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Introduction
In RAN1#86, we presented some preliminary results for CS/CB in indoor scenario with 2Tx antennas at each transmission point (TP) [1]. In this contribution, we present some further system simulation results on CS/CB under the Indoor Hotspot scenario with 4Tx antennas per TP.
[bookmark: _Ref426729914]Simulation Setup
[bookmark: _GoBack]The simulation setup is based on the agreed Indoor Hotspot scenario where UEs are dropped in an 10mx50m floor area. 8 TPs each with 4Tx antennas (horizontally positioned) are located uniformly within the area as specified in [2]. The TPs are 6m above the floor.  CS/CB with explicit CSI feedback is assumed. Three different cluster sizes with 2TPs, 4TPs and 8TPs per cluster are studied.  Figure 1 shows the clusters with 2TPs and 4TPs. Other simulation details can be found in the Appendix.
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[bookmark: _Ref458675755]Figure 1: 2 and 4 TPs per cluster arrangement

Simulation Results
The simulation results are summarized in Table 1 below. The baseline scheme is SU-MIMO without coordination between TPs.  
Similar to the results with 2Tx per TP, see [1], large cell edge gains with CS/CB CoMP are observed with 4Tx per TP.  The largest gains are achieved when a single cluster of 8TPs is used, i.e. transmissions over all 8 TPs are coordinated.  The cell edge throughput gains are 31%, 91% and 190% at resource utilization (RU) of 20%, 50% and 65%, respectively. These gains are higher than the ones with 2Tx/TP [1].  Unlike in the 2Tx per TP case, where the mean throughput suffered some losses at 50% of resource utilization, mean throughput gains of 12% and 13% are observed for cluster sizes of 4TPs and 8TPs, respectively.  At 65% resource utilization, higher mean throughput gains are seen for all cluster sizes. A bar graph of the gains at 50% of RU is shown in Figure 2.


[bookmark: _Ref458692028]Table 1:  Performance gains with CS/CB under the indoor hotspot scenario
	Indoor Comp with 4Tx
	NO COMP
	  2 TPs
	  4 TPs
	  8 TPs

	Baseline RU = 20 %
	 
	
	
	

	Mean user throughput
	0%
	1%
	1%
	1%

	50% user throughput
	0%
	1%
	4%
	6%

	Cell-edge user throughput
	0%
	11%
	23%
	31%

	Baseline RU = 50 %
	 
	
	
	

	Mean user throughput
	0%
	3%
	12%
	13%

	50% user throughput
	0%
	5%
	20%
	22%

	Cell-edge user throughput
	0%
	19%
	65%
	91%

	Baseline RU = 65 %
	 
	
	
	

	Mean user throughput
	0%
	8%
	29%
	33%

	50% user throughput
	0%
	12%
	39%
	48%

	Cell-edge user throughput
	0%
	34%
	132%
	190%
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[bookmark: _Ref462665911]Figure 2: CS/CB performance gain with 4Tx per TP in Indoor scenario at 50% of RU

Note that the simulation assumes ideal channel and interference   knowledge, so the results reflect an upper bound on performance with CS/CB in the indoor scenario. The practical gain is expected to be much less.  Nevertheless, this shows that there is a high potential in CS/CB for indoor hotspot like scenarios.

Observation:
· Large gains are observed for CoMP CS/CB with 4Tx per TP under the indoor hotspot scenario with ideal channel information at the eNB scheduler
Conclusion
In this contribution, we have presented some further CoMP results with 4Tx per TP for the indoor hotspot scenario assuming ideal channel information at the eNB scheduler. The results again show high potential performance gains for CoMP CS/CB. 
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Appendix

	Simulation parameters

	Carrier frequency
	3.5 GHz 

	Bandwidth
	10 MHz 

	Scenarios
	Indoor Hotspot

	TP antenna Configuration
	(M,N,P) =(1,2,2) , 2D Omni with 5dBi gain

	UE antenna 
	2Rx

	Cell layout
	According to [2][3]

	UE receiver
	MMSE-IRC

	CSI periodicity
	5 ms

	CSI delay 
	5 ms

	CSI mode
	Explicit CSI feedback

	Outer loop Link Adaptation
	Yes, 10% BLER target

	UE noise figure 
	9 dB

	TP Tx power 
	24dBm 

	Traffic model
	FTP Model 1, 100 kB packet size

	Scheduling 
	Proportional fair in time and frequency

	DMRS overhead
	2 DMRS ports

	CSI-RS
	Overhead not accounted for.  
Channel estimation error modeled.

	CoMP method
	CS/CB

	CoMP cluster size
	2TPs, 4TPs, and 8TPs

	HARQ
	Max 5 retransmissions

	Handover margin
	3 dB
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