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Introduction
In [1], we presented our evaluation results for NC-JT under both the agreed Indoor and Dense Urban scenarios at 4GHz, and the results were also compared with both single TRP and Dynamic Point Selection (DPS) scheduling. It is observed that in general, NC-JT can provide large performance gain over DPS only at low loads with 2Tx ports per TRP and 4Rx ports at the UE in the Indoor scenario. With more than 4Tx or 16Tx per TRP under Dense Urban scenario, NC-JT does not provide gains over DPS. 
In this contribution, we present some additional evaluation results for NC-JT with 4Tx ports per TRP and 4Rx and 8Rx ports at the UE under indoor hotspot scenario. The goal was to gain further insights on how NC-JT performs under these scenarios.
Simulation Assumptions
The Indoor Hotspot scenario defined in TR38.901 is used in the simulation with carrier frequency at 4GHz, where 12 ceiling-mounted TRPs are placed in a rectangular area each with 4TX antenna ports facing down. The TRPs are partitioned into static coordination clusters with 2 TRPs in each cluster. Each UE is associated with one cluster.
The UEs are equipped with either 4 RX or 8Rx antenna ports. Ideal backhaul within each cluster is assumed. This enables coordinated scheduling within each cluster. For NC-JT, a UE can be scheduled from either one TRP or 2 TRPs based on PF metric.
For comparison purpose, both single TRP and DPS scheduling are also simulated.  For DPS, the same clustering for NC-JT is used and one TRP is dynamically selected for data scheduling to a UE.
FTP traffic model-1 is used with packet size of 500kB.  The other simulation assumptions are included in the Appendix.
Evaluation Results
[bookmark: _Toc534965373]For better understanding of performance gains of DPS and NC-JT, single TRP is used as the baseline in presenting the evaluation results below.  However, when evaluating the performance of NC-JT, it is more relevant to consider DPS as a baseline scheme as it is already supported in NR Rel-15.  Our previous evaluation results [1] have shown consistent performance gain with DPS over single TRP scheduling.  Therefore, when evaluating NC-JT performance, it should be compared with DPS instead of single TRP. For that reason, red colour is used below whenever NC-JT performs worse that DPS, even though it may perform better than single TRP.
NC-JT with 4Tx ports per TRP and 4Rx ports at UE
The evaluation results for NC-JT with 4Tx ports per TRP and 4Rx ports at UE are summarized in Table 1.  It can be that seen that in this scenario, NC-JT performs poorly and is worse than both DPS and single TRP scheduling.  The main reason is likely that maximum rank 4 can already be achieved from a single TRP, and scheduling from two TRPs would introduce more resource utilization and also increased inter-TRP interference.
[bookmark: _Toc1120532]NC-JT performs poorly compared to both DPS and single TRP with 4Tx ports per TRP and 4Rx ports at UE under indoor hotspot scenario at 4GHz.

[bookmark: _Ref534904237]Table 1: NC-JT performance with 4Tx ports per TRP and 4Rx ports at UE.
	 RU of single TRP
	Cell edge UE throughput gain
	Mean UE throughput gain

	
	Single TRP
	DPS
	NC-JT
	Single TRP
	DPS
	NC-JT

	10%
	0%
	3%
	-4%
	0%
	-1%
	-3%

	20%
	0%
	2%
	-6%
	0%
	-1%
	-6%

	30%
	0%
	5%
	-9%
	0%
	-1%
	-7%

	40%
	0%
	9%
	-7%
	0%
	0%
	-8%

	50%
	0%
	17%
	1%
	0%
	0%
	-8%



NC-JT with 4Tx ports per TRP and 8Rx ports at UE
The evaluation results are summarized in Table 2.  It can be seen that at low loads (i.e., 10% and 20% of single TRP RU), NC-JT performs better than DPS in terms of mean throughput, 27% gain with NC-JT vs. 3% gain with DPS at 10% of RU.  However, the gain of NC-JT decreases quickly as load increases and is diminished at and above 30% of RU.  The reason for the gain of NC-JT at low load is that by scheduling from two TRPs, higher data rate can be achieved with aggregated ranks 5 to 8 transmission.  Since the load is low, interference is low and inter-TRP interference is not an issue.  At higher load, inter-TRP interference becomes an issue with data scheduling from two TRPs and thus NC-JT performance drops quickly.  This is similar to the results obtained with 2Tx ports per TRP and 2Rx ports at UE under indoor scenario [1].   
[bookmark: _Ref968837]Table 2: NC-JT performance with 4Tx ports per TRP and 8Rx ports at UE.
	RU of single TRP
	Cell edge UE throughput gain
	Mean UE throughput gain

	
	Single TRP
	DPS
	NC-JT
	Single TRP
	DPS
	NC-JT

	10%
	0%
	17%
	6%
	0%
	3%
	27%

	20%
	0%
	11%
	-3%
	0%
	2%
	9%

	30%
	0%
	16%
	0%
	0%
	3%
	1%

	40%
	0%
	27%
	5%
	0%
	4%
	-2%

	50%
	0%
	23%
	2%
	0%
	6%
	-5%



[bookmark: _Toc1120533]With 4 Tx ports per TRP and 8Rx ports at UE in the indoor scenario, NC-JT has some large mean UE throughput gain over DPS at 10% of RU and moderate mean through gain at 20% of RU.  There is no gain above 20% of RU.

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 indoor scenario at 4GHz. Based on the results, we have the following observation:
Observation 1	NC-JT performs poorly compared to both DPS and single TRP with 4Tx ports per TRP and 4Rx ports at UE under indoor hotspot scenario at 4GHz.
Observation 2	With 4 Tx ports per TRP and 8Rx ports at UE in the indoor scenario, NC-JT has some large mean UE throughput gain over DPS at 10% of RU and moderate mean through gain at 20% of RU.  There is no gain above 20% of RU.
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Appendix:  Simulation Assumptions
	Parameters
	Indoor Hotspot

	Carrier frequency
	4GHz 


	Channel model
	TR 38.901

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

	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
	DPS and NC-JT: 2 TRPs per cluster with ideal backhaul

	Traffic model 
	ftp model 1, 500kB packet size
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