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1	Introduction
A WF [1] carried all agreements achieved in the last RAN4 #103-e meeting has been approved. According to the WF [1], companies are encouraged to provide simulation results for both 4 and 8 ports. 
	· 8 ports per TRP as baseline
· Encourage interesting companies to provide simulation results for both 4 and 8 ports in RAN4#104-e meeting, and make the final decision in RAN4#104-e meeting 



In this contribution, we are going to share our simulation results and proposals on the number of CSI-RS ports for PMI reporting test. Simulation assumptions used for our simulation can be found in the Annex. 
2	Discussion
Following the simulation assumptions and parameter configurations agreed previously, we have provided our simulations results:
· Simulation results for 4Tx
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Figure 2-1 4Tx performance
The SNR point at 70%/80%/90% of max Tput and the TP ratio are summarized as follows:
Table 2-1: SNR point and TP ratio at 70%/80%/90% max Tput
	
	SNR point(dB)
	TP ratio (following Type I PMI /random Type I PMI)

	@ 70% max Tput
	8.75
	1.43

	@ 80% max Tput
	10.7
	1.42

	@ 90% max Tput
	12.7
	1.35



· Simulation results for 8Tx
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Figure 2-2 8Tx performance
The SNR point at 70%/80%/90% of max Tput and the TP ratio are summarized as follows:
Table 2-2: SNR point and TP ratio at 70%/80%/90% max Tput
	
	SNR point(dB)
	TP ratio (following Type I PMI /random Type I PMI)

	@ 70% max Tput
	5.31
	2.86

	@ 80% max Tput
	7.13
	2.61

	@ 90% max Tput
	9.3
	2.36
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Figure 2-3 Performance comparison for different ports with follow PMI
From the simulation results and figures above, we can see the throughput ratio for 4Tx is 1.43 at 70% max Tput, 1.42 at 80% max Tput and 1.35 at 90% max Tput. While the throughput ratio for 8Tx is 2.86 at 70% max Tput, 2.61 at 80% max Tput and 2.36 at 90% max Tput. When comparing the performance between the followed 4Tx and followed 8Tx, we can see clearly performance difference at 70%/80%/90% max Tput SNR point.
Observation 1: the throughput gain for 4Tx (per TRP) is 1.43 at 70% max Tput, 1.42 at 70% max Tput and 1.35 at 90% max Tput
Observation 2: the throughput gain for 8Tx (per TRP) is 2.86 at 70% max Tput, 2.61 at 70% max Tput and 2.36 at 90% max Tput
Observation 3: 8Tx has obviously better performance over that of 4Tx on 70%/80%/90% max performance
For the selection of the number of Tx ports, we prefer to the baseline: 8 ports. 
One reason is that the TP ratio from 8Tx is quite larger than that of 4Tx performance. Meanwhile, the TP ratio from 4Tx is really limited for defining requirement, especially after applying the impairment margin (if any). 
Thus, we prefer to stick to the baseline: 8 ports for each TRP
Proposal 1: 8 ports for each TRP
3	Summary
In summary, we shared our views on the open issue of Tx port number for each TRP. Here, we summarize our proposals:
Observation 1: the throughput gain for 4Tx is 1.43 at 70% max Tput, 1.42 at 70% max Tput and 1.35 at 90% max Tput
Observation 2: the throughput gain for 8Tx is 2.86 at 70% max Tput, 2.61 at 70% max Tput and 2.36 at 90% max Tput
Observation 3: 8Tx has obviously better performance over that of 4Tx on 70%/80%/90% max performance
Proposal 1: 8 ports for each TRP
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Annex: Simulation configurations
Here we provide our simulation assumptions for information. 
	Common simulation assumption
· Channel and correlation models:  TDLA30-10 with XP High with statistically independent for each TRP
· Pc setting: Same Pc ratios for each TRP in defining requirement
· SNR setting: The SNRs for TRP #1 and TRP #2 are assumed to be balanced with a scaling factor of 1/sqrt(2) for the transmitted signal from each TRP

General test set-up for CSI reporting
· 2 TPs configured with fully overlapping resource allocation 
· One CSI-RS resource with Ks = 2
· TP1 associated with NZP-CSI-RS resource 1
· TP2 associated with NZP CSI-RS resource 2
· CSI reporting: One CSI associated with multi-TRP measurement hypothesis and X=0 CSI associated with single-TRP measurement hypothesis (CSI reporting mode 1 with X=0)
· CMR group 1 {CMR a} corresponding to NZP CSI-RS resource 1, K1=1
· CMR group 2 {CMR b} corresponding to NZP CSI-RS resource 2, K2=1
· CMR pair (N=1): CMR {a,b} for M-TRP measurement hypothesis
· No time/frequency offset between two TPs
· WB PMI reporting for mode 1 with X=0
· RAN4 apply the above test setup as baseline for CSI reporting requirement definition 

CSI resource configuration
· Configure two resources in a resource pair in the same slot for CSI reporting requirements for mTRP.

Antenna configuration
· 4x2, XP high (per TRP)
· 8x2, XP high (per TRP)

Number of layers
· 2 (1MIMO layer per TRP)

Test metric for PMI reporting
· TP ratio for follow PMI and random PMI with m-TRP reporting. 

Test point
· 90%

MCS
· MCS 13
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