[image: image1]3GPP TSG RAN WG1 Meeting #87
R1-1611886
Reno, USA 14th - 18th November 2016

Agenda Item:
6.2.13.1
Source:
Huawei, HiSilicon
Title:
Simulation results of non-coherent JT
Document for:
Discussion and decision 
1 Introduction

In the last RAN1#85 meeting, scenarios and evaluation assumptions for FeCoMP [1] were approved. In this contribution, the simulation results of non-coherent JT based on the current agreed assumptions are provided.
2 Evaluated schemes
As is agreed in RAN1#86 meeting, non-coherent JT scheme corresponds to the transmission scheme where transmission of the MIMO layer(s) is performed from two or more transmission points (TPs) without adaptive precoding across the TPs. And the non-coherent JT could be classified based on the CWs transmitted from TPs and overlapping of resource allocations. In this contribution, the non-coherent JT, where different CWs are transmitted from different TPs (i.e., Case 1) on the fully overlapping resource allocation (i.e., Scheme 1) from two coordinating TPs is used for the evaluation.
3 Simulation results
In this section, we present the simulation results for indoor hotspots and urban micro (i.e., Scenario A and B in [1]). Non-full buffer traffic model is considered for the evaluation, where the data packet of fixed size of 0.5Mbytes randomly arrives to the TP. The data packet arrival is statistically modelled as a Poisson process according to the FTP Model‑1 described in [2]. Zero latency and infinite capacity is assumed for backhaul. A proportional fair (PF) scheduler is used for single cell SU-MIMO and multi-point SU-MIMO to allocate near-optimal resource blocks to UEs in order to guarantee high mean user throughput and cell edge UE throughput. Further assumptions are listed in the Appendix.
Figure 1 shows the detailed comparison of the throughput performance corresponding to the 5%, 50% and 95%-tile points of the CDFs for urban micro scenario with different packet arrival rate λ and antenna configurations. The comparisons of RU between non-coherent JT and DPB are summarized in Table 1 and 2 respectively.
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Figure 1: UE throughput performance for scenario B (Urban Micro).
For scenario B (Figure 1), we can see that there are substantial gains with non-coherent JT over DPB, in particular at 50%-tile and 95%-tile UE throughput. In Rel-11 DL CoMP transmission schemes, DPB was identified as an effective scheme that targets for improving the cell-edge performance. Therefore, compared with DPB, the cell-edge performance gain achieved from the non-coherent JT is not as much as the other performance gains (i.e., the 50%-tile, 95%-tile and mean UE throughput). Even so, the coherent JT still has obvious cell-edge performance gain over DPB for light traffic load case (e.g., λ=3). Comparing the two cases with different antenna configurations, the performance gain from the non-coherent JT in the 8 antenna ports case is typically higher than that in the 2 antenna ports case. For DPB, the performance is saturated with two layers in 2 antenna ports case and four layers in 8 antenna ports case, respectively; while for non-coherent JT, more transmission layers can be provided and the realizable layers in 8 antenna ports case has more room for improvement than that in 2 antenna ports case, thus leading to higher performance gain.

Table 1: Summary of RU results for 2 antenna ports case (Scenario B)
	RU, % (2T4R)
	λ = 3 s-1
	λ = 10 s-1
	λ = 22 s-1
	λ = 35 s-1

	Non-coherent JT
	3.78
	17.08
	23.41
	54.99

	DPB
	5.20
	18.19
	39.68
	71.75


Table 2: Summary of RU results for 8 antenna ports case (Scenario B)
	RU, % (8T4R)
	λ = 3 s-1
	λ = 18 s-1
	λ = 30 s-1
	λ = 40 s-1

	Non-coherent JT
	3.36
	13.0
	28.78
	42.08

	DPB
	3.16
	17.82
	36.44
	66.0


Observations (for scenario B):
· Non-coherent JT outperforms DPB with significant gains in terms of 50%-tile, 95%-tile, and mean UE throughput performance

· Non-coherent JT outperforms DPB with about 10%-20% gain in terms of cell-edge performance under light traffic load case (RU<20%).
· The performance gain from the non-coherent JT in the 8 antenna ports case is typically higher than that in the 2 antenna ports case.
Figure 2 shows the detailed comparison of the throughput performance corresponding to the 5%, 50% and 95%-tile points of the CDFs for indoor hotspot scenario (Scenario A) with different packet arrival rate λ and antenna configurations. The comparisons of RU between non-coherent JT and DPB are summarized in Table 3 and 4 respectively.
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Figure 2: UE throughput performance for scenario A (Indoor Hotspot).
For scenario A (Figure 2), we can see that there are also substantial gains with non-coherent JT over DPB, in particular at 50%-tile and 95%-tile UE throughput for both low and medium traffic load. For the cell-edge performance, the non-coherent JT outperforms the DPB under lower traffic load and the performance gain decreases gradually as the traffic load becomes higher. Comparing the two cases with different antenna configurations, the performance gain from the non-coherent JT in 2 antenna ports case is higher than that in the 4 antenna ports case. The reason should be that for 2 antenna case, in DPB, at most two layers are transmitted while in non-coherent JT, at least two layers are transmitted to the UE. Thus, the performance gain can be improved significantly. However, in the 4 antenna ports case, the transmission quality in DPB is relatively better (i.e., the larger rank transmission could be achieved by DPB) than that in the 2 antenna ports case, thus the performance gain for non-coherent JT in 4 antenna ports case has less improvement room for that in 2 antenna ports case.

Table 3: Summary of RU results for 2 antenna ports case (Scenario A)
	RU, % (2T4R)
	λ = 3 s-1
	λ = 15 s-1
	λ = 25 s-1

	Non-coherent JT
	4.86
	16
	32

	DPB
	5.53
	24
	43.88


Table 4: Summary of RU results for 4 antenna ports case (Scenario A)
	RU, % (4T4R)
	λ = 3 s-1
	λ = 18 s-1
	λ = 25 s-1

	Non-coherent JT
	3.93
	18.7
	28

	DPB
	4.36
	28
	40.4


Observations (for scenario A):
· Non-coherent JT outperforms DPB with significant gains in terms of 50%-tile, 95%-tile, and mean UE throughput performance

· Non-coherent JT outperforms DPB with obvious gain in terms of cell-edge performance under light traffic load case (RU<20%).

· The performance gain from the non-coherent JT in the 2 antenna ports case is higher than that in the 4 antenna ports case.
4 Discussion
As is expected, there are significant gains with non-coherent JT in urban micro scenario. From our simulation results, we can identify that the non-coherent JT is a kind of coordinating multi-point transmission scheme that can improve the performance of UEs located in anywhere of the cell. That means, a large range of UEs can be benefit from this transmission. Furthermore, no matter under light traffic load case or heavy traffic load case, the performance gain of non-coherent JT can always be maintained in a considerable range. It indicates that the volume of the traffic load does not make severe impacts on the performance gain that can be obtained. Thus, the non-coherent JT has wider application prospects than DPB and should be supported in Rel-14.
5 Conclusions
In this contribution, we provide our initial simulation results for the non-coherent JT in FeCoMP. For both scenario A and scenario B, we have the following observations:

Observation 1: Non-coherent JT outperforms DPB with significant gains in terms of 50%-tile, 95%-tile, and mean UE throughput performance.
Observation 2: In terms of the cell-edge performance, the non-coherent JT outperforms DPB under light traffic load cases.
Observation 3: For scenario B, the performance gain from the non-coherent JT in 8 antenna ports case is higher than that in 2 antenna ports case.

Observation 4: For scenario A, the performance gain from the non-coherent JT in 2 antenna ports case is higher than that in 4 antenna ports case.
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Appendix: 
Simulation Assumptions
	Parameters
	Scenario A
	Scenarios B

	Type
	Indoor Hotspot
	Urban Micro

	Layout
	Single layer

Indoor TP: 

N=8 per 120m x 50m
	Single layer
Macro layer: Hex. Grid

3 tiers for 2 antenna ports; 2 tiers for 8 antenna ports

	ISD
	30m
	200m

	Minimum distances
	3m
	10m

	Central Frequency
	3.5GHz
	2GHz

	Coordination cluster size for ideal backhaul
	All sites
	19 macro sites for 2 antenna ports; 7 macro sites for 8 antenna ports

	System Bandwidth
	10MHz (50RBs)

	Channel model
	ITU_Inh
	ITU UMi

	TP antenna configuration
	ULA with (1,1,2) for 2 antenna ports; (1,2,2) for 4 antenna ports, 0.5 wavelength  spacing
	(8,1,2) for 2 antenna ports; (8,4,2) for 8 antenna ports, 0.5 wavelength spacing

	TP Tx power
	24dBm
	41dBm

	TP antenna pattern
	2D omni with 5dBi gain
	3D directional with 8dBi gain

	TP antenna height
	6m
	10m

	UE antenna height
	1.5m
	1.5m

	Maximum CoMP measurement set size
	3TPs

	UE antenna gain
	0 dB

	UE receiver noise figure
	9 dB

	Traffic model
	Non full buffer FTP traffic model 1, S=0.5Mbytes

	UE receiver
	IRC-SIC

	UE antenna
	4Rx, 00/900 polarization slants, 0.5 wavelength spacing

	UE speed
	3km/h

	Feedback assumption
	PUSCH 3-2

	Transmission mode
	TM10 based

	Number of CSI-RS antenna ports
	2 for 2 antenna ports; 4 for 4 antenna ports
	2 for 2 antenna ports; 8 for 8 antenna ports

	CRS interference modelling
	2 CRS ports for 2 antenna ports; 4 CRS ports for 4 antenna ports
	2 CRS ports for 2 antenna ports; 4 CRS ports for 8 antenna ports

	Handover margin
	3dB

	Backhaul link delay
	0ms
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