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1. Scope of SRS antenna switching requirement
Issue 1-1-1: whether scheduling restriction requirement would be defined in RRM for SRS antenna port switching
· Agreements:
· Do not define the scheduling restriction on symbols before and after SRS transmission for the cell with SRS antenna port switching and on SRS transmit symbols in Rel-17
· Performance degradation on these symbols can be expected
· FFS whether and how to capture this in TS 38.133

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.

2. 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 
· Agreement in 2nd round:
· For NR-SA, UE is not required to perform SRS antenna port switching when SRS resource and the NR measurement, i.e., L3 measurement and RLM/BFD/CBD, are scheduled in the same OFDM symbol.
· FFS when SRS resource and L1-RSRP/L1-SINR measurement are scheduled in the same OFDM symbol.

Issue 1-2-2: Impact of SRS antenna port switching to RRM requirements in EN-DC or NE-DC 
· Agreements in 2nd round
· For EN-DC, UE is not required to perform SRS antenna port switching when SRS resource and the NR measurement, i.e., L3 measurement and RLM/BFD/CBD, are scheduled in the same OFDM symbol in the SCG.
· For NE-DC, UE is not required to perform SRS antenna port switching when SRS resource and the NR measurement, i.e., L3 measurement and RLM/BFD/CBD, are scheduled in the same OFDM symbol in the MCG.
· FFS on L1-RSRP/L1-SINR (follow the conclusion from issue 1-2-1)

Issue 1-2-3: Impact of SRS antenna port switching to RRM requirements in NR-DC 
· Agreements in 2nd round 
· For NR-DC, UE is not required to perform SRS antenna port switching when SRS resource and the NR measurement, i.e., L3 measurement and RLM/BFD/CBD, are scheduled in the same OFDM symbol in the same CG.
· FFS on L1-RSRP/L1-SINR (follow the conclusion from issue 1-2-1)

Issue 1-2-4: Impact of SRS antenna port switching to other specific RRM requirements 
· Agreements in 2nd round 
· RAN4 to clarify that other specific RRM requirements except for the NR measurements only applies when no SRS antenna port switching occurs during those RRM activities.
· RAN4 not to define prioritizing rules of SRS antenna switching and other specific RRM requirements except for the NR measurements.
· FFS whether spec clarification/note is needed to reflect the above agreements in the corresponding requirement section.

Issue 1-2-5: Impact of SRS antenna port switching to CSF and other RS 
· FFS
· Option 1 (CATT): If it is necessary to check, RAN4 can make requirements and test for the collision cases of SRS and PUSCH/PUCCH transmission carrying HARQ-ACK/positive SR/RI/CRI/SSBRI and/or PRACH according to the rules defined in clause 6.2.1 in RAN1specification.
· Option 2 (Apple, QC, OPPO, vivo): Scheduling of SRS antenna switching should avoid collision to all reference signals including CSI-IM except DMRS and UCI containing CSF report. If collision happens, it is considered as an error case and no UE requirement is imposed.
· Option 3 (vivo): Send LS to RAN1 to check the prioritization rule for SRS antenna switching, especially for the case in CA/DC operation.
· Option 3a (Ericsson, Nokia): Prioritization between scheduling of SRS antenna switching and transmission of certain signals and channels is to be handled by RAN1. If anything is unclear, RAN4 shall send LS to RAN1 and ask for clarification.
· Option 4 (Huawei, Ericsson, Nokia, CATT): Not to define the rules to avoid collisions except what has been define in RAN1 and NR measurement.

3. Interruption requirement applicability
Issue 1-3-1: Interruption requirement applicability
Discussion in GTW (Aug 17):
· Chair: Common understanding that txSwitchImpactToRx indicates the SRS antenna port switching impact to DL only, and txSwitchWithAnotherBand indicates the SRS antenna port switching impact to UL only. No common understanding if interruptions should be limited to one direction (DL or UL) or both DL and UL. Recommend to continue discussion.
· Agreements in 2nd round 
· According to RAN2 capability definition, txSwitchImpactToRx indicates the SRS antenna port switching impact to DL only, and txSwitchWithAnotherBand indicates the SRS antenna port switching impact to UL only. If any issue is identified, this conclusion could be revisited.

Issue 1-3-2: Interruption requirement for UE with or without per-FR MG capability
· Agreements in 2nd round
· No need to differentiate the requirement for the UE with or without capability of per-FR gap for SRS antenna port switching in RAN4. 
· But the requirement applicability needs to be clarified that “for interruption caused by SRS antenna port switching, the victim CC would be based on indication of txSwitchImpactToRx or txSwitchWithAnotherBand regardless of per-FR MG capability”.

Issue 1-3-3: Would the interruption requirement differentiate between sync and async cases?
· Agreements in 2nd round 
· RAN4 to specify interruption requirement design for async case first
· FFS on whether and how to specify interruption requirement design for sync case

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.

4. 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
· Option 1 (CATT, Apple, QC, Xiaomi, CMCC, OPPO, HW, MTK, Intel): The composites of interruption requirement for SRS antenna port switching in FR1 include:
· SRS Transmission time (use 6 symbols as minimum requirement), and
· Antenna switching time before and after SRS transmission occasion (2*15us).
· Option 2 (vivo): 
· For interruption requirements, the interruption time is preferred to include power adjustment period, antenna switching time and SRS transmission time. 
· RAN4 can consider to define interruption requirements for a limited set of SRS configuration in R17.
· Option 3 (LG): The composites of interruption requirement for SRS antenna port switching in FR1 include:
· Antenna port switching time (15usec) before the first SRS transmission 
· Time from the first SRS transmission to the last SRS transmission
· Antenna port switching back time (15usec) after the last SRS transmission
· It should be excluded when the SRS resource is configured in the last symbol of a slot and the next slot is downlink
· Option 4 (Nokia, Ericsson):
· When the SRS resources of a set are not configured in a slot, the UE is allowed an uplink interruption on any of the active serving cells if simultaneous SRS and PUCCH/PUSCH transmissions are not supported by the UE, where the uplink interruption comprises at least the SRS transmission period.  
· When the SRS resources of a set are configured in a slot with consecutive SRS transmission, the UE is allowed an uplink interruption on any of the active serving cells if simultaneous SRS and PUCCH/PUSCH transmissions are not supported by the UE, where the uplink interruption comprises at least the SRS transmission periods and the guard period in-between.
· The position of the transient period needs to be clarified before defining the interruption and/or the scheduling restriction in RRM spec.
· Add one note indicating the DL may be affected due to SRS antenna switching if txSwitchImpactToRx is configured.
· Option 5 (Ericsson): The components within the interruption requirement shall include SRS transmission time for the configured number of symbols, as well as SRS antenna switching time before and after the SRS transmission.  

Issue 1-4-3: Interruption requirement proposals 
· FFS on the options in summary R4-2115395. Up to conclusions from other issues.
5. Others 
Issue 1-5-1: Network to obtain the interrupted symbol info 
· Agreements in 2nd round 
· No need to discuss this issue in R17 FeRRM WI.

Issue 1-5-2: Interruption requirement related with prioritization rule in RAN1 
· FFS
· Option 1 (MTK, Apple, OPPO, vivo): 
· For SRS antenna port switching, define the interruption requirement for the case not covered by TS 38.214, e.g., add a note “if the case has no priority rule defined in TS 38.214, UE is allowed to cause the interruption on the other CC(s)”.
· Option 2 (Nokia, Ericsson) : 
· The SRS transmission will cause UL interruption on the other carriers if simultaneous SRS and PUCCH/PUSCH transmissions are not supported by the UE.
· Option 3 (Huawei, Ericsson, CATT):
· Not to define the rules to avoid collisions except what has been define in RAN1 and NR measurement.

Issue 1-5-3: Two SRS colliding on same symbol 
· FFS
· For SRS antenna port switching (FR1 only), when two SRS resources having the same time domain behavior, i.e., both SRS resources are periodic, semi-persistent or aperiodic, are scheduled on the same OFDM symbol:
· Option1 (Apple): Two different SRS resources having the same time domain behavior to be scheduled on the same OFDM symbol are not expected.
· Option2: Up to UE implementation.
· Option3 (Nokia): This is up to RAN1 discussion.  

References
[1] R4-2115395, Email discussion summary for [100e][220] NR_RRM_enh2_1, Moderator (Apple), RAN4 #100e
