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1. Introduction
In the RAN4#94-e meeting, there were further discussions on NR SRS carrier switching. Good progress was made. The remaining open issues are captured in way forward [1].
	· The applicability of SRS carrier switching time in LS R4-1811534 applies to both FR1 and FR2
· Interruption requirements are specified for FR2 intra-band CA in Rel-16.
· FFS interruption requirements for FR2 inter-band CA in Rel-16
· Define requirements for 200us, 500us and 900us SRS carrier switching time (agreements in the last meeting)
· FFS if following applicability should be captured in RAN4 spec
· 200us SRS carrier switching time applies to intra-band CA in both FR1 and FR2.
· 200us, 500us and 900us SRS carrier switching time apply to inter-band CA in FR1 and between FR1 and FR2.
· FFS whether to define the requirements for sync case in CA
· Interruptions due to SRS carrier switching in different frequency range
· Option 1 : Interruptions are always allowed
· Option 2 : Interruptions are allowed based on UE capability
· Allowed if UE supports per-UE measurement gap only 
· Not allowed if UE supports per-FR measurement gap
· Option 3 : Interruptions are not allowed for FR1+FR2 EN-DC



In this contribution we further provide our views on remaining open issues on RRM requirements for NR SRS carrier switching.

2. Discussion
FFS interruption requirements for FR2 inter-band CA in Rel-16
Since there was no inter-band CA for FR2 when LS R4-1811534 [2] was agreed in Rel-15, it is reasonable to assume the agreed SRS switching time values are not applicable to inter-band CA for FR2. 
The technical concern is that the SRS carrier switching time is too long for FR2. For example, the interruptions are 10 slots for 120 kHz SCS when SRS switching time is 900us. This will highly limit the use case of SRS carrier switching. In [3] it was proposed the maximum SRS carrier switching time in FR2 in 100us. 
For intra-band CA in FR2, the applicable SRS carrier switching time is 200us at maximum according to [2] and interruptions will be 4 slots for 120kHz SCS correspondingly, which is reasonable value.
Our proposal is not to define interruption requirements for FR2 inter-band CA unless there are new agreements on SRS carrier switching time for inter-band CA for FR2 to be reached in RF session.
Proposal 1. Interruption requirements are not specified for inter-band CA in FR2 in Rel-16 unless there is further agreements in RF room.


FFS if applicability of SRS switching time should be captured in RAN4 spec
It was agreed that the interruption requirements will be specified for 200us, 500us and 900us SRS carrier switching time. The requirements applies depending on the UE capability of SRS-SwitchingTimeNR indicated to network for a certain band pair. For any indicated SRS carrier switching time value no larger than 200us the interruption requirements for 200us SRS carrier switching time will apply, no matter it is intra-band or inter-band , and so on. For example if UE indicates 300us SRS carrier switching time, the interruption requirements specified based on 500us SRS carrier switching time applies. It would be fine to state in the spec that how interruption requirements apply for the UE indicated SRS carrier switching time.
Proposal 2. The applicability rule of interruption requirements is 
· Interruption requirements based on 200us SRS carrier switching time apply to SRS carrier switching time no longer than 200us
· Interruption requirements based on 500us SRS carrier switching time apply to 300us and 500us SRS carrier switching time
· Interruption requirements based on 900us SRS carrier switching time apply to 900us SRS carrier switching time only

FFS whether to define the requirements for sync case in CA
In general if single TA is used in CA it is totally sync case. Even so the interruptions could be the same as async case due to TA will cause interruptions in slot before the slot that SRS carrier switching is supposed to start. If multiple TA is used in CA then interruption would be totally the same as async case due to different TA would be applied on different CCs. To simplify the requirements it is suggested that interruption requirements are specified for async case only as it was agreed in the RAN4#93 meeting. 
Proposal 3. Not to define interruption requirements for sync case in CA. 

Interruptions due to SRS carrier switching in different frequency range
It was proposed to link interruptions due to SRS carrier switching in different frequency range to per-FR gap UE capability. If we look at the interruption requirements in clause 8.2.2 for NR SA different interruption requirements were specified for interruptions due to actions in different frequency range.
Interruptions are allowed for SCell addition/ Scell activation / measurements on deactivated SCC in different frequency range. However interruptions are not allowed for active BWP switching / SFTD measurement. In general interruptions are not allowed due to actions on different frequency range for features introduced later. For SRS carrier switching it would be reasonable not to allow interruptions on serving cell in different frequency range.
Proposal 4. For UE supporting per-FR gap, interruptions are not allowed due to SRS carrier switching in different frequency range. 

Impact on RRM requirements
[bookmark: _Hlk505675046]The preliminary analysis of impact on RRM measurement requirements are as follows.
	· No impact to NR measurement requirements relevant to measurements based on SSB/CSI-RS due to NR SRS carrier switching
· NR measurements are always prioritized
· the interruption requirement due to SRS carrier switching does not apply
· Impact of NR SRS carrier switching on requirements based on other NR uplink or downlink signals in RRM specifications is FFS
· In EN-DC and NE-DC operation, NR measurement requirements relevant to measurements on SSB/PBCH/CSI-RS may be impacted due to LTE SRS carrier switching
· Option 1: NR measurements are always prioritized
· Option 2: NR measurements are allowed to be interrupted by LTE SRS carrier switching.
· Impact of LTE SRS carrier switching on EN-DC or NE-DC requirements based on other NR uplink or downlink signals in RRM specifications is FFS
· In EN-DC and NE-DC operation, requirements relevant to E-UTRA measurements may be impacted due to NR SRS carrier switching.
· Option 1: E-UTRA measurements are always prioritized
· Option 2: E-UTRA measurements are allowed to be interrupted by NR SRS carrier switching.
· Impact of NR SRS carrier switching on other EN-DC or EN-DC requirements based on E-UTRA uplink or downlink signals in RRM specifications is FFS 



In 38.214, the UE sounding procedure between component carriers are as follows.
	If the UE is not configured for PUSCH/PUCCH transmission on carrier c1 with slot formats comprised of DL and UL symbols, and if the UE is not capable of simultaneous reception and transmission on carrier c1 and serving cell c2, the UE is not expected to be configured or indicated with SRS resource(s) such that SRS transmission on carrier c1 (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters switchingTimeUL and switchingTimeDL of srs-SwitchingTimeNR) would collide with the REs corresponding to the SS/PBCH blocks configured for the UE or the slots belonging to a control resource set indicated by MIB or SIB1 on serving cell c2.



According to the procedure, colliding of NR SRS transmission and SSB/PBCH blocks should not happen. We also agreed that NR measurements are always prioritized. Regarding the impact of NR SRS carrier switching on requirements based on other NR uplink or downlink signals in RRM specifications it would be in RAN1 scope if there was any impact. 
Proposal 5. RAN4 is not supposed to study impact due to NR/E-UTRA SRS carrier switching on other NR/E-UTRA UL/DL signals.

In EN-DC and NE-DC operation, the collision between LTE SRS carrier switching and SSB/PBCH blocks may happen since there is no restriction. Similarly the collision between NR SRS carrier switching and E-UTRA PSS/SSS transmission may happen. It is preferable the RRM measurements are prioritized when collision happens. However there was concern that coordination between LTE and NR may not be possible for some UE. In this case the RRM measurement requirements can be relaxed due to SRS carrier switching in different RATs. It is not necessary to introduce new UE capability of LTE and NR coordination.
Further there was also proposal that if SRS carrier switching and RRM measurements are in different frequency ranges RRM measurements are not impacted for per-FR gap capable UE. We think it is worth differentiating this.
Proposal 6. In EN-DC and NE-DC operation, no impact to NR measurement requirements in FR2 due to LTE SRS carrier switching for per-FR gap capable UE. Otherwise NR measurements are allowed to be interrupted by LTE SRS carrier switching
Proposal 7. In EN-DC and NE-DC operation, no impact to E-UTRA measurement requirements due to NR SRS carrier switching in FR2 for per-FR gap capable UE. Otherwise E-UTRA measurements are allowed to be interrupted by NR SRS carrier switching

3. Conclusion
In this contribution, we further provided our views on remaining issues on RRM requirements of SRS carrier switching for UE in NR SA, NR-DC, EN-DC or NE-DC operation. Based on the observations following proposals are present. 
Proposal 1. Interruption requirements are not specified for inter-band CA in FR2 in Rel-16 unless there is further agreements in RF room.
Proposal 2. The applicability rule of interruption requirements is 
· Interruption requirements based on 200us SRS carrier switching time apply to SRS carrier switching time no longer than 200us
· Interruption requirements based on 500us SRS carrier switching time apply to 300us and 500us SRS carrier switching time
· Interruption requirements based on 900us SRS carrier switching time apply to 900us SRS carrier switching time only
Proposal 3. Not to define interruption requirements for sync case in CA. 
Proposal 4. For UE supporting per-FR gap, interruptions are not allowed due to SRS carrier switching in different frequency range. 
Proposal 5. RAN4 is not supposed to study impact due to NR/E-UTRA SRS carrier switching on other NR/E-UTRA UL/DL signals.
Proposal 6. In EN-DC and NE-DC operation, no impact to NR measurement requirements in FR2 due to LTE SRS carrier switching for per-FR gap capable UE. Otherwise NR measurements are allowed to be interrupted by LTE SRS carrier switching
Proposal 7. In EN-DC and NE-DC operation, no impact to E-UTRA measurement requirements due to NR SRS carrier switching in FR2 for per-FR gap capable UE. Otherwise E-UTRA measurements are allowed to be interrupted by NR SRS carrier switching
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