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1. Introduction
In last RAN4 meeting, the RRM requirement for SRS antenna port switching has been discussed and the conclusions were captured in the WF[1]. However, there are couple of open issues from last meeting, and in this contribution, we continue discussing the RRM requirement for SRS antenna port switching.
2. Impact of SRS antenna port switching to other requirements
In last meeting, some agreements on impact of SRS antenna port switching to other requirements were (open issues are highlighted in yellow),
	Issue 1-2-1: Impact of SRS antenna port switching to RRM requirements in NR-SA
Agreement:
· 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 (MTK, QC, Intel): No requirement applies for aperiodic L1-RSRP/L1-SINR measurement collides with aperiodic SRS in the same OFDM symbol.
· Option 2 (Intel, CATT): No requirement applies for AP/P/SP L1-RSRP/L1-SINR measurement colliding with AP SRS.
· Option 3 (Nokia): No requirement applies for P/SP L1-RSRP/L1-SINR measurement colliding with AP SRS. 



In last meeting, there was no conclusion on prioritization when SRS resource and L1-RSRP/L1-SINR measurement are scheduled in the same OFDM symbol. However, as mentioned by other companies that, in current spec the scheduling restriction under L1-RSRP measurement already include the case when SRS transmission is involved, e.g.,

For UEs which support simultaneousRxDataSSB-DiffNumerology [14] there are no restrictions on scheduling availability due to L1-RSRP measurement based on SSB as RS for L1-RSRP measurement. For UEs which do not support simultaneousRxDataSSB-DiffNumerology [14] the following restrictions apply due to L1-RSRP measurement based on SSB configured for L1-RSRP measurement.
-	The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/CSI-RS for tracking/CSI-RS for CQI on symbols corresponding to the SSB indexes configured for L1-RSRP measurement.

During such scheduling restriction, UE is not expected to transmit SRS on symbols corresponding to the SSB indexes configured for L1-RSRP measurement. Even though the scenario of SRS antenna switching colliding with RRM measurement is a new one, the prioritization rule could be reused from R15 scheduling restriction. Thus, we could agree with: NR measurements are always prioritized including L3 measurement, RLM/BFD/CBD and L1-RSRP/L1-SINR measurement and no exception case needs to consider. 

Proposal 1: NR measurement are always prioritized including L3 measurement, RLM/BFD/CBD and L1-RSRP/L1-SINR measurement. No exception case needs to consider.
3. Interruption requirement design for SRS antenna port switching
In last meeting, some agreements on interruption requirement design were (open issues are highlighted in yellow),
	Issue 1-4-0: Interruption requirement scope:
Agreements in GTW and 2nd round:
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 1-4-2: Antenna switching time
· Option 1 (LGE): 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 (Apple, HW, Xiaomi, MTK, vivo, CATT, QC): generic requirement is preferred and no need to consider option 1.
Agreement in 2nd round: FFS




The components for SRS antenna port switching requirement was agreed as,

	· The components of interruption time of SRS antenna port switching in FR1 are
· Antenna switching time before and after SRS transmission occasion (2*15us)
· SRS transmission time of X symbols
· Requirements would be defined for two scenarios:
· Scenario 1: when X=1 SRS symbol is configured in a slot for SRS antenna port switching, the configured number of SRS symbols is used as SRS transmission time
· Scenario 2: otherwise, using X=6 SRS symbols in a slot as assumption of SRS transmission time



Based on antenna switching time before and after SRS transmission occasion plus SRS transmission time of X symbols in scenario 1 and 2, the interruption requirement could be defined as followings.
(1) Symbol-level requirement for scenario 1 sync case
The interruption requirement of SRS antenna port switching for scenario 1 sync case is as following,
	Victim CC SCS(kHz)
	Aggressor CC SCS (kHz)

	
	15 
	30
	60

	15 (NR or LTE)
	3
	2
	2

	30
	4
	3
	3

	60
	7
	5
	4

	120
	13
	9
	7


Unit of interruption requirement is symbol of victim CC
(2) Slot-level requirement for scenario 1 async case
The interruption requirement of SRS antenna port switching for scenario 1 async case is 2 slots of victim carrier’s SCS, as following,
	Victim CC SCS(kHz)
	Aggressor CC SCS (kHz)

	
	15 
	30
	60

	15 (NR or LTE)
	2
	2
	2

	30
	2
	2
	2

	60
	2
	2
	2

	120
	2
	2
	2


Unit of interruption requirement is slot for NR and subframe for LTE of victim CC.
(3) Slot-level requirement for scenario 2 (async case as baseline)
The interruption requirement of SRS antenna port switching for scenario 2 is summarized as:
	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 of victim CC.

Proposal 2: 

· The interruption requirement of SRS antenna port switching for scenario 1 sync case is as following,
	Victim CC SCS(kHz)
	Aggressor CC SCS (kHz)

	
	15 
	30
	60

	15 (NR or LTE)
	3
	2
	2

	30
	4
	3
	3

	60
	7
	5
	4

	120
	13
	9
	7


Unit of interruption requirement is symbol of victim CC
· The interruption requirement of SRS antenna port switching for scenario 1 async case is 2 slots of victim carrier’s SCS, as following,
	Victim CC SCS(kHz)
	Aggressor CC SCS (kHz)

	
	15 
	30
	60

	15 (NR or LTE)
	2
	2
	2

	30
	2
	2
	2

	60
	2
	2
	2

	120
	2
	2
	2


Unit of interruption requirement is slot for NR and subframe for LTE of victim CC.
· The interruption requirement of SRS antenna port switching for scenario 2 is summarized as:
	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 of victim CC.
4. Miscellaneous issues
In last meeting, some agreements on other miscellaneous issues were (open issues are highlighted in yellow),

	Issue 1-5-3: Impacts from SRS antenna port switching enhancement in R17 FeMIMO
· Option 1 (Nokia): 
· 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. (Apple, QC, LGE, Xiaomi, MTK, Intel, vivo, CATT)
Agreement in 2nd round: FFS.



Regarding issue 1-5-3, option 1 clarification is based on FeMIMO conclusion and assumption, but we don’t think RAN4 needs to consider R17 FeMIMO in R17 FeRRM WI discussion. However, the first bullet of SRS limitation for “last 6 OFDM symbols in a slot” is an existing assumption from R15, and therefore we are fine with this clarification.
Proposal 3: regarding issue 1-5-3, no need to discuss option 1 from R17 FeMIMO assumption. 
5. Conclusion
In this contribution we discuss the RRM requirements for SRS antenna port switching.
Proposal 1: NR measurement are always prioritized including L3 measurement, RLM/BFD/CBD and L1-RSRP/L1-SINR measurement. No exception case needs to consider.
Proposal 2: 

· The interruption requirement of SRS antenna port switching for scenario 1 sync case is as following,
	Victim CC SCS(kHz)
	Aggressor CC SCS (kHz)

	
	15 
	30
	60

	15 (NR or LTE)
	3
	2
	2

	30
	4
	3
	3

	60
	7
	5
	4

	120
	13
	9
	7


Unit of interruption requirement is symbol of victim CC
· The interruption requirement of SRS antenna port switching for scenario 1 async case is 2 slots of victim carrier’s SCS, as following,
	Victim CC SCS(kHz)
	Aggressor CC SCS (kHz)

	
	15 
	30
	60

	15 (NR or LTE)
	2
	2
	2

	30
	2
	2
	2

	60
	2
	2
	2

	120
	2
	2
	2


Unit of interruption requirement is slot for NR and subframe for LTE of victim CC.
· The interruption requirement of SRS antenna port switching for scenario 2 is summarized as:
	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 of victim CC.
Proposal 3: regarding issue 1-5-3, no need to discuss option 1 from R17 FeMIMO assumption. 
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