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1 Introduction
[bookmark: _GoBack]According to the RAN4 Rel-19 WID [1], RAN4 would specify the RF requirement for 6Rx UE. In the RAN4 WID, 3T6R and 4T6R antenna switching SRS are both included. However, 3T6R and 4T6R antenna switching are not supported in RAN1 standards. So, RAN4 sent a LS to RAN1 [2], asking RAN1 to consider introducing 3T6R and 4T6R antenna switching SRS in Rel-19. In the following, we elaborate our views on 3T6R and 4T6R, respectively.
2 3T6R antenna switching SRS
In RAN1#116 meeting, antenna switching for 3Tx UE was discussed under agenda item 9.2.3, and a conclusion was made as follows:
	Conclusion (RAN1#116)
There is no consensus in RAN1 to support antenna switching for 3TX UE in Rel-19.


According to the conclusion, antenna switching for 3Tx UE, including 3T6R antenna switching, is not supported in Rel-19. The main reason of not supporting antenna switching for 3Tx UE is that the discussion is out of the scope of Rel-19 RAN1 WID. Then for 3T6R UE, the DL CSI acquisition can only be achieved by degraded antenna switching, e.g., 1T6R or 2T6R. For 1T6R or 2T6R, six 1-port SRS resources and three 2 port SRS resources need to be configured, respectively. While if 3T6R is supported, only two 3-port SRS resources need to be configured. In comparison, 1T6R and 2T6R will cost four more and one more SRS symbols than 3T6R, respectively. Based on above analysis, 3T6R should be supported to fully utilize the UL transmission capability of the 3Tx UE.
Proposal 1: Support 3T6R antenna switching in Rel-19.
In RAN1#116-bis meeting, the following two agreements was reached on 3-port SRS transmission:
	Agreement (RAN1#116-bis)
For SRS configuration supporting codebook-based UL transmission by a 3TX UE, support Alt1, 
· Alt1: Support configuration of X 4-port SRS resources in a resource set where one the ports is muted
· FFS muting mechanism
where X can be up to 2, subject to UE capability.

Agreement (RAN1#116-bis)
For a 3TX UE, to support 3-port SRS transmission with reusing a 4-port SRS resource, support the following for muting one of the ports of the configured 4-port SRS resource,
· Option 3: Always a same port is muted, e.g., the 4th port


For 3T6R antenna switching, the same mechanism can be applied to achieve 3-port SRS transmission. In other words, for 3T6R antenna switching, two 4-port SRS resources can be configured, and the 4th SRS port is always muted in each SRS resource.
Proposal 2: For 3T6R antenna switching, two 4-port SRS resources are configured, and the 4th SRS port is always muted in each SRS resource.
3 4T6R antenna switching SRS 
The 4T6R antenna switching SRS was discussed in Rel-17. In RAN1#107e meeting, the following conclusion was made:
	Conclusion (RAN1#107-e)
In Rel-17, SRS 4T6R is not supported.


According to the conclusion, 4T6R antenna switching is not supported in Rel-17. During the discussion, two alternatives were proposed:
· Alt 1: 4+2
· The two resources are distributed in 1 or 2 sets for aperiodic SRS
· Alt 2: 2+2+2, 
· For SCS=15, 30 and 60KHz: No guard symbols exist
· For SCS=120 KHz: No guard symbols exist between the 1st and the 2nd transmission, and 1 guard symbol exists between the 2nd and 3rd transmission
· The three resources are contained in 1 set for aperiodic SRS
For Alt 1, one less SRS resource/symbol is required, but strong concerns were raised due to the 3dB power imbalance between the 4-port resource and 2-port resource and 3dB coverage loss. For Alt 2, all SRS ports are transmitted using equal power, and power bosting can be achieved for 4 of the SRS ports. However, it is very controversial whether a guard period is needed between the 1st and the 2nd SRS resources.
Generally, both Alt 1 and Alt 2 aim to fully utilize the UL transmission capability of the 4Tx UE. Nevertheless, at least two SRS resources/symbols are needed for either Alt 1 or Alt 2. If 3T6R is supported, the 4T6R UE can achieve DL CSI acquisition by degraded 3T6R antenna switching, then neither Alt 1 or Alt 2 is needed. The 3T6R antenna switching only requires two SRS resources/symbols, and it does not suffer from the drawbacks of 4T6R.  
Observation 1: 4T6R antenna switching cannot save the number of SRS symbols compared to 3T6R antenna switching.
Proposal 3: Do NOT support 4T6R antenna switching in Rel-19.

4 Conclusion
In summary, we have the following observations and proposals 3T6R and 4T6R antenna switching SRS:
Observation 1: 4T6R antenna switching cannot save the number of SRS symbols compared to 3T6R antenna switching. 
Proposal 1: Support 3T6R antenna switching in Rel-19.
Proposal 2: For 3T6R antenna switching, two 4-port SRS resources are configured, and the 4th SRS is always muted in each SRS resource.
Proposal 3: NOT support 4T6R antenna switching in Rel-19.
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