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1 Introduction
In the RAN#71 meeting a new study item “Further enhancements to Coordinated Multi-Point Operation (CoMP) for LTE” was approved [1]. The main objective of the study item is to identify and evaluate the performance benefits of the following enhancements related to coordinated multi-point schemes:

· Support of non-coherent joint transmission (JT) (e.g. support of MIMO layers transmission by the different transmission points in the single-user MIMO)

· Extension of beamforming and scheduling coordination (CS/CB) for Rel-13 FD-MIMO on the transmission points

In contribution we provide evaluation results of non-coherent JT in non co-channel heterogeneous deployment scenario (Scenario D). The transmission schemes with fully overlapping resource allocations and different MIMO layer transmission from the coordinating transmission points was considered. For the performance reference the single point and DPB CoMP was used. The performance comparison is provided for small cell layer employed with 2 antenna ports antenna.
2 Discussion 
The non-coherent JT CoMP scheme can support different transmission strategies. One approach of supporting non-coherent JT CoMP is to transmit different MIMO layers from different transmission points on the fully overlapping resource allocation from two coordinating TPs. Such type of the transmission may be considered as multi-point SU-MIMO with non-coherent precoding of the MIMO layers across the TP. Such transmission strategy may be beneficial for the scenarios with small number of antenna ports at the TP and the LOS propagation, where the transmission rank from the serving TP may be limited. Such approach of non-coherent CoMP JT was used for the evaluation in this paper.
Deployment scenario

System-level simulations for the considered non-coherent JT CoMP scheme was carried out for the FeCoMP scenario D described in [2]. According to this scenario, the 1/3 of UEs are dropped uniformly in the macro cell area and 2/3 of UEs are dropped in the hotspot area. In each hotspot area 4 small cell nodes operating at 3.5GHz were deployed. The association of the UEs to different nodes was based on RSRQ metric, where RSSI component was calculated assuming 100% resource utilization. To achieve load balancing between macro and small cells, RSRQ bias was used.
In the simulations, each small cell was equipped with two antennas (CSI-RS antenna ports) arranged into one cross-polarized (X-Pol) antenna groups with ±45° polarization slants in each group. Each UE was equipped with four receive antennas arranged into two X-Pol configurations with 0° and 90° polarization slants. Therefore, the UE was able to receive up to four MIMO layers.
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Figure 1: Illustration of deployment scenario used in the evaluations
To preserve similar power of the received signals between coordinating transmission points, it is assumed that the neighbouring point is a candidate point for CoMP, if the Reference Signal Received Power (RSRP) of that point is smaller than the RSRP of the serving point by a maximum of 10 dB. In the performance evaluations, at most one neighbouring transmission point was considered for possible coordination for the UE. Other parameters and assumptions used in the system-level simulations are summarized in Appendix.

Performance results

Non-full buffer traffic model was considered for the evaluation of the considered non coherent JT. In the non-full buffer traffic model, the data packet of fixed size of 0.5Mbytes randomly arrives to the transmission point. The data packet arrival was statistically modelled as a Poisson process according to the FTP Model‑1 described in [3]. 

For the non-full buffer traffic model, the traffic loading factor of the system is characterized by the average amount of the resources used for data transmission, i.e., the resource utilization (RU) parameter. In the simulations, for the packet of fixed size the RU was controlled by the packet arrival rate parameter λ defined as the number of packets arrived per one second within the entire deployment. The packet arrival rate was selected in such way to achieve different RU.
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Figure 3: Packet throughput distribution for different traffic loading

Figure 3 shows CDF for user throughput corresponding to packet arrival rates of 2, 4 and 8 packets per second per macro cell area. The detailed comparison of the throughput performance corresponding to the 5%, 50% and 95%-tile points of the CDFs is summarized in Tables 1, 2 and 3 respectively for different packet arrival rates. It can be seen from Figure 3 that for two antenna port case for low and medium traffic loading factors the use of the non-coherent JT improves the performance, especially for the high-throughput UEs corresponding to the average and 95%-tile of the user CDF distribution. The gains in average packet throughput is similar for all considered traffic loads, while 95%-tile packet throughput the performance improvement for the UEs reduces for higher traffic loading factors. The performance gains is observed over non CoMP and DPB CoMP.
Table 1: Summary of packet throughput results for λ = 2 s-1
[image: image5.emf]Scenario RU, %

single point 19.33 (100%) 58.34 (100%) 58.99 (100%) 49.44 (100%) 4

dpb 19.67 (102%) 58.34 (100%) 58.99 (100%) 49.52 (100%) 4

multi-point 20.38 (105%) 58.51 (100%) 98.69 (167%) 58.09 (117%) 5

5%-tile UPT, Mpbs 50%-tile UPT, Mpbs 95%-tile UPT, Mpbs Avg UPT, Mpbs


Table 2: Summary of packet throughput results for λ = 4 s-1
[image: image6.emf]Scenario RU, %

single point 16.11 (100%) 53.96 (100%) 58.99 (100%) 45.96 (100%) 9

dpb 16.49 (102%) 53.98 (100%) 58.99 (100%) 46.09 (100%) 9

multi-point 17.02 (106%) 58.25 (108%) 98.18 (166%) 53.37 (116%) 10

5%-tile UPT, Mpbs 50%-tile UPT, Mpbs 95%-tile UPT, Mpbs Avg UPT, Mpbs


Table 3: Summary of packet throughput results for λ = 8 s-1
[image: image7.emf]Scenario RU, %

single point 11.17 (100%) 40.44 (100%) 58.91 (100%) 39.04 (100%) 21

dpb 11.41 (102%) 40.49 (100%) 58.91 (100%) 39.29 (101%) 20

multi-point 11.73 (105%) 43.69 (108%) 91.88 (156%) 44.48 (114%) 23

5%-tile UPT, Mpbs 50%-tile UPT, Mpbs 95%-tile UPT, Mpbs Avg UPT, Mpbs


Summary
In contribution we provide evaluation results of non-coherent JT in non co-channel heterogeneous FeCoMP scenario D. The SU-MIMO non-coherent JT transmission scheme with fully overlapping resource allocations from the coordinating transmission points was considered. Based on the evaluation results it has been observed that non-coherent JT can provide the noticeable performance improvement over non CoMP and DPB CoMP in non co-channel heterogeneous FeCoMP scenario D and, therefore, should be considered for standardization in LTE.
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Appendix
	Parameter
	Value

	Deployment
	Scenario D

	Traffic model
	FTP Model-1

	Packet size
	0.5 MB

	Bandwidth
	10 MHz

	Carrier frequency
	Maco 2GHz / Pic o3.5 GHz

	Channel model
	3D UMa / 3D UMi 

	Small cell antenna configuration
	2TX, X-Pol, ±45°

	UE antenna configuration
	4RX, X-Pol, 0° and 90°

	UE receiver type
	MMSE-IRC

	Outer loop link adaptation target PER
	10%

	CSI codebook
	LTE Rel-8

	Feedback periodicity
	5 ms

	Feedback granulariy
	5 PRB in subband

	CQI granularity
	Wideband CQI

	Max coordinating set size (Mmax)
	2 transmission points

	CoMP threshold
	10 dB
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