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1. Introduction
In last RAN4#98bis meeting, a WF on SRS antenna port switching of Rel-17 NR RRM further enhancement was approved [1]. In this contribution, we focus on the open issues of SRS antenna port switching and provide our views.
2. Discussion
On scope of SRS antenna switching requirements, RAN4 has achieved the following agreements in last meeting.
Agreement on Scope of SRS antenna switching requirement: 
· Issue 1-1-1: whether delay requirement would be defined in RRM for SRS antenna port switching
· Agreements:
· Do not define SRS antenna port switching delay requirement in RRM
· [bookmark: OLE_LINK3]FFS whether and how to define the scheduling restriction before and after SRS transmission for the cell with SRS antenna port switching
· There are no further scheduling restrictions for SRS symbols in addition to the restrictions defined in RAN1 specifications
· Issue 1-1-2: RAN4 defines the requirement only for SRS antenna port switching in FR1 or in both FR1 and FR2  
· Agreement
· Define the RRM requirements at SRS antenna switching only for FR1 unless the transient period in FR2 gets clarified in RF session (the scope of “RRM requirements” here depends on the conclusions from issue 1-1-1)
· FFS: Issue 1-1-3: Impact of SRS antenna port switching to other RRM requirements  
· FFS: Issue 1-1-4: Impact of SRS antenna port switching to positioning related requirements 


Regarding the impact of SRS antenna port switching to other RRM requirements, RAN4 would clarify the relaxation or applicability in those RRM requirements whose wanted DL RS or UL RS could be interrupted by SRS antenna port switching, e.g., the delay requirement could be extended if SRS antenna port switching happens during the UE procedure, or the requirement only applies when SRS antenna port switching is not colliding with the reference signal.
Proposal 1: At least no impact to SSB/CSI-RS based NR measurements due to NR SRS antenna switching, as NR measurements are always prioritized.
In addition, we agree not to consider impact to timing measurements in R17 SRS antenna port switching.
Proposal 2: The impact of SRS antenna switching on positioning related measurement will not be discussed in this Rel-17 FeRRM.
On interruption requirements, RAN4 has reach the following agreements in last meeting. RAN4 agreed the interruption requirement should be defined based on the band combination capability reported by UE, i.e., txSwitchImpactToRx or txSwitchWithAnotherBand. FFS SRS antenna switching interruptions on both DL and UL applies to the band combinations signaled in txSwitchImpactToRx or txSwitchWithAnotherBand.

· Issue 1-2-2: whether same interruption requirement applies to different SRS antenna port  
· FFS:
· Option 1 (CATT, Apple, OPPO, vivo, Huawei, Xiaomi, QC, Intel, MTK): use same set of requirements for different SRS antenna switch patterns
· Option 2 (LGE): The interruption could be different according to ‘resourceType’.
· Issue 1-2-3: Would the interruption requirement based on different SCS?
· Agreement
· [bookmark: OLE_LINK45][bookmark: OLE_LINK46]Interruption requirement is based on the aggressor CC and victim CC SCS.
· Issue 1-2-4: Would the interruption requirement differentiate between sync and async cases?
· FFS:
· [bookmark: OLE_LINK4][bookmark: OLE_LINK5]Option 1 (MTK, Apple, Intel, vivo, OPPO, Xiaomi, QC): No; one single requirement to cover the synchronous and asynchronous scenarios with or without UL TA.
· Option 1a (Apple, Xiaomi, QC): No, interruption requirement is based on the async case for the minimum requirement.
· Option 2 (CATT, Ericsson, LG, Nokia, NEC): Yes, the interruption requirement can differentiate between sync and async cases.
· Issue 1-2-5: Interruption requirement for UE with or without per-FR MG capability
· FFS:
· Option 1 (MTK, CATT, HW, vivo, Ericsson, Intel, QC): Interruption requirement of SRS antenna port switching will not depend on for per-UE or per-FR gap capability.
· Option 2 (Apple, OPPO, Xiaomi): No need to differentiate the requirement for the UE with or without capability of per-FR gap for SRS antenna port switching in RAN4. But in the interruption requirement applicability condition, RAN4 shall clarify that the indication of txSwitchImpactToRx or txSwitchWithAnotherBand is not allowed to indicate any band combination cross FR1 and FR2 if UE is capable of per-FR MG.
· Option 4 (Ericsson, Nokia, NEC): Potential impact of UE capability for per-FR gap on interruption requirements can be further studied once the other aspects influencing the interruption time have been settled.


[bookmark: OLE_LINK96][bookmark: OLE_LINK97]Due to similar RF and baseband adjustment with SRS antenna port switching for different SRS antenna port switching pattern, the interruption should also be similar for different cases. Even though there may existing different UE implementation, the interruption requirement of the worst case should be usually defined.  Thus, we suggest one same set of requirements for different SRS antenna switch patterns from UE’s perspective.
Proposal 3: Define one same set of RRM requirements for different SRS antenna switch patterns.
From UE’s perspective, one single requirement to cover the synchronous and asynchronous scenarios with or without UL TA. And the async case can be used for the minimum requirement.
Proposal 4: Define one single interruption requirement to cover the synchronous and asynchronous scenarios with or without UL TA.
[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK43][bookmark: OLE_LINK44]In addition, we also think that there is no need to differentiate the requirement for the UE with or without capability of per-FR gap for SRS antenna port switching in RAN4. But in the interruption requirement applicability condition, RAN4 shall clarify that the indication of txSwitchImpactToRx or txSwitchWithAnotherBand is not allowed to indicate any band combination cross FR1 and FR2 if UE is capable of per-FR MG.
Proposal 5: No need to differentiate the requirement for the UE with or without capability of per-FR gap for SRS antenna port switching in RAN4.
Proposal 6: UE does not expect SRS antenna port switch cross FR1 and FR2 if UE is capable of per-FR MG.
The interruption includes at least antenna switching time and SRS transmission time. We think the transient periods before and after SRS transmission slot need also to be considered as interruption, but whether it should be captured in GP in RAN1 after RAN4 recognized it as components of interruption time should be FFS.
Proposal 7: RAN4 considers antenna switching time, SRS transmission time together with transient periods for interruption time of SRS antenna port switching.
· SRS antenna port switching time (transient time)
· SRS transmission time 
· Transient time before and after SRS transmission occasion
For example, interruption time in FR1 can be specified based on 2 transient period (2*15us) and 6 symbol time. The details can be further discussed in this meeting, which depends on the conclusions from other issues.
3. Conclusion
In this contribution, we proposed our views on SRS antenna port switching requirements.
Proposal 1: At least no impact to SSB/CSI-RS based NR measurements due to NR SRS antenna switching, as NR measurements are always prioritized.
Proposal 2: The impact of SRS antenna switching on positioning related measurement will not be discussed in this Rel-17 FeRRM.
Proposal 3: Define one same set of RRM requirements for different SRS antenna switch patterns.
Proposal 4: Define one single interruption requirement to cover the synchronous and asynchronous scenarios with or without UL TA.
Proposal 5: No need to differentiate the requirement for the UE with or without capability of per-FR gap for SRS antenna port switching in RAN4.
Proposal 6: UE does not expect SRS antenna port switch cross FR1 and FR2 if UE is capable of per-FR MG.
Proposal 7: RAN4 considers antenna switching time, SRS transmission time together with transient periods for interruption time of SRS antenna port switching.
· SRS antenna port switching time (transient time)
· SRS transmission time 
· Transient time before and after SRS transmission occasion
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