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1. Overall Description:
RAN4 thanks RAN1 for the LS on coherence between PUSCH and 8-ports SRS with partial dropping. 
Before answering questions, RAN4 would like to first make some clarifications on the UL MIMO coherence requirements to avoid misunderstandings by referencing some contents from R4-1805132 which is the last WF before the requirements were introduced:Way Forward
· For UL MIMO, relative power and phase difference between the two chains is of importance. 
· The goal of the spec is to ensure that UE can maintain a power and phase error within a bound for a period of time after every SRS transmitted.  
· Power and phase error shall be measured as:
· A delta between the power and phase difference between the two chains computed at the last SRS and at any other time after that within the time window specified. 
· The time window specified is a guide to the gNB to determine the SRS periodicity for UL MIMO UE


RAN4 discussed the question below and would like to provide the answers:
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? 
Answer: Currently there the case of 8 SRS ports has not been formally discussed in RAN4 yet. As a preliminary answer, if similar implementation with 2Tx/4Tx is assumed, with the condition that the SRS is configured with or without TDM and no SRS symbol is dropped, it seems similar requirements can be met between any two ports, as long as the time windows can be maintained.

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?
[bookmark: _GoBack]Answer: When the SRS is configured with TDM and part of the SRS symbols is dropped, the examples in Figure 1 and Figure 2 may be different. 
For Figure 1, the 2nd symbol of SRS transmission in occasion 1 is more than 20ms away from PUSCH transmission, which is beyond the current 20ms time window specified, this may cause larger drift for those ports which are carried by 2nd symbol, thus bring more difficulty to meet the current coherence requirements.
For Figure 2, since the different SRS symbols with different ports are still in the same slot, it seems meeting current requirements, which is not more difficult compared to legacy case.

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?
Answer: For the case in Figure 1, since this scenario has not been formally discussed in RAN4, RAN4 may need further study before giving more concrete answer. 

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}?
Answer: RAN4 may need further study for these scenarios before giving more concrete answer. As a preliminary answer, it seems possible for SRS ports {1000, 1001, 1004, 1005} in SRS transmission occasion 2 in Figure 1, if it can ensure a time gap smaller than 20ms between SRS and PUSCH.


2. Actions:

To 3GPP RAN1
ACTION: RAN4 respectfully ask RAN1 to consider above answers into consideration.

3. Date of Next TSG WG RAN4 Meetings:
TSG-RAN WG4 Meeting #110                  26th Feb. – 1st Mar. 2023      Athens, GR
TSG-RAN WG4 Meeting #110bis                15th Apr. – 19th Apr. 2023     China(TBC), CN
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