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Introduction
In our previous NC-JT evaluations [1], it is observed that in general NC-JT only provides some performance gain over DPS when the number of Tx ports per TRP is less than the number of Rx ports at UE and when the system load is low, i.e.., <30% of resource utilization (RU) with single TRP scheduling.  In these cases, scheduling data from two TRPs allows higher aggregated ranks than from a single TRP. 
In [2], we have further shown that NC-JT performance degradation is negligible when the layer combinations from two TRPs (L1, L2) = (2,4), (4,2), (3,1), (1,3), (1,4), (4,1) are excluded from  NC-JT scheduling in an indoor hotspot scenario at 4GHz. The exclusion of the layer combinations is essentially restricting the layer combinations with |L1-L2|<2 in NC-JT scheduling, which is referred to as layer restriction in rest of the paper.
In this contribution, we present some additional evaluation results on NC-JT performance when the layer combinations of (L1, L2) = (2,4), (4,2), (3,1), (1,3), (1,4), (4,1) are excluded in a Dense Urban scenario at 4GHz.
Simulation Assumptions
The Dense Urban scenario consists of 19 sites each with 3 sectors. Each sector is equipped with 4 Tx antenna ports. The 3 sectors in each site forms a coordination set or a “cluster” and each UE is associated with one cluster. The UEs are equipped with either 4Rx or 8Rx antennas. A single scheduler is used to schedule UEs within each cluster to maximize the overall scheduling metric. 
Ideal backhaul within each cluster is assumed. For NC-JT, a UE can be scheduled from either one TRP or 2 TRPs in a cluster based on the PF scheduling metric. For comparison purpose, single TRP results are also presented as the baseline.
Evaluation Results
4Rx at UE
The evaluation results for NC-JT with and without layer restriction for 4Tx (CSI-RS) ports per TRP and 4Rx at UE are summarized in Table 1.  It can be that seen that there is very little difference between NC-JT with and without layer restriction. It should be noted that in this scenario, only very small gains with NC-JT are observed at 10% of RU. Nevertheless, the results show that there is little performance degradation with layer restriction in NC-JT.
[bookmark: _Toc7810907]In the case of 4Tx ports per TRP and 4Rx at UE, negligible NC-JT performance degradation with layer restriction |L1-L2|<2 is observed under the Dense Urban scenario at 4GHz.



[bookmark: _Ref534904237]Table 1: NC-JT performance with and without layer restriction with 4Rx ports at UE.
	 RU of single TRP
	Cell edge UE throughput gain
	Mean UE throughput gain

	
	Single TRP
	NC-JT
	NC-JT with layer restriction
	Single TRP
	NC-JT
	NC-JT with layer restriction

	10%
	0%
	2%
	2%
	0%
	1%
	1%

	20%
	0%
	3%
	3%
	0%
	-1%
	-1%

	30%
	0%
	-5%
	-6%
	0%
	-5%
	-5%



8Rx ports at UE
The evaluation results for UEs with 8Rx antenna ports are summarized in Table 2.  In this case, NC-JT has a performance loss at above 5% of RU comparing with single TRP. It shows only some mean throughput gain at 5% of RU.  At 5% of RU, there is a small (5%) NC-JT performance degradation with layer restriction.   
[bookmark: _Toc7810908]In case of 4Tx ports per TRP and 8Rx at the UE, NC-JT has some gain over single TRP only at below 10% of RU. At 5% of RU, there is a small NC-JT performance degradation with layer restriction |L1-L2|<2.
  
[bookmark: _Ref968837]Table 2: NC-JT performance with and without layer restriction with 8Rx ports at UE.
	RU of single TRP
	Cell edge UE throughput gain
	Mean UE throughput gain

	
	Single TRP
	NC-JT
	NC-JT with layer restriction
	Single TRP
	NC-JT
	NC-JT with layer restriction

	5%
	0%
	0%
	-5%
	0%
	11%
	6%

	10%
	0%
	-4%
	-9%
	0%
	2%
	-2%

	20%
	0%
	-10%
	-11%
	0%
	-5%
	-8%

	30%
	0%
	-13%
	-14%
	0%
	-8%
	-10%



[bookmark: _Toc7810909]In both cases, NC-JT does not provide performance gain over single TRP at practical levels of system load.

Conclusions
In this contribution, we have presented some additional evaluation results for NC-JT with 4Tx ports per TRP and 4Rx or 8Rx ports at UE under Dense Urban scenario at 4GHz. Based on the results, we have the following observations and proposal:
Observation 1	In the case of 4Tx ports per TRP and 4Rx at UE, negligible NC-JT performance degradation with layer restriction |L1-L2|<2 is observed under the Dense Urban scenario at 4GHz.
Observation 2	In case of 4Tx ports per TRP and 8Rx at the UE, NC-JT has some gain over single TRP only at below 10% of RU. At 5% of RU, there is a small NC-JT performance degradation with layer restriction |L1-L2|<2.
Observation 3	In both cases, NC-JT does not provide performance gain over single TRP at practical levels of system load.
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Appendix:  Simulation Assumptions
	Parameters
	Dense Urban

	Carrier frequency
	4GHz 


	Channel model
	TR 38.901

	TRP antenna configuration
	4 ports: (M, N, P, Mg, Ng) = (8,2,2,1,1)

	UE antenna configuration
	4Rx Port:
(M,N,P,Mg,Ng,Mp,Np) = (1,2,2,1,1,1,2), (dH,dV) = (0.5, 0.5)λ 

8Rx Port:
(M,N,P,Mg,Ng,Mp,Np) = (1,4,2,1,1,1,2), (dH,dV) = (0.5, 0.5)λ 


	Coordination assumptions
	NC-JT: intra-site clustering with 3 TRPs per cluster and with ideal backhaul

	Traffic model 
	ftp model 1, 500kB packet size

	Channel estimation
	Ideal

	Sheduling
	Wideband PF scheduling
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