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1 Introduction
In the RAN4#100-e meeting, significant progress was made and a WF on RRM enhancement for SRS antenna port switching was agreed [1]. In this contribution, we provide our further consideration of several open issues of the RRM requirements for SRS antenna port switching.
2 Discussion
Scope of SRS antenna switching requirement
	· Issue 1-1-2: RAN4 requirement scope with different SRS resource configuration
· FFS
· Option 1 (CATT): 
· Only defining the requirements for the scenario that the SRS resources of a set are transmitted in the same slot with consecutive SRS transmission.
· Option 2 (Nokia, Ericsson): 
· RAN4 shall define the requirements for the following scenarios in Rel17 where
· The SRS resources of a set are transmitted NOT in the same slot, or 
· The SRS resources of a set are transmitted in the same slot with consecutive SRS transmission
· RAN4 do not define the requirements if the SRS resources of a set are transmitted in the same slot with non-consecutive SRS transmission, before the guard period in this scenario gets clarified in RAN1.    
· Option 3 (Apple, Xiaomi, Huawei, QC, vivo, CATT):
· RAN4 to define a generic requirement regardless of SRS resource configuration.
· Option 3a: define interruption requirements for a limited set of SRS configurations


The interruption time caused by the SRS resource with different ‘resourceType’ are theoretically the same, comprising of antenna switching time and SRS switching time. From our perspective, the interruption should be defined in a generic way. The issue here is mainly about that the SRS resource might being configured in same slot or different slots. In our view, RAN4 should consider the interruption based on the slot of aggressive CC where the switching SRS resource(s) occur. For the inter-slot SRS resource(s) case, multiple independent interruptions caused by corresponding multiple slots could be defined respectively.
Proposal 1: RAN4 to define a generic requirement regardless of SRS resource configuration.
Interruption requirement applicability
	· Issue 1-3-4: txSwitchImpactToRx for intra-band case
· FFS:
· Option 1: No need to have clarification for txSwitchImpactToRx with intra-band contiguous CA and intra-band non-contiguous CA case.
· Option 2: Clarify that For intra-band case, the interruption always applied.


For issue 1-3-4, we think the current two IEs, e.g. txSwitchImpactToRx and txSwitchWithAnotherBand, is enough to define the interruptions. There is no necessity to differentiate the contiguous and non-contiguous CA cases.
Proposal 2: No need to further clarify for txSwitchImpactToRx with intra-band contiguous CA and intra-band non-contiguous CA case.
Interruption requirement design for SRS antenna port switching
	· Issue 1-4-1: The interruption requirement is defined based on slot level or symbol level
· FFS
· Option 1 (CATT, Apple, vivo, QC, Xiaomi, MTK, Intel, HW, OPPO): based on slot level
· Option 1a (CATT): The interruption requirements will be defined based on slot level, i.e. no requirement for the case of interruption on flexible slot. It is not necessary to further discuss on components of making interruption if the interruption requirements are defined based on slot level.
· Option 1b (vivo): The interruption requirement is preferred to be defined based on slot level. The mis-alignment in the UL frame boundary between anchor and victim cells needs to be further discussed.
· Option 1c(LG): Slot based interruption requirement could be used in synchronous and asynchronous case, and only UL symbols based interruption should be defined when SRS antenna port switching is configured in the flexible slot in synchronous case.
· Option 2 (Ericsson, Nokia): based on symbol level
· Option 2a (Nokia): The transient period before and after the SRS resource will cause UL interruption of 1 OFDM symbol at 60kHz. At 15kHz or 30kHz SCS, RAN4 should discuss if and how to capture the transient periods from RF session in the RRM specifications.
· Issue 1-4-2: The components within interruption time of SRS antenna port switching in FR1
· FFS
· …  
· Issue 1-4-3: Interruption requirement proposals 
· FFS on the options in summary R4-2115395. Up to conclusions from other issues. 


For the unit of the interruption time, considering the additional interruption time caused by MRTD and TA, we prefer to define based on slot level. 
Proposal 3: RAN4 to define the interruption requirement based on slot level.
As for the components within interruption time of SRS antenna port switching in FR1, in theory, we think the two IEs txSwitchWithAnotherBand and txSwitchImpactToRx would be considered separately. For bands being indicated in txSwitchImpactToRx, the DL band maybe interrupted by these switching UL band(s) and the interruption time would at least include the SRS antenna port switching time and the SRS transmission time. For bands being indicated in txSwitchWithAnotherBand, the interruption only occurs when the SRS antenna port is switching. In other words, the SRS transmission time would not be counted in. Then, the total interruption time would be several non-contiguous interruption time for the case of 1T2R, 1T4R and 2T4R. As companies pointed out that the OFDM symbol resource between the non-consecutive interruptions within a slot would not possible be utilized for gNB, we support not to differentiate the interruption length caused by the two IEs.
In this way, the interruption time for SRS antenna port switching comprises at least antenna switching time and SRS transmission time. In RAN1 spec, the SRS source could be transmitted anywhere in the last 6 symbols of a slot. Also, RAN1 define the minimum guard period which is in-between the SRS resources of a set in the same slot. Hence, the SRS resource(s) and guard period in one slot would be included in the last 6 symbols.
In RF session, it was specified that the SRS antenna switching time is 15us for FR1. From our perspective, as RAN4 always consider the worst case, both switching to and switching back time outside the SRS transmission symbols should be counted.
Proposal 4: The interruption time of SRS antenna port switching would include the SRS antenna port switching time and the SRS transmission time. 
Proposal 5: The interruption time would be specified based on the antenna switching to and switching back time (2*15us) and the SRS transmission time of 6 OFDM symbols of the aggressive CC.
3 Conclusion
Proposal 1: RAN4 to define a generic requirement regardless of SRS resource configuration.
Proposal 2: No need to further clarify for txSwitchImpactToRx with intra-band contiguous CA and intra-band non-contiguous CA case.
Proposal 3: RAN4 to define the interruption requirement based on slot level.
Proposal 4: The interruption time of SRS antenna port switching would include the SRS antenna port switching time and the SRS transmission time. 
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