessed 

Aug. 3, 2020. [Online]. Available: https://spectrum.ieee.org/video/telecom/wireless/ everything-you-need-

to-know-about- 



Mohammed Alshantti 

1789 

3. W. Saad, M. Bennis, and M. Chen, “A vision of 6G wireless systems: Applications, trends, technologies, 

and open research problems,” IEEE Network, vol. 34, no. 3, pp. 134–142, 2019.  

4. C. Kosta, B. Hunt, A. U. Quddus, and R. Tafazolli, “On interference avoidance through inter-cell 

interference coordination (ICIC) based on OFDMA mobile systems,” IEEE Communications Surveys & 

Tutorials, vol. 15, no. 3, pp. 973–995, 2012.  

5. 3rd Generation Partnership Project (3GPP), “Coordinated Multi-point Operation for LTE Physical Layer 

Aspects (Rel-11) ,” Technical Report 36.819, ver 11.2.0, Sept. 2013.  

6.  F. Qamar, K. B. Dimyati, M. N. Hindia, K. A. B. Noordin, and A. M. Al-Samman, “A comprehensive 

review on coordinated multipoint operation for LTE-A,” Computer Networks, vol. 123, pp. 19–37, 2017.  

7.  3rd Generation Partnership Project (3GPP), “Coordinated Multi-point Operation for LTE with Non-ideal 

Backhaul (Rel-12) ,” Technical Report 36.874, ver 12.0.0, Dec. 2013.  

8.  A. Roessler, J. Schlienz, S. Merkel, and M. Kottkamp, “LTE-Advanced (3GPP Rel. 12) Technology 

Introduction White Paper,” Rohde & Schwarz, 2015. 

9. 3rd Generation Partnership Project (3GPP), “Evolved Universal Terrestrial Radio Access (E-UTRA) and 

Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall Description; Stage 2 (Rel-16) ,” 

Technical Specification 36.300, ver 16.1.0, Mar. 2020.  

10. ——, “Study on further enhancements to Coordinated Multi-Point (CoMP) Operation for LTE (Rel-14) ,” 

Technical Report 36.741, ver 14.0.0, Mar. 2017. 

11.  “Study on Self-Organizing Networks (SON) for enhanced Coordinated Multi-Point (eCoMP) (Rel-15) ,” 

Technical Report 36.742, ver 15.0.0, Jun. 2017.  

12.  “Study on New Radio Access Technology: Radio Access Architecture and Interfaces (Rel-14) ,” Technical 

Report 38.801, ver 14.0.0, Mar. 2017.  

13.  “Study on CU-DU lower layer split for NR (Rel-15) ,” Technical Report 38.816, ver 15.0.0, Dec. 2017.  

14.  “Enhancements on MIMO for NR,” Work Item Description RP182863, Dec. 2018.  

15.  G. R. MacCartney and T. S. Rappaport, “Millimeter-wave base station diversity for 5G coordinated 

multipoint (CoMP) applications,” IEEE Transactions on Wireless Communications, vol. 18, no. 7, pp. 

3395– 3410, 2019.  

16. 3rd Generation Partnership Project (3GPP), “NR-based Access to Unlicensed Spectrum,” Work Item 

Description RP-191575, Jun. 2019. 

17.  “Study on NR-based access to unlicensed spectrum (Rel-16) ,” Technical Report 38.889, ver 16.0.0, Dec. 

2018.  

18. D. Maladi, How can CoMP extend 5G NR to high capacity and ultra-reliable communications?, accessed 

May 6, 2019. [Online]. Available: https://www.qualcomm.com/documents/ how-comp-can-extend-5g-nr-

high-capacity-and-ultra-reliable-communications  

19.  M. Hafez, M. Yusuf, T. Khattab, T. Elfouly, and H. Arslan, “Secure spatial multiple access using 

directional modulation,” IEEE Transactions on Wireless Communications, vol. 17, no. 1, pp. 563–573, 

2017.  

20.  K.-C. Chen, T. Zhang, R. D. Gitlin, and G. Fettweis, “Ultra-low latency mobile networking,” IEEE 

Network, vol. 33, no. 2, pp. 181–187, 2018.  

21. M. S. J. Solaija, S. Dogan, S. B ˘ uy¨ ukc¸orak, and H. Arslan, “Hybrid ¨ Terrestrial-Aerial Network for 

Ultra-Reliable Low-Latency Communication,” in Proc. IEEE Annual International Symposium on 

Personal, Indoor and Mobile Radio Communications (PIMRC), 2019, pp. 1–6. 

22.  3rd Generation Partnership Project (3GPP), “Integration of Satellite Access in 5G,” Work Item Description 

SP-180326, Jun. 2018.  

23.  “System architecture for the 5G System (5GS); Stage 2 (Rel-16) ,” Technical Specification 23.501, ver 

16.5.1, Aug. 2020.  

24. B. Soret, P. Mogensen, K. I. Pedersen, and M. C. Aguayo-Torres, “Fundamental tradeoffs among 

reliability, latency and throughput in cellular networks,” in Proc. IEEE Globecom Workshops (GC 

Wkshps), 2014, pp. 1391–1396. 

25. E. Bjornson, E. A. Jorswieck, M. Debbah, and B. Ottersten, “Multiobjective signal processing 

optimization: The way to balance conflicting metrics in 5G systems,” IEEE Signal Processing Magazine, 

vol. 31, no. 6, pp. 14–23, 2014.  

26. 3rd Generation Partnership Project (3GPP), “Study on management and orchestration of network slicing for 

next generation network (Rel-15) ,” Technical Report 28.801, ver 15.1.0, Jan. 2018.  

27.  X. Su, L. Li, and P. Zhang, “Interference alignment based hybrid cooperative transmission strategy with 

limited backhaul,” IET Communications, vol. 13, no. 1, pp. 45–53, 2018.  



Uplink Performance Of Coordinated Multipoint In 5G Cellular Network 

1790 

28.  5G Americas, “5G Services and Use Cases - White Paper,” 2017.  

29. 3rd Generation Partnership Project (3GPP), “Release 16 Description; Summary of Rel-16 Work Items (Rel-

16) ,” Technical Report 21.916, ver 0.5.0, Jul. 2020. 

30. H. Ullah, N. G. Nair, A. Moore, C. Nugent, P. Muschamp, and M. Cuevas, “5G Communication: An 

overview of vehicle-to-everything, drones, and healthcare use-cases,” IEEE Access, vol. 7, pp. 37 251– 37 

268, 2019.  

31.  N. Men and O. Bonaventure, “MPTCP: Opening the way for convergence in the 5G era - White Paper,” 

Tessares, 2019 

32. 3rd Generation Partnership Project (3GPP), “Release 15 Description; Summary of Rel-15 Work Items (Rel-

15) ,” Technical Report 21.915 , ver 15.0.0, Sep. 2019. 

33. J. Rao and S. Vrzic, “Packet duplication for URLLC in 5G dual connectivity architecture,” in 2018 IEEE 

Wireless Communications and Networking Conference (WCNC). IEEE, 2018, pp. 1–6.  

34.  H.-S. Park, Y. Lee, T.-J. Kim, B.-C. Kim, and J.-Y. Lee, “Handover mechanism in NR for ultra-reliable 

low-latency communications,” IEEE Network, vol. 32, no. 2, pp. 41–47, 2018.  

35.  Olivier Bonaventure and SungHoonSeo, Multipath TCP Deployments, accessed Aug. 9, 2020. [Online]. 

Available: https://www.ietfjournal.org/ multipath-tcp-deployments/  

36.  F. Mezghani, P. Kortoc i̧, N. Mitton, and M. Di Francesco, “A multi-tier communication scheme for 

drone-assisted disaster recovery scenarios,” in Proc. IEEE Annual International Symposium on Personal, 

Indoor and Mobile Radio Communications (PIMRC), 2019, pp. 1–6. 

37.  E. Khorov, I. Levitsky, and I. F. Akyildiz, “Current Status and Directions of IEEE 802.11 be, the Future 

Wi-Fi 7,” IEEE Access, vol. 8, pp. 88 664– 88 688, 2020.  

38. S. Dang, O. Amin, B. Shihada, and M.-S. Alouini, “What should 6G be?” Nature Electronics, vol. 3, no. 1, 

pp. 20–29, 2020. 

 

 


