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1. Introduction
In RAN4#101bis-e meeting, we further discussed the SRS antenna port switching, and approved a way forward [1]. Agreements have been reached for the following issues:
Issue 1-1-1: Whether to capture performance degradation clarification in RRM spec:
The performance degradation can be expected on 1 OFDM symbol before and after each SRS resource configured for antenna switching which is not overlapped with the guard period defined in TS 38.214 on the carrier where SRS antenna switching occurs.
Capture the above agreement in WF only.
Issue 1-1-2: RAN4 requirement scope with different SRS resource configuration
RAN4 to define requirements based on SRS resource configurations in scenario 1 and 2 in agreed WF (R4-2120295) of RAN4 #101e meeting.
Issue 1-2-2: Impact of SRS antenna port switching to other specific RRM requirements
Capture in the WF as agreement that other specific RRM requirements in which NR measurements are involved only applies when no SRS antenna port switching occurs during those RRM activities.
Issue 1-2-3: Impact of SRS antenna port switching to CSF and other RS
RAN4 doesn’t define the rules to avoid collisions except what has been defined in RAN1 and NR measurement.
Issue 1-4-0: Interruption requirement scope:
Define the following interruption requirements:
· Based on symbol-level for scenario 1 sync case
· Based on slot-level for scenario 1 async case
· Based on slot-level for scenario 2 async case (note: same interruption requirement would be applied for both sync and async case, and this requirement is defined based on async case)
Note: the MTTD/MRTD assumption for sync and async is defined in section 7.5/7.6 of TS38.133
Issue 1-5-1: Interruption requirement related with prioritization rule in RAN1
· RAN4 doesn’t define the rules to avoid collisions except what has been defined in RAN1 and NR measurement.
· No need to discuss and clarify on the requirement applicability when SRS antenna switching is colliding with other transmission with higher priority defined in clause 6.2.1 of TS 38.214.
Issue 1-5-2: Two SRS colliding on same symbol
This is up to RAN1 discussion, and no need to discuss this case in RAN4.
Sub-topic 1-6: Feature list for SRS antenna port switching
· No need to introduce UE capability for SRS antenna port switching requirement in RAN4, and
· R15/R16 UE who supports SRS antenna port switching is not required to meet R17 SRS antenna port switching requirement. (this agreement would not impact any spec)

Some issues are still FFS or have multiple options. This document will further discuss the issues for SRS antenna port switching and present our understandings and proposals.

2. Discussion
[bookmark: OLE_LINK113][bookmark: OLE_LINK114]Here we will discuss those issues that have not reached agreements and present our understandings one by one.
1).  Impact of SRS antenna port switching to other requirements
Issue 1-2-1: Impact of SRS antenna port switching to RRM requirements in NR-SA
It is agreed in WF [1] that NR measurements are always prioritized including L3 measurement, RLM/BFD/CBD and L1-RSRP/L1-SINR measurement, and FFS on following options for specific scenarios:
· Option 1: No requirement applies for aperiodic L1-RSRP/L1-SINR measurement collides with aperiodic SRS in the same OFDM symbol.
· Option 2: No requirement applies for AP/P/SP L1-RSRP/L1-SINR measurement colliding with AP SRS.
· Option 3: No requirement applies for P/SP L1-RSRP/L1-SINR measurement colliding with AP SRS. 
It is proposed in our paper in last meeting [2] that the L1-RSRP/L1-SINR measurement will not be impacted by SP/P SRS antenna port switching, but will be interrupted by aperiodic SRS antenna port switching and the measurement period will be extended when overlapped with aperiodic SRS antenna port switching. That is AP SRS will impact L1-RSRP/L1-SINR measurement if they are colliding. In this case, no requirement applies for L1-RSRP/L1-SINR measurement. So we prefer option 2.
Proposal 1: We prefer option2, i.e. no requirement applies for AP/P/SP L1-RSRP/L1-SINR measurement colliding with AP SRS.

2).  Interruption requirement applicability
Issue 1-4-2: Antenna switching time
It is FFS in WF [1] and having two options as following:
· Option 1: The antenna switching time (15us) should be applied only when the symbol before or after SRS transmission occasion is uplink symbol since the switching time is for Tx-to-Tx
· Option 2: generic requirement is preferred and no need to consider option 1.
We think the requirements can be defined in generic way, no need defined for every case. We prefer option 2.
Proposal 2: We prefer option 2, i.e. generic requirement is preferred and no need to consider option 1 (considering Tx-to- Tx, or Tx-to-Rx etc.).

Issue 1-4-3: Interruption requirement proposals for scenario 1
It is FFS in WF [1] and having two options. As agreements for issue 1-4-0 in last meeting, we are going to define interruption requirements based on slot level for scenario 1 async case, 2 slots interruption is allowed for all combinations of aggressor and victim SCS. For scenario 1 sync case, the interruption can be defined based on symbol level. The number of interrupted symbols can be defined as int[(1 SRS symbol length + 2*15us)/(symbol length of victim CC)]+1.
Proposal 3: 2 slots interruption is allowed for all cases of scenario 1 async case.
Proposal 4: it is proposed int[(1 SRS symbol length + 2*15us)/(symbol length of victim CC)]+1 symbols interruption is allowed for scenario 1 sync case.

Issue 1-4-4: Interruption requirement proposals for scenario 2
It is FFS in WF [1] and having two options. It is agreed in last meeting for issue 1-4-0 that the interruption is based on slot-level for scenario 2 async case (note: same interruption requirement would be applied for both sync and async case, and this requirement is defined based on async case). So following interruption requirement can be accepted:
	Victim CC SCS(kHz)
	Aggressor CC SCS (kHz)

	
	15
	30
	60

	15 (NR or LTE)
	2
	2
	2

	30
	2
	2
	2

	60
	3
	2
	2

	120
	5
	3
	3


Unit of interruption requirement is slot for NR and subframe for LTE.
Proposal 5: the following table can be accepted for interruption requirements for scenario 2 for both sync and async case.
	Victim CC SCS(kHz)
	Aggressor CC SCS (kHz)

	
	15
	30
	60

	15 (NR or LTE)
	2
	2
	2

	30
	2
	2
	2

	60
	3
	2
	2

	120
	5
	3
	3

	Note: Unit of interruption requirement is slot for NR and subframe for LTE.


3).  Others
Issue 1-5-3: Impacts from SRS antenna port switching enhancement in R17 FeMIMO
It is FFS in WF [1] and having two options as following:
· Option 1: 
· The interruption requirement applies only if SRS resources are allowed to be configured in the last 6 OFDM symbols in a slot. (HW)
· The interruption requirement does not apply if the SRS resources of a set in a slot are configured in non-consecutive manner.
· Option 2: No need to discuss option 1
Proposal 6: We prefer option 2, i.e. no need to discuss option 1 in current WI.

3. Conclusion
This document discussed the topic of SRS antenna port switching and presented the following proposals:
Proposal 1: We prefer option2, i.e. no requirement applies for AP/P/SP L1-RSRP/L1-SINR measurement colliding with AP SRS.
Proposal 2: We prefer option 2, i.e. generic requirement is preferred and no need to consider option 1 (considering Tx-to- Tx, or Tx-to-Rx etc.).
Proposal 3: 2 slots interruption is allowed for all cases of scenario 1 async case.
Proposal 4: it is proposed int[(1 SRS symbol length + 2*15us)/(symbol length of victim CC)]+1 symbols interruption is allowed for scenario 1 sync case.
Proposal 5: the following table can be accepted for interruption requirements for scenario 2 for both sync and async case.
	Victim CC SCS(kHz)
	Aggressor CC SCS (kHz)

	
	15
	30
	60

	15 (NR or LTE)
	2
	2
	2

	30
	2
	2
	2

	60
	3
	2
	2

	120
	5
	3
	3

	Note: Unit of interruption requirement is slot for NR and subframe for LTE.


Proposal 6: We prefer option 2, i.e. no need to discuss option 1 in current WI.

4. Reference
[1]	R4-2202600, WF on further RRM enhancement for NR and MR-DC - SRS antenna port switching, Apple
[2]	R4-2200068, Further discussion on SRS antenna port switching, CATT

Page 1

