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Introduction
RAN1 received an LS on 3T6R and 4T6R antenna switching SRS from RAN4 [1]. In this LS, RAN4 provide the following action for RAN1:
	To RAN1
ACTION:  RAN4 respectfully asks RAN1 to consider introducing 4T6R and 3T6R SRS antenna switching in Rel-19.



[bookmark: _Hlk157002337][bookmark: _Hlk510705081]Discussion

3T6R antenna switching
In Rel-19, RAN1 is working for introduction of 3TX UE operation. 3T6R SRS antenna switching operation can be discussed in the agenda. Because RAN agreed to support 3TX SRS by muting the last port of 4TX SRS, we think 3T6R can be easily supported by extending the legacy framework of 4T8R to 3T4R.
Proposal 1: Support 3T6R SRS antenna switching with the operation of 4T8R by replacing 4TX SRS to 3TX SRS. 

4T6R antenna switching
In Rel-17, RAN1 has made conclusion that SRS antenna switching for 4T6R is not supported finally, however, there was intensive discussion and following alternatives are discussed.
	Agreement
On SRS configuration for 4T6R, select at least one from the following three alternatives in RAN1#107e
· Alt 1: 4 + 2
· Alt 2: 2+2+2
· Alt 2-1: 
· No guard symbols exist between the 1st and the 2nd transmission. Y guard symbol(s) exist between 2nd and 3rd transmission, where Y is same as the value defined in the current specification for different SCSs
· Alt 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
· Clarification on the notation:  means totally K resources are needed, where the k-th resource contains  ports, 1<=k<=K



The main issue of 4T6R is whether to use (4T+2T) or (2T+2T + 2T). The first case has problem of using two different SRS resource types and the power per port are not the same across two SRS resources. The second case is the similar as 2T6R instead of 4T6R. Another option is using (4T+4T with port repetition), but this has an issue about port imbalance issue due to selective port repetition.  When 2 out of 6 ports are repeated, there is ambiguity on what ports will be repeated. 
If we compare three options in RAN1 Rel-17 agreement (Alt1, Alt2-1, Alt2-2), then
· Alt1 has power imbalance issue as already mentioned, and it has no gain over 3T6R. It has lower coverage due to power sharing by 4 ports.   
· Alt 2-1/2 have similar concept using 2+2+2, but they are different for FR2 SCS=120kHz case. Since RAN4 Rel-19 is limited to FR1 band, simpe option is Alt2-2.   
· Alt 2-1 has 1 symbol gap between 2nd and 3rd SRS symbol, but it is not really necessary for FR1. 
· Alt 2-2 has no guard symbol across three SRS symbols. It has benefit of both latency and coverage. Because no guard symbol is required, the time for transmitting all 6 antenna ports are just 3 symbols which is the same as 3T6R or 4T6R, but it can provide coverage gain from higher SRS port power than the other options because only two ports are transmitted with power sharing.  
Figure 1 shows the antenna switching operation for 4T6R UEs with Alt 1 and Alt 2-2. As shown in the right figure, real antenna switching is happening only for PA1 and PA2, and this switching is occurred between T1 and T3. This is interpreted as PA1/PA2 and antenna 1,2,5,6 forms 2T4R, and PA3/PA4 are connected to antenna 3,4. 2T4R is performing with 1 symbol guard in T1 and T3 while PA3/PA4 is transmitted in T2. Thus, for Alt 2-2, no guard symbol is needed in 3 symbols. 
When UE is reported 4T6R capability, support Alt 2-2 is preferable.  
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(a) Alt 1: 4T+ 2T                            (b) Alt 2-2: 2T+2T+2T    
Figure 1: Antenna Switching operation for 4T6R UE
Proposal 2: Support SRS antenna switching of 2T6R without guard symbol (Alt 2-2) for 4T6R capable UE.  
Conclusion
In this contribution, we have made the following proposals related to 3T6R and 4T6R SRS antenna switching.
[bookmark: ConclusionsPObsInSeq]Proposal 1: Support 3T6R SRS antenna switching with the operation of 4T8R by replacing 4TX SRS to 3TX SRS. 
Proposal 2: Support SRS antenna switching of 2T6R without guard symbol (Alt 2-2) for 4T6R capable UE.  
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