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Introduction
In RAN4 101-bis-e, the WF R4-2202600 was agreed in [1]. In this paper our views on RRM requirements impacts for SRS antenna port switching are provided.
Discussion on the applicability and impact of SRS antenna switching requirements
Impact to L1-RSRP/L1-SINR measurement requirements
In RAN4 101-bis-e, the following is discussed or agreed.
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. 

Issue 1-2-2: Impact of SRS antenna port switching to other specific RRM requirements 
Agreement in 2nd round: 
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 
Agreement in 2nd round: 
· RAN4 doesn’t define the rules to avoid collisions except what has been defined in RAN1 and NR measurement.

Based on discussion in last meeting, it seems there is different understanding on the main bullet. In our understanding, if NR measurements are prioritized over SRS, it means requirements to NR measurements are not impacted, while the SRS ant switching is not dropped in case of collision. However, it seems other companies think the ‘prioritization’ here means no requirements at both sides. Since RAN4 is allowed to define collision rules between SRS and NR measurements, we think P/SP measurement can still be prioritized over AP SRS, therefore we are OK to option 1 above, but with the revision to the main bullet that the following exception is added.
Proposal 1  Adopt option 1 with clarifications to the main bullet: 
Add clarifications that longer delay for L1-RSRP/L1-SINR measurements will be expected if the interrupted DL symbols due to SRS antenna switching colliding with the DL symbol for AP L1-RSRP or L1-SINR measurements, and no requirement is specified.
Moreover, regarding the L1-RSRP or L1-SINR measurement requirements, PUCCH needs to be accounted in the requirements, since it may carry L1 reports. Note that in SSB based L1-RSRP measurement test case, PUCCH is used for carrying the periodic L1-RSRP report. The SRS may have impact to the PUCCH, which will further impact the L1-RSRP or L1-SINR measurement requirements. The following is found in TS 38.214. 
 TS 38.214 v16.7.0
[bookmark: _Hlk498636457][bookmark: _Hlk498636712]For PUCCH and SRS on the same carrier, a UE shall not transmit SRS when semi-persistent or periodic SRS is configured in the same symbol(s) with PUCCH carrying only CSI report(s), or only L1-RSRP report(s), or only L1-SINR report(s). A UE shall not transmit SRS when semi-persistent or periodic SRS is configured or aperiodic SRS is triggered to be transmitted in the same symbol(s) with PUCCH carrying HARQ-ACK, link recovery request (as defined in clause 9.2.4 of [6, 38.213]) and/or SR. In the case that SRS is not transmitted due to overlap with PUCCH, only the SRS symbol(s) that overlap with PUCCH symbol(s) are dropped. PUCCH shall not be transmitted when aperiodic SRS is triggered to be transmitted to overlap in the same symbol with PUCCH carrying semi-persistent/periodic CSI report(s) or semi-persistent/periodic L1-RSRP report(s) only, or only L1-SINR report(s). 

For the same carrier case, the collision case handling of L1-RSRP report or L1-SINR report when AP SRS is scheduled in the same symbol is already specified in TS 38.214, and PUCCH is dropped for this case. Therefore, in our view some clarification is needed on the L1-RSRP/L1-SINR requirements on the aperiodic SRS case.
For the UL CA case, as discussed in the previous meeting, interruption of SRS antenna switching is applicable to UL CA no matter whether the collision handling case is specified in TS 38.214 or not. Therefore, not only PUCCH but also PUSCH may be impacted by SRS.
Observation 1  There are some issues on the requirements for L1-RSRP/L1-SINR measurement if there is collision between AP SRS and PUCCH in the same carrier or between SRS and PUSCH/PUCCH in UL CA, even though the DL measurements are always prioritized over the SRS transmission.
In our understanding, it would be difficult for chipset vendors to coordinate between the SRS transmission including transient periods in one carrier, and the PUSCH/PUCCH transmission in another carrier. Moreover, for CA such collision can be avoided by a better gNB. In this case, since no collision rule is specified in TS 38.133 we think it would be better clarifying the impact to the L1-RSRP/L1-SINR measurement requirements by adding some notes in the WF, while leaving the legacy specs un-changed.
Proposal 2  NR measurement are always prioritized including L3 measurement, RLM/BFD/CBD and L1-RSRP/L1-SINR measurement. Clarify in the WF to L1-RSRP/L1-SINR measurement period requirements, 
‘Note: Longer measurement period is expected if a PUCCH carrying the semi-persistent/periodic L1-RSRP or L1-SINR report is scheduled in the same symbol with aperiodic SRS in the same carrier, or if PUCCH/PUSCH carrying the L1-RSRP or L1-SINR report in one carrier is collided with SRS interruption time in another carrier’.

Discussion on interruption requirement design
In last meeting, the following are agreed.
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

Moreover, for scenario 2, the following has been discussed.
Issue 1-4-4: Interruption requirement proposals for scenario 2
Agreement in 2nd round: 
The interruption requirement of SRS antenna port switching for scenario 2 is summarized as:
Victim CC SCS(kHz)
Aggressor CC SCS (kHz)
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Unit of interruption requirement is slot for NR and subframe for LTE.
FFS on following notes:
Note 1:	For intra-band TDD synchronous case, if the slot after SRS resources for antenna port switching is a downlink slot, the corresponding downlink slot is excluded from the interruption requirements.
Note 2: 	For intra-band TDD synchronous case, if the downlink symbols and SRS resources for antenna port switching are in the same slot (i.e., special slot), the downlink symbols are excluded from the interruption requirements.

We think since async case is adopted as the basic assumption for scenario 2, we think it is straight forward to calculate the interrupted slots.
Proposal 3  The interruption requirements for scenario 2 is specified in number of slots 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



For async case in scenario 1, it is also straight forward to calculate the interrupted slots. 
Proposal 4  The interruption requirement for async case in scenario 1 is specified in number of slots as
	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



For the sync case of scenario 1, the MRTD and MTTD requirements are less than the duration of one OFDM symbol for SCS<=30kHz. 
In last meeting it was agreed to consider symbol level interruption. It is also OK to consider the average symbol length as 1/14*NR_Slot_length. Based on this, it is straight forward to calculate the interrupted symbols by adding interruption length with MRTD as
	Victim CC SCS(kHz)
	Aggressor CC SCS (kHz)

	
	15 
	30
	60

	15 (NR or LTE)
	2
	2
	2

	30
	4
	3
	3

	60
	7
	5
	4

	120
	13
	9
	7


We are not sure how to test symbol level interference. In our view the symbol level interruption can be either not tested or tested by taking upper bound to slot level. If the latter approach is considered, it is better to design proper configuration in the test case, so that the impacted slot is minimized. Based on our observation, if the last symbol in the slot on the aggressor CC is not considered for SRS transmission, then the case that SRS interruption time lands across the slot boundary of the victim CC can be eliminated if SCS<=30kHz for aggressor CC is considered. In this case, actually the number of interrupted slots to 1.
Proposal 5  The interruption requirement for sync case in scenario 1 is specified in number of symbols as
	Victim CC SCS(kHz)
	Aggressor CC SCS (kHz)

	
	15 
	30
	60

	15 (NR or LTE)
	2
	2
	2

	30
	4
	3
	3

	60
	7
	5
	4

	120
	13
	9
	7


Proposal 6  For the sync case of scenario 1, further discuss whether the case when the last symbol in the slot on the aggressor CC is not used for SRS transmission is only considered for test case design, in which the maximum number interrupted slots for SRS antenna switching is 1 for all 15kHz and 30kHz aggressor CC SCS cases.

Conclusions
Based on above analysis, we have following observations and proposals.
Proposal 1  Adopt option 1 with clarifications to the main bullet: 
Add clarifications that longer delay for L1-RSRP/L1-SINR measurements will be expected if the interrupted DL symbols due to SRS antenna switching colliding with the DL symbol for AP L1-RSRP or L1-SINR measurements, and no requirement is specified.
Observation 1  There are some issues on the requirements for L1-RSRP/L1-SINR measurement if there is collision between AP SRS and PUCCH in the same carrier or between SRS and PUSCH/PUCCH in UL CA, even though the DL measurements are always prioritized over the SRS transmission.
Proposal 2  NR measurement are always prioritized including L3 measurement, RLM/BFD/CBD and L1-RSRP/L1-SINR measurement. Clarify in the WF to L1-RSRP/L1-SINR measurement period requirements, 
‘Note: Longer measurement period is expected if a PUCCH carrying the semi-persistent/periodic L1-RSRP or L1-SINR report is scheduled in the same symbol with aperiodic SRS in the same carrier, or if PUCCH/PUSCH carrying the L1-RSRP or L1-SINR report in one carrier is collided with SRS interruption time in another carrier’.
Proposal 3  The interruption requirements for scenario 2 is specified in number of slots 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


Proposal 4  The interruption requirement for async case in scenario 1 is specified in number of slots as
	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


Proposal 5  The interruption requirement for sync case in scenario 1 is specified in number of symbols as
	Victim CC SCS(kHz)
	Aggressor CC SCS (kHz)

	
	15 
	30
	60

	15 (NR or LTE)
	2
	2
	2

	30
	4
	3
	3

	60
	7
	5
	4

	120
	13
	9
	7


Proposal 6  For the sync case of scenario 1, further discuss whether the case when the last symbol in the slot on the aggressor CC is not used for SRS transmission is only considered for test case design, in which the maximum number interrupted slots for SRS antenna switching is 1 for all 15kHz and 30kHz aggressor CC SCS cases.
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