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1 Introduction
In last meeting, there are many open issues regarding to SRS antenna port switching[1]. In this contribution, we will provide our views.
	· Interruption requirement applicability
· Would the interruption requirement differentiate between sync and async cases
· The interruption requirement is defined based on slot level or symbol level


2 Discussion
In last meeting, there are some open issues related to interruption requirement applicability. 
	· Issue 1-3-1: Interruption requirement applicability
· FFS:
· Option 1 (CATT, QC, MTK, Apple, LG, Intel,): 
· Option 2 (HW, vivo, Xiaomi, Nokia): txSwitchImpactToRx indicates the SRS antenna port switching impact to DL only, and txSwitchWithAnotherBand indicates the SRS antenna port switching impact SRS antenna switching interruptions on both DL and UL applies to the band combinations signaled in txSwitchImpactToRx or txSwitchWithAnotherBand.to UL only.



For this issue, we support option 1. Considering that interruption length will also consider the ACK/NACK feedback from UL.
Proposal 1: SRS antenna switching interruptions on both DL and UL applies to the band combinations signaled in txSwitchImpactToRx or txSwitchWithAnotherBand.


	· Issue 1-3-5: txSwitchImpactToRx for intra-band case
· FFS
· Option 1 (Intel, Ericsson): 
· txSwitchImpactToRx can’t differentiate intra-band contiguous CA and intra-band non-contiguous CA case, it’s FFS how to indicate txSwitchImpactToRx for intra-band case.
· txSwitchImpactToRx is only used to indicate whether UL switching has impact on the DL for intra-band non-contiguous CA case.
· Option 2 (CATT, MTK, Apple, HW, Nokia, Xiaomi)
· No need to have such clarification in option 1.



It’s agreed that the interruption requirement will be defined based on the band combination capability reported by UE, i.e. txSwitchImpactToRx. However, txSwitchImpactToRx can’t differentiate the intra-contiguous and non-contiguous case.
Some companies comment that SRS antenna switching interruptions on intra-band contiguous and non-contiguous CA are the same. since they are close on frequency domain even if different Rx chains are used. However, from our understanding, it’s up to UE implementation and it’s still possible that UE has two separate RF chain for intra-band non-contiguous CA.
It’s not quite clear about how UE can indicate txSwitchImpactToRx from RAN2’s spec., there may be two scenarios:
1. If txSwitchImpactToRx is set to indicate that the DL will be impacted by UL, it means that interruption requirement applies for both intra-band contiguous CA and intra-band non-contiguous CA case. However, if UE has two separate RF chain for intra-band non-contiguous CA, the interruption requirement is not needed for intra-band contiguous CA.
2. If txSwitchImpactToRx is set to indicate that the DL will not be impacted by UL, it means that there will be no interruption requirement even for intra-band contiguous CA. it’s not correct.
In order to solve the problem, there are two solutions: 
1. One option is sent LS to RAN2 and ask RAN2 to modify the signaling. 
2. Another simper option is to solve the issue in RAN4 by updating the applicability.
We prefer to solve the issue within RAN4 by updating the applicability: 
1. For intra-band contiguous CA, the interruption requirement is always applicable regardless of txSwitchImpactToRx. 
2. For intra-band non-contiguous CA, the requirement will depend on the indication of txSwitchImpactToRx from UE.
Proposal 2: Since txSwitchImpactToRx can’t differentiate the intra-contiguous CA and non-contiguous CA case, there are two solutions:
Option 1: Send LS to RAN2 to modify the signaling.
Option 2: Solve the issue in RAN4 by updating the applicability.
Would the interruption requirement differentiate between sync and async cases
	· Issue 1-3-4: Would the interruption requirement differentiate between sync and async cases?
· FFS
· Option 1 (Intel, Xiaomi, OPPO, HW, vivo, MTK, Apple, QC): No; one single requirement to cover the synchronous and asynchronous scenarios with or without UL TA.
· Option 1a (Apple): No, interruption requirement is based on the async case for the minimum requirement.
· Option 2 (CATT, Ericsson, Nokia): Yes, the interruption requirement can differentiate between sync and async cases.
· Option 2a (LG): Introduce different interruption length between synchronous and asynchronous depending on ‘UL(SRS antenna port switching)-UL slot’ or ‘UL(SRS antenna port switching)-DL slot’.




There is no need to differentiate the sync and async case as both UL TA and DL async will introduce extra timing offset and have impact on the interruption location.
Proposal  3: The interruption requirement don’t need to differentiate between sync and async cases.

	· Issue 1-4-1: The interruption requirement is defined based on slot level or symbol level
· FFS:
· Option 1 (CATT, Intel, Xiaomi, Apple, QC, MTK, HW, vivo): based on slot level
· Option 2 (HW, Ericsson, NEC, Nokia): based on symbol level
· Option 3 (LG): Symbol level based interruption should be considered when SRS antenna port switching is configured in flexible slot in synchronous case.
· Option 4 (vivo): RAN4 should firstly study whether and how network can obtain the interrupted symbol information, when SRS antenna port switching is performed in another band.




It’s hard for gNB to manage the transmission in symbol level during SRS antenna switching and It’s also difficult to verify the performance in the test if the symbol level interruption is defined. Therefore, it’s more practical to define the requirement based on slot level.
Proposal 4: The interruption requirement is defined based on slot level.
3 Conclusion
In this contribution, we provide our views regarding the SRS antenna port switching:
Proposal 1: SRS antenna switching interruptions on both DL and UL applies to the band combinations signaled in txSwitchImpactToRx or txSwitchWithAnotherBand.
Proposal 2: Since txSwitchImpactToRx can’t differentiate the intra-contiguous CA and non-contiguous CA case, there are two solutions:
Option 1: Send LS to RAN2 to modify the signaling.
Option 2: Solve the issue in RAN4 by updating the applicability.
Proposal 3: The interruption requirement don’t need to differentiate between sync and async cases.
Proposal 4: The interruption requirement is defined based on slot level.
4 Reference 
[1] R4-2108343, WF on further RRM enhancement for NR and MR-DC - SRS antenna port switching, Apple



