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Introduction
This paper addresses following question enclosed in RAN1 LS of [1].
Discussion
Question 1
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Assuming that similar requirements for 2Tx (or 4Tx whose requirements are going to be introduced in Rel-18) are applicable to those for 8Tx, only UEs who meet them indicate an associated full-coherent UE capability. Otherwise, UEs indicate non-coherent UE capability.
Hence, the answer is YES, though a question itself looks odd. 
Question 2	
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Before deriving a conclusion, we take a look at current RAN4 requirements for power difference and relative phase error for coherent UL MIMO.
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Figure 1: An example of a current coherent requirement in terms of power
As can be seen in Figure 1, the current requirements do not request the UE to maintain the phase and power of each port during 20 ms, but rather they request the UE to maintain the difference of power and phase difference of two ports in a symbol and those of the two ports in another symbol within certain threshold, e.g., 4 dB for difference of relative power error, during 20 ms. In other words, the RAN4 requirements allow, e.g., power and/or phase of port 0 in slot n to change in slot, e.g., n+20, drastically. Hence, if the 1st symbol@ SRS transmission occasion 1 in slot n is dropped, the 2nd symbol@ SRS transmission occasion 1 alone cannot ensure that full coherent transmission is possible in 20 ms from the occasion 1. The same applies to the 1st symbol@ SRS transmission occasion 2. 
Observation 1: The current requirements for coherent MIMO do not request the UE to maintain the phase and power of each port during 20 ms, but rather they request the UE to maintain the difference of power and phase difference of two ports in a symbol and those of the two ports in another symbol within certain threshold, e.g., 4 dB for difference of relative power error, during 20 ms.
Observation 2: Observation 1 furhter means that the RAN4 requirements allow e.g., power and/or phase of port 0 in slot n to drastically change in slot, e.g., n+20. Hence, if the 1st symbol@ SRS transmission occasion 1 in slot n is dropped, the 2nd symbol@ SRS transmission occasion 1 alone cannot ensure that full coherent transmission is possible in 20 ms from the occasion 1. The same applies to the 1st symbol@ SRS transmission occasion 2.
Observation 3: From observation 1 and 2, even if the UE meets the current RAN4 requirements, there is no guarantee that full coherency is maintained under this scenario.
Question 3
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[bookmark: _Hlk149647451]One possible additional requirement is that UE shall maintain power and phase in each port for a certain duration. For example, in Figure 2 in [1], if the UE can maintain the power and phase of the 1st symbol over the four symbols including the 1st one on top of the existing requirement, i.e., between any two ports out of the scheduled eight ports across four symbols for UL transmission at their respective antenna connectors within 20 ms, then, the UE would be able to keep the coherency. However, any errors on the additional condition breaks the coherency, the feasibility as well as the exact requirement needs more study.
Question 4
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If the question means that a UE passed the expected requirements for 8Tx coherency in Question 1, but the UE faces a situation that part of SRS symbols is dropped in a filed, then, the UE at least can maintain the coherency among {1000, 1001, 1004, 1005} or among {1002, 1003, 1006, 1007}.
Conclusion
This contribution discussed the four questions in the LS of [1] and we obtained following observations. A draft LS is attached in an Annex.
Observation 1: The current requirements for coherent MIMO do not request the UE to maintain the phase and power of each port during 20 ms, but rather they request the UE to maintain the difference of power and phase difference of two ports in a symbol and those of the two ports in another symbol within certain threshold, e.g., 4 dB for difference of relative power error, during 20 ms.
Observation 2: Observation 1 furhter means that the RAN4 requirements allow e.g., power and/or phase of port 0 in slot n to drastically change in slot, e.g., n+20. Hence, if the 1st symbol@ SRS transmission occasion 1 in slot n is dropped, the 2nd symbol@ SRS transmission occasion 1 alone cannot ensure that full coherent transmission is possible in 20 ms from the occasion 1. The same applies to the 1st symbol@ SRS transmission occasion 2.
Observation 3: From observation 1 and 2, even if the UE meets the current RAN4 requirements, there is no guarantee that full coherency is maintained under this scenario.
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1. Overall Description:
RAN4 discussed the question included in R1-2310645 and would like to share the answer as follows.
· Question 1: For a coherent 8Tx PUSCH transmission, can a UE meet the relative phase and power error requirements (defined in RAN 4 specifications) among the 8 SRS ports between the last SRS transmission and the PUSCH transmission over the defined time window, when the SRS is configured with or without TDM and no SRS symbol is dropped? 
· A: Without SRS symbol dropping, as long as UE reports its capability for supporting coherent 8TX UL and 8TX TDMed SRS transmission, UE can meet the requirement for the coherent transmission. 

· Question 2: For a coherent 8Tx PUSCH transmission, can a UE meet the relative phase and power error requirements (defined in RAN 4 specifications) among the 8 SRS ports between the last SRS transmission and the PUSCH transmission over the defined time window, when the SRS is configured with TDM and part of the SRS symbols is dropped, for example as shown in Figure 1 and Figure 2?
· A:  Even if the UE meets the current RAN4 requirements, there is no guarantee that full coherency is maintained under this scenario.. 

· Question 3: What are the conditions a UE has to satisfy to meet the relative phase and power error requirements among the 8 SRS ports between the last SRS transmission and the PUSCH transmission over the defined time window, in the scenario as described in questions 1 and 2? 
· A: This requires further study given that RAN4 hasn’t completed requirements for 4Tx coherency. One possible additional requirement is that UE shall maintain power and phase in each port for a certain duration. For example, in Figure 2 in R1-2310645, if the UE can maintain the power and phase of the 1st symbol over the four symbols including the 1st symbol on top of the existing requirement, i.e., between any two ports out of the scheduled eight ports across four symbols, then, the UE would be able to keep the coherency. However, any errors on the above additional condition breaks the coherency. Hence, the feasibility as well as the exact requirement needs more study

· Question 4: For the scenarios as described in question 2, if a UE cannot meet the relative phase and power error requirements among the 8 SRS ports, can UE meet the relative phase and power error requirements among a subset of SRS ports, such as among {1000, 1001, 1004, 1005} or among {1002, 1003, 1006, 1007}?
· A: If the question assumes that a UE passed the expected requirements for 8Tx coherency in Question 1, but the UE faces a situation that part of SRS symbols is dropped, the answer is yes.

2. Actions:
To RAN1 group.
ACTION: RAN4 asks RAN1 to consider the above in its further work.

3. Date of Next RAN WG4 Meetings:	
3GPP RAN4#110		26 Feb – 01 March 2024		  Athens, GR
3GPP RAN4#110-bis		15 – 19 April 2024				  	 TBD, CN
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Question 1: For a coherent 8Tx PUSCH transmission, can a UE meet the relative phase and power error requirements
(defined in RAN 4 specifications) among the 8 SRS ports between the last SRS transmission and the PUSCH transmission
over the defined time window, when the SRS is configured with or without TDM and no SRS symbol is dropped?
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Question 2: For a coherent 8Tx PUSCH transmission, can a UE meet the relative phase and power error requirements
(defined in RAN 4 specifications) among the 8 SRS ports between the last SRS transmission and the PUSCH transmission
over the defined time window, when the SRS is configured with TDM and part of the SRS symbols is dropped, for example
as shown in Figure 1 and Figure 27
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RAN4 requirements e.g., in terms of power, where Py(n) is a symbol of power of port 0 in slot n,
are NOT |Py(n)|-|Po(n+X)| < 4 dB, but rather [Py(n) - P,(n)|-|Po(n+X) - P,(n+X)| <4 dB
Note that the same principle applies to relative phase error
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Question 3: What are the conditions a UE has to satisfy to meet the relative phase and power error requirements among the
8 SRS ports between the last SRS transmission and the PUSCH transmission over the defined time window, in the scenario
as described in questions 1 and 2?
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Question 4: For the scenarios as described in question 2, if a UE cannot meet the relative phase and power error requirements
among the 8 SRS ports, can UE meet the relative phase and power error requirements among a subset of SRS ports, such as
among {1000, 1001, 1004, 1005} or among {1002, 1003, 1006, 1007}?




