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Introduction
This email discussion summary includes general (9.9.1) and SRS antenna port switching (9.9.2.1).

Topic #1: SRS antenna port switching (9.9.2.1)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2109050
	CATT
	Proposal 1: Don't define the scheduling restriction before and after SRS transmission for the cell with SRS antenna port switching.
Proposal 2: The requirement for handover, BWP switching, SCell activation/deactivation should not be impacted by SRS antenna port switching.
Proposal 3: The impact on RRM measurement requirement should also be based on txSwitchImpactToRx or txSwitchWithAnotherBand capability reported by UE, and based on the priority rule. It may have several options to be selected:
1) All RRM measurements have higher priority than SRS antenna port switching, i.e. no impact on RRM measurements.
2) NR RRM measurements have higher priority than SRS antenna port switching, no impact on NR RRM measurement, but having impact on E-UTRAN RRM measurement if it is indicated to be impacted based on the reported UE capability.
3) All RRM measurements have lower priority than SRS antenna port switching, having impact on RRM measurement if the carrier is indicated to be impacted based on the reported UE capability.
Proposal 4: It should be assumed that the SRS antenna switching interruptions should apply on both DL and UL if the band is indicated to be impacted based on the reported UE capabilities.
Proposal 5: Using same set of requirements for different SRS antenna switch patterns. 
Proposal 6: Define different interruption requirements between sync and async cases.
Proposal 7: Interruption requirement of SRS antenna port switching will not depend on per-UE or per-FR gap capability. It is not necessery for RAN4 to clarify UE reported capability.
Proposal 8: The interruption requirement is defined based on slot level. Some clarifications can be added in specification for the interruption requirement applicability.
Proposal 9: The interruption time of SRS antenna port switching in FR1 includes all guard symbols, all SRS symbols transmitted on other antenna port, and only one switching time. 
Proposal 10: The interruption requirements are proposed defined as following:
Table 1. Interruption (slot number) requirement for Synchronized network
	Victim cell SCS
	Aggressor cell SCS, number SRS symbols on other antenna port

	
	15kHz
	30kHz
	60kHz…

	
	1
	2
	4
	1
	2
	4
	1
	2
	4

	15kHz or 30kHz
	1
	1
	1
	1
	1
	1
	1
	1
	1

	60kHz
	1
	1
	2
	1
	1
	1
	1
	1
	1


Table 1. Interruption (slot number) requirement for asynchronized network
	Victim cell SCS
	Aggressor cell SCS, number SRS symbols on other antenna port

	
	15kHz
	30kHz
	60kHz…

	
	1
	2
	4
	1
	2
	4
	1
	2
	4

	15kHz or 30kHz
	2
	2
	2
	2
	2
	2
	2
	2
	2

	60kHz
	2
	2
	3
	2
	2
	2
	2
	2
	2


Proposal 11: It is proposed the draft LS in annex as start point for the LS sent to RAN1/2.

	R4-2109243
	Intel Corporation
	Proposal 1: txSwitchImpactToRx can’t differentiate intra-band contiguous CA and intra-band non-contiguous CA case, it’s FFS how to indicate txSwitchImpactToRx for intra-band case.
Proposal 2: txSwitchImpactToRx is only used to indicate whether UL switching has impact on the DL for intra-band non-contiguous CA case.
Proposal 3: It’s better that UE is not allowed to indicate any band combination cross FR1 and FR2 for txSwitchImpactToRx or txSwitchWithAnotherBand when UE is capable of per-FR gap.
Proposal 4: The interruption requirement is defined based on slot level.
Proposal  5: The interruption requirement don’t need to differentiate between sync and async cases.

	R4-2109247
	Xiaomi
	Proposal 1: The interruption requirement should be defined based on the band combination capability reported by UE, i.e., txSwitchImpactToRx or txSwitchWithAnotherBand. The FFS part could be removed.
Proposal 2: RAN4 to use same set of requirements for different SRS antenna switch patterns, as well as the SRS resource with different ‘resourceType’.
Proposal 3: RAN4 to define unified interruption requirements for synchronous and asynchronous cases.
Proposal 4: Interruption requirement of SRS antenna port switching will not depend on for per-UE or per-FR gap capability. No additional limitation needed.
Proposal 5: RAN4 to define the interruption requirement based on slot level.
Proposal 6: RAN4 not to differentiate the interruptions caused by the two IEs.
Proposal 7: Antenna switching time for switching to and switching back outside the SRS transmission symbols should be counted in the interruption time.
Proposal 8: The interruption time would be antenna switching to and switching back time (2*15us) and the SRS transmission time of 6 OFDM symbols of the aggressive CC.

	R4-2109308
	Apple
	Proposal 1: UE has scheduling restriction to not transmit PUCCH/PUSCH/SRS or not receive SSB/PDCCH/PDSCH/TRS/CSI-RS for CQI on symbols for SRS antenna port switching guard period, and on symbols for SRS transmission for antenna port switching, and on 1 data symbol before SRS transmission and 1 data symbol after SRS transmission. 
Observation: LTE SRS antenna port switching is out of scope of this R17 FeRRM WI.
Proposal 2: Impact of SRS antenna port switching to other RRM requirements is defined as:
· No impact to NR measurement requirements relevant to measurements based on SSB/CSI-RS due to NR SRS antenna switching, as NR measurements are always prioritized.
· In EN-DC and NE-DC operation,
· NR SRS antenna switching colliding with E-UTRA measurement
· Interruptions on E-UTRA measurement in the interrupted carrier group are allowed due to NR SRS antenna switching, but NOT allowed due to NR SRS antenna switching for the carriers not in the interrupted carrier group. 
· Additional delay can be expected on E-UTRA measurement in the interrupted carrier group when UE is configured to perform NR SRS antenna switching. 
· NR SRS antenna switching is allowed to be dropped when colliding with E-UTRA measurement in the interrupted carrier group.
Proposal 3: RAN4 will not discuss the antenna port switching of positioning SRS in R17 FeRRM WI. The impact of legacy SRS antenna switching on positioning related measurement can be FFS in R17 positioning enhancement WI. 
Proposal 4: txSwitchImpactToRx indicates the SRS antenna port switching impact to DL only, and txSwitchWithAnotherBand indicates the SRS antenna port switching impact to UL only.
Proposal 5: RAN4 uses same interruption requirement applies to different SRS antenna port switching patterns.
Proposal 6: Interruption requirement is based on the async case for the minimum requirement.
Proposal 7: 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 no requirement would be applied if txSwitchImpactToRx or txSwitchWithAnotherBand indicates any band combination cross FR1 and FR2 when UE is capable of per-FR MG.
Proposal 8: Interruption requirement of SRS antenna port switching shall be defined based on slot level for NR victim CC and based on subframe level for LTE victim CC respectively.
Proposal 9: The components within interruption time of SRS antenna port switching in FR1 include:
· Antenna port switching time between SRS symbols in slot (transient time)
· SRS transmission time
· Transient time before and after SRS transmission occasion.
Proposal 10: Interruption time is specified based on 2 transient period (2*15us) and 6 symbol time.
Proposal 11: the interruption requirement of SRS antenna port switching 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


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

	R4-2109520
	CMCC
	Proposal 1: no need to define further scheduling restriction before and after SRS transmission in addition to the transient period. 
Proposal 2: the interruption time includes transient period and SRS transmission time. 

	R4-2109549
	Nokia, Nokia Shanghai Bell
	Observation 1:  For the scenario in Fig.1 (a), RAN4 requirements shall be defined not considering the guard period in RAN1.
Observation #2: For the scenario in Fig.1 (b), RAN4 requirements shall be defined taking into account the guard period in-between the SRS resources.
Observation #3: For the scenario in Fig.1 (c), RAN4 requirements shall be not defined before the guard period gets clarified by RAN1.
Proposal #1: 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
Proposal #2: 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 gets clarified in RAN1 in this scenario.  
Observation #4: For the scenario in Fig.1 (a), the transient period due to SRS antenna switching may bring an interruption of up to 1 OFDM, dependent on the SCS.
Proposal #3: 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. And the uplink interruption comprises the SRS transmission period and the transient period dependent on the SCS.  
Observation #5: For the scenario in Fig.1 (b), the transient periods before the first SRS transmission and after the last SRS transmission in one slot may also be counted as interruption dependent on the SCS.
Proposal #4: 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. The uplink interruption comprises the SRS transmission periods, the guard period in-between and the transient periods dependent on the SCS.
Proposal #5: The position of the transient period needs to be clarified before defining the interruption and the scheduling restriction in RRM spec. 
Proposal #6: Add one note indicating the DL may be affected due to SRS antenna switching if txSwitchImpactToRx is configured.

	R4-2109563
	Qualcomm, Inc.
	Proposal 1: Do not specify scheduling restriction on transient period.
Proposal 2: SRS antenna switching interruptions on both DL and UL applies to the band combinations signaled in txSwitchImpactToRx or txSwitchWithAnotherBand. 
Proposal 3: No impact to NR measurement requirements relevant to measurements based on SSB/CSI-RS, including serving/neighboring cell measurement, L1-RSRP and RLM/BFD measurement, due to NR SRS antenna switching, as NR measurements are always prioritized.
Proposal 4: SRS antenna switching should avoid collision to all reference signals including CSI-IM except DMRS and UCI containing CSF report.
Proposal 5: 
In EN-DC and NE-DC operation,
· NR SRS antenna switching colliding with E-UTRA measurement
· Interruptions on E-UTRA measurement in the interrupted carrier group are allowed due to NR SRS antenna switching, but NOT allowed due to NR SRS antenna switching for the carriers not in the interrupted carrier group. 
· Additional delay can be expected on E-UTRA measurement in the interrupted carrier group when UE is configured to perform NR SRS antenna switching. 
· NR SRS antenna switching is allowed to be dropped when colliding with E-UTRA measurement in the interrupted carrier group.
In NR DC operation
· NR SRS antenna switching colliding with measurement in the other CG
· Interruptions on measurement in the other CG are allowed due to NR SRS antenna switching, but NOT allowed due to NR SRS antenna switching for the carriers not in the CG where NR SRS antenna switching is executed. 
· Additional delay can be expected on measurement in the other CG when UE is configured to perform NR SRS antenna switching. 
· NR SRS antenna switching is allowed to be dropped when colliding with measurement in the other CG.
Proposal 6: Interruption time is specified in the unit of slot.
Observation 1: If gNB can’t utilize the SRS symbol transmission time in between transient or guard periods, the SRS symbol transmission time should be counted into the interruption duration.
Proposal 7: Interruption time is composed of (1) Transient periods before and after SRS transmission (2) SRS symbol transmission (3) Guard symbols, and summed up to 2 transient period and 6 symbol time.
Proposal 8: SRS antenna switch interruption is specified as the following table for NR SA. In EN-DC, interruption on LTE carrier is the same as victim SCS = 15kHz case in NR SA.
	
	Interruption Length (slots)

	Victim SCS (kHz)
	15
	30
	60

	15
	2
	2
	2

	30
	2
	2
	2

	60
	3
	2
	2

	120
	5
	3
	3




	R4-2109632
	MediaTek inc.
	Proposal 1: The carriers being interrupted are the union of the carrier groups specified in txSwitchImpactToRx and in txSwitchWithAnotherBand that contains the SRS antenna switching carrier.
Proposal 2: Interruption requirement of SRS antenna port switching will not depend on for per-UE or per-FR gap capability. 
Proposal 3: Define the interruption requirement for SRS antenna port switching based on slot level.
Observation 1: The max number of symbols for SRS in one slot is 6, including SRS resource(s) and guard period for switching among SRS ports.
Proposal 4: The SRS antenna switching time is 15us.
Proposal 5: The SRS antenna switching interruption time should be
(A) SRS Transmission time (up to 6 symbols).
(B) 2 * 15usProposal 6: RAN4 to define one single requirement to cover the synchronous and asynchronous scenarios with or without UL TA.
Proposal 7: The SRS antenna switching interruption requirement should be specified as follows.
Table 2. Interruption length (slots) due to SRS antenna switch
	Victim cell SCS(KHz)
	Aggressor Cell SCS (KHz)

	
	15
	30
	60
	120

	15
	2
	2
	2
	2

	30
	2
	2
	2
	2

	60
	3
	2
	2
	2

	120
	5
	3
	3
	2




	R4-2109717
	LG Electronics Inc.
	· Proposal 1: The interruption time is 
· 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
· Proposal 2: Introduce different interruption length between synchronous and asynchronous depending on ‘UL(SRS antenna port switching)-UL slot’ or ‘UL(SRS antenna port switching)-DL slot’.
· Proposal 3: Symbol level based interruption should be considered when SRS antenna port switching is configured in flexible slot in synchronous case.
· Proposal 4: Interruption requirements for SRS antenna port switching are shown in Table 1.
	Victim cell SCS [kHz]
	Interruption length [slot]

	
	Aggressor cell SCS [kHz]

	
	15
	30
	60

	
	Case 1
	Case 2
	Case 1
	Case 2
	Case 1
	Case 2

	15
	2
	1
	2
	1
	2
	1

	30
	2
	1
	2
	1
	2
	1

	60
	3
	2
	2
	1
	2
	1

	Case 1: UL-UL slot configuration for synchronous case, and UL-UL or UL-DL slot configuration for asynchronous case  
Case 2: UL-DL slot configuration for synchronous case
Note 1: If SRS resource is configured in flexible symbols within a slot in synchronous case, the interruption requirements apply to uplink symbols.




	R4-2109890
	NEC
	Proposal 1: RAN4 to agree that one OFDM symbol before and after the SRS antenna port switching shall be introduced as scheduling restriction for FR1.

Proposal 2: RAN4 to agree that SRS antenna port switching interruption requirement shall include TP before SRS transmission, SRS transmission, and TP after SRS transmission.

Proposal 3: RAN4 to define interruption due to SRS antenna port switching in terms of symbols.

Proposal 4:  RAN4 to agree that option 3 of the WF to be agreed as the principle to determine the impact of SRS antenna switching on other RRM requirements. 

	R4-2110061
	OPPO
	Proposal 1: At least no impact to SSB/CSI-RS based NR measurements due to NR SRS antenna switching, as NR measurements are always prioritized.
Proposal 2: The impact of SRS antenna switching on positioning related measurement will not be discussed in this Rel-17 FeRRM.
Proposal 3: Define one same set of RRM requirements for different SRS antenna switch patterns.
Proposal 4: Define one single interruption requirement to cover the synchronous and asynchronous scenarios with or without UL TA.
Proposal 5: No need to differentiate the requirement for the UE with or without capability of per-FR gap for SRS antenna port switching in RAN4.
Proposal 6: UE does not expect SRS antenna port switch cross FR1 and FR2 if UE is capable of per-FR MG.
Proposal 7: RAN4 considers antenna switching time, SRS transmission time together with transient periods for interruption time of SRS antenna port switching.
· SRS antenna port switching time (transient time)
· SRS transmission time 
· Transient time before and after SRS transmission occasion

	R4-2110343
	Huawei, HiSilicon
	Observation 1: Switching time is needed before and after the SRS transmission on the cell with SRS antenna port switching.
Observation 2: The SRS antenna switching time is 15 us.
Proposal 1: The scheduling restriction shall be defined before and after SRS transmission considering the 15 us SRS antenna switching time.
Proposal 2: Follow the same principle in SRS carrier switching that:
No impact to NR measurement requirements relevant to measurements based on SSB/CSI-RS due to NR SRS carrier switching.
Interruptions on E-UTRA measurement in the interrupted carrier group are allowed due to NR SRS antenna switching.
Proposal 3: No need to consider impact to timing requirements for SRS antenna switching.  
Observation 3: The interruption on DL and UL of impacted band/CC could be indicated by txSwitchImpactToRx and txSwitchWithAnotherBand respectively.
Proposal 4: One single requirement to cover the synchronous and asynchronous scenarios with or without UL TA.
Proposal 5: Interruption requirement of SRS antenna port switching will not depend on for per-UE or per-FR gap capability
Proposal 6:  The components within interruption time include SRS transmission time and SRS antenna switching time before and after SRS transmission.
Proposal 7
7a: Define interruption requirements on symbol level.
7b: Define interruption requirements on slot level.

	R4-2110976
	Ericsson
	Proposal 1: 	Scheduling restrictions can be introduced for the case where there is no gap between PUSCH and SRS.
Proposal 2: Further look into performance impact on timing-based measurements from SRS antenna port switching, and if needed, identify how to mitigate performance degradation.
Proposal 3: Discuss the impact of SRS antenna switching on positioning related measurement in this Rel-17 FeRRM work item.
Proposal 4: Same set of interruption requirements shall apply regardless of the SRS antenna switching pattern. 
Proposal 5: 	Different interruption requirements shall apply for synchronous and asynchronous cases. 
Proposal 6: 	Interruption requirement of SRS antenna port switching shall not depend on for per-UE or per-FR gap capability. 
Proposal 7: Interruption requirements for SRS antenna port switching shall be defined in OFDM symbol granularity. 
Proposal 8: 	The interruption time for SRS antenna port switching comprises at least antenna switching time and SRS transmission time.

	R4-2111264
	vivo
	Observation 1  RAN1 spec has only specified gaps between SRSs, while the transient period in RAN4 RF spec covers the case of potential separation between SRS and PUSCH/PUCCH.
Observation 2  The transient period specified in RF spec is only a window for EVM relaxation, and it is up to network whether to schedule the symbol(s) before and after SRS transmission when the antenna port is switched.
Observation 3  Similar to what was discussed for transient periods in RF session in R16, 15us transient period for SRS antenna switching can be a loose requirement for some higher capability UE.
Proposal 1  Specify scheduling restriction before and after SRS transmission, when the antenna port is switched, for the cell with SRS antenna port switching in R17 for FR1.
Proposal 2  For scheduling restriction before and after SRS transmission, when antenna port is switched, RAN4 should consider to specify UE capability to differentiate the needed minimal scheduling restriction, similar to the transient period capability defined in R16.
Proposal 3  Do not consider impact to timing measurements in R17 SRS antenna port switching in R17 FeRRM WI.
Proposal 4  Send LS to RAN1 to check the prioritization rule for SRS antenna switching, especially for the case in CA/DC operation.
Proposal 5  Define dropping rules for NR SRS antenna switching, at least for the case it collides with other NR RRM measurements. In this case the interruption requirements does not apply.
Proposal 6  Define interruption requirements for the case NR SRS antenna switching collides with other E-UTRA RRM measurements. Whether add note to E-UTRA requirements or specify additional delay can be FFS.
Proposal 7  No further discussion on LTE SRS antenna switching.
Proposal 8  If UE indicates that in the corresponding band the Rx or Tx is impacted by antenna port switching, then only the corresponding Rx or Tx in that band is allowed to be interrupted when UE is configured to switch SRS antenna port.
Proposal 9  Do not refer antenna switching patterns in the spec when defining SRS antenna switching interruption requirements. However, define how to calculate the number of interrupted symbols for various cases in the spec and further specify interruption requirements based on the number of interrupted symbols.
Proposal 10  The interruption requirement is preferred to be defined based on slot level.
Proposal 11  The interruption requirement is preferred to be defined without differentiating sync and async case, at least in R17.
Proposal 12  For interruption requirements, the interruption time is preferred to include power adjustment period, antenna switching time and SRS transmission time.
Proposal 13  RAN4 should firstly study whether and how network can obtain the interrupted symbol information, when SRS antenna port switching is performed in another band.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: Scope of SRS antenna switching requirement
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 1-1-1: whether scheduling restriction requirement would be defined in RRM for SRS antenna port switching
· Proposals
· Option 1 (CATT, CMCC, QC): Don't define the scheduling restriction before and after SRS transmission for the cell with SRS antenna port switching.
· Option 2 (Ericsson): Yes
· [bookmark: OLE_LINK24][bookmark: OLE_LINK25]Option 2a (Apple, OPPO (for further investigation)): UE has scheduling restriction to not transmit PUCCH/PUSCH/SRS or not receive SSB/PDCCH/PDSCH/TRS/CSI-RS for CQI on symbols for SRS antenna port switching guard period, and on symbols for SRS transmission for antenna port switching, and on 1 data symbol before SRS transmission and 1 data symbol after SRS transmission. 
· Option 2b (NEC, HW, Intel, vivo): RAN4 to agree that one OFDM symbol before and after the SRS antenna port switching shall be introduced as scheduling restriction for FR1.
· Option 2c (HW, MTK, Xiaomi, NEC, Intel, vivo): The scheduling restriction shall be defined before and after SRS transmission considering the 15 us SRS antenna switching time.
· Option 2d (Ericsson): Scheduling restrictions can be introduced for the case where there is no gap between PUSCH and SRS.
· Option 3 (Nokia): The position of the transient period needs to be clarified before defining the interruption and the scheduling restriction in RRM spec.
· Recommended WF
· TBA.
· 1st round Comment collection:
	Company
	Comments

	CATT
	Support option 1. 
Like the other 10us transient period, network also knows the location, but how to schedule the symbols in the transient period is up to NW implementation and there is no scheduling restriction needed. 
Also since we will define the interruption requirements, it means the schedule in this period is allowed. Either scheduling restriction or interruption requirement, only one is needed. 

	MediaTek
	Support option 2c. Considering the requirement in RF session as follows, our thinking is that the port between SRS transmission and other uplink channel (e.g. PUSCH, PUCCH) may be same or different. Thus, the worst case 15 us should be considered.
[image: ]

	Apple
	We think the scheduling restriction is needed for the aggressor CC on which SRS antenna port switching is performed, since interruption is applied to the other victim serving CCs. By using the scheduling restriction on the aggressor CC, the symbols outside scheduling restriction duration can still be used for data/control channels.
Furthermore, we think the symbols inside SRS transmission occasion (up to 6 symbols) shall be considered as scheduling restriction as well since guard period and SRS symbol (transient period may be contained in SRS symbol and SRS antenna port during ‘antennaSwitching’ may not be used for PUSCH/PUCCH) cannot be used normally for data/control channel.

	QC
	Our understanding is that the transient period in RF and the time mask already implies that NW can not schedule PUSCH/PUCCH during 2 transient period + up to 6 symbols time during SRS transmission. We currently prefer not to repeat the same requirement in RRM. However, if there is precedence of capturing transient period and time mask as scheduling restriction in RRM for clarification, or companies believe capturing this in RRM is necessary, we are open to discuss.

	LG
	The time mask in RF specification is for testing UE power corresponding uplink signal considering transient period. So, we need to clarify whether the network consider the transient period for scheduling or not. If the transient period is not considered for uplink scheduling, the scheduling restriction might be needed.

	Xiaomi
	Prefer to define the scheduling restriction. We share the similar view as apple that the scheduling restriction is for the aggressor CC while the interruption requirements is for the victim CC. 
At current stage, we prefer Option 2c to define the scheduling restriction before and after SRS transmission considering 15 us SRS antenna switching time. For the symbols inside SRS transmission occasion, we think there may be no need to restrict since RAN1 has defined the minimum guard period.

	OPPO
	We are open to discuss the scheduling restriction in RRM, since in our understanding the transient period in RF may not indicate no scheduling, which can depend on network configuration.
The position and length of transient period should be considered, if RRM agreed to introduce such requirements. We can further investigate the components in option 2a, e.g., 
· SRS antenna port switching guard period, and 
· on symbols for SRS transmission for antenna port switching, and 
· on 1 data symbol before SRS transmission and 1 data symbol after SRS transmission.

	Huawei
	We are fine with option 2b/2c. If the cases is only for FR1, one data symbol is also fine (option 2b). For option 2a, the scheduling restriction on guard period and data symbol before and after SRS transmission are similar with option 2b/2c. But for the scheduling restriction on SRS transmission symbol, we think RAN1 has defined such cases when transmission of SRS are overlapped with other transmission/RS on the same carrier, so do we still need to define such scheduling restrictions? 

	CMCC
	No need to define further scheduling restriction before and after SRS transmission in addition to the transient period. The transient period due to SRS antenna switching includes the transient period between PUSCH/PUCCH and SRS. In our understanding, there is no data transmission/reception during transient period, which can be considered as scheduling restriction. 

	NEC
	For FR1 both option 2b and 2c are same. We are fine with either of them.
Regarding option 2a, similar question as Huawei. DO we need to define them in RAN4 as RAN1 covers it already?

	Ericsson
	We are open to discuss any of the alternatives under Option 2. However, we would like to avoid adding further UE capability proposed as part of Option 2e. 

	Intel
	Support option 2b or 2c. Scheduling restriction needs to be introduced before and after SRS transmission. Currently, SRS antenna port switching only consider FR1 case, 10~15us transient period is smaller than 1 symbol.  Then we think that scheduling restriction for 1 symbol before SRS transmission and 1 symbol after SRS transmission are fine as well.

	vivo
	We are fine to 2b/2c, and it is fine to remove UE capability bullet of option 2e.
To CMCC, as discussed in RF session in R16, transient period was enhanced to 2us or 4us for some capable UEs, in case the antenna is not switched. The motivation is to avoid scheduling restriction at least for some types of transient period. Moreover, as the EVM requirements are relaxed only for the window of transient period, it is not straight forward whether the symbol that impacted by transient period has to restricted from scheduling. If it is scheduled, since only EVM requirement is relaxed, it is still up to UE implementation whether to strive achieve better EVM in the window, which may cause troubles. Therefore, we think explicitly defining scheduling restriction is needed. 
For whether the symbol(s) carrying SRS transmission need to be restricted from scheduling, we agree with Huawei’s view. It already specified in RAN1.

	Nokia
	We think it is too early to reach conclusion on this issue before aligning on the UE behavior at SRS switching, so we support Option 3.  
We understood scheduling restriction is applied only to aggressor cell where SRS switching occurs. If the SRS switching prohibits the transmission/reception in both aggressor and victim cells, this shall be defined as interruption. With this clarification, here are our views on scheduling restriction on respective time periods:
· SRS transmission period: no scheduling restriction is needed. In TS 38.214, the priority handling between SRS Tx and other signaling e.g. PUSCH/PUCCH/ and RSs is clearly defined. This means there is no scheduling restriction during SRS transmission. 
· Guard period: no scheduling restriction is needed. According to TS 38.214, it says “the UE shall use the same priority rules as defined above during the guard period as if SRS was configured.”. So same principle as for SRS transmission shall apply. 
Transient period before and after SRS transmission: We understood the UE would not be scheduled during transient period, but it is not clear if the 10-15us would lead to 1 symbol interruption/scheduling restriction. Also the transient periods may not necessarily locate on the symbols adjacent to SRS resource, the exact location and the impact needs to be discussed. 



Issue 1-1-2: RAN4 requirement scope with different SRS resource configuration
· Proposals
· Option 1 (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 redsources of a set are transmitted in the same slot with non-consecutive SRS transmission, before the guard period gets clarified in RAN1 in this scenario.  
· Recommended WF
· Continue the discussion in 2nd round. Two companies supported option 1 but other companies had different views, and 3 companies suggested to wait conclusions from issue 1-4-1. Conclusions would be captured in the WF.
· Moderator recommendation: wait conclusion from issue 1-4-1.
· 1st round Comment collection:
	Company
	Comments

	CATT
	The requirements in RAN4 are defined for the SRS antenna port switching in the same slot and the SRS resources are consecutive. Do not define requirement for non-consecutive SRS transmission and the SRS resources transmitted in different slots. 

	MediaTek
	Wait for the conclusion in Issue 1-4-1. If RAN4 agreed that the slot level is considered to define interruption requirement for SRS antenna port switching, then we do not need to discuss this issue. 

	Apple
	We think a unified requirement shall be defined for all the cases and this requirement is based on the worst case, e.g. 6 symbols are assumed for ‘SRS transmission occasion + guard period’ regardless consecutive or non-consecutive SRS configuration inside this 6 symbols.

	QC
	RAN4 can define per slot SRS antenna switch interruption, and treat SRS resources transmitted in different slots separately, each as one individual slot and the per slot SRS antenna switch interruption applies.

	LG
	We think the interruption requirements should be covered all scenarios, and wait the conclusion of Issue 1-4-1 and 1-4-2.

	Xiaomi
	In our view, RAN4 should define the interruption based on the slot where the switching SRS resource(s) occur. For the inter-slot SRS resource(s) case, multiple interruptions could be defined respectively.

	OPPO
	Pending on issue 1-4-1. If interruption is based on slot level, then no need to discuss the case SRS transmitted in the same slot with non-consecutive SRS transmission.

	Huawei
	The most feasible way to define the SRS AS interruption/scheduling restriction (if needed) is based on time duration of the last 6 symbols + 2 SRS switching time. Then there is no need to consider whether the SRS resource are in the same slot or not and the non-consecutive SRS within the same slot.

	NEC
	We share similar view as QC. We can define interruption requirements per slot.

	Ericsson
	We are fine with Option 1, i.e., to start with defining requirements for the scenarios where guard period, if any, is well-defined, and wait with the requirements for which clarification from RAN1 is needed until such clarification has been received.

	vivo
	For the gap between SRS transmission, it is based on previous RAN4 LS that 15us antenna switching time is considered. What would need RAN1 to clarify? As agreed in last RAN4 meeting, this switching time should be before and after the symbols for SRS transmission. 

	Nokia
	Support Option 1.
In our view, we should work on the scenario where the UE behavior is clearly defined. With non-consecutive SRS transmission, there is no restriction to scheduling on the OFDM symbols inbetween according to RAN1 spec. It would be unfair to assume the worse case before RAN1 have this clarified. And for per-slot or per-symbol interruption, we don’t see the reason to extend to slot level if only several OFDM symbols are interrupted.  



Issue 1-1-3: RAN4 requirement scope with LTE SRS antenna port switching
· Proposals
· Option 1 (Apple, vivo): 
· LTE SRS antenna port switching is out of scope of this R17 FeRRM WI, and no need to discuss.  
· Recommended WF
· Agreement: LTE SRS antenna port switching is out of scope of this R17 FeRRM WI, and no need to discuss.  
· 1st round Comment collection:
	Company
	Comments

	CATT
	Support option 1. 

	MediaTek
	Support option 1.

	Apple
	Support option 1 and recommended WF

	QC
	Support option 1.

	LG
	Support option 1

	Xiaomi
	Support option 1.

	OPPO
	Support option 1.

	Huawei
	Support option 1.

	NEC
	OK with option 1

	Ericsson
	Agree with Option 1. The justification in the WID states the following and hence focuses on NR system:
· SRS antenna port switching
· In NR system the SRS antenna port switching is supported in the RAN1 and RAN2 specs, and the capability is defined in TS38.306. However, the SRS antenna port switching requirement is missing in RAN4 RRM.

	Intel
	Support option 1. 

	vivo
	Support option 1.

	Nokia
	Support Option 1.




Sub-topic 1-2: Impact of SRS antenna port switching to other requirements
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 1-2-1: Impact of SRS antenna port switching to RRM requirements in NR-SA 
· Proposals
· Option 1 (Apple, QC, CATT, NEC, OPPO, HW, vivo, MTK, LG, Xiaomi, Ericsson, Intel): No impact to NR measurement requirements relevant to measurements based on SSB/CSI-RS due to NR SRS antenna switching, as NR measurements are always prioritized.
· The above-mentioned NR measurement requirements in option 1:
· Option 1a: NR measurement requirements including serving/neighboring cell L3 measurement, L1-RSRP/L1-SINR and RLM/BFD/CBD measurement
· Option 1b (Nokia): NR measurement requirements including serving/neighboring cell L3 measurement.
· Recommended WF
· All companies agree on option 1 but have different understanding on option 1a and option 1b. Continue discussion on option 1a and 1b. Conclusion would be captured in WF.
· 1st round Comment collection:
	Company
	Comments

	CATT
	Support option 1. The SRS antenna port switching will be dropped when colliding with NR measurements. 

	MediaTek
	Support option 1. In our understanding, the SRS antenna port switching can follow the similar rule as SRS carrier switching, i.e., NR measurement requirement should not have impact due to NR SRS antenna switching.
Reference: the agreement for SRS carrier switching in RAN4 #94-e
	· 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




	Apple
	Support Option 1. It’s similar assumption as SRS carrier switching in R16.

	QC
	Support option 1, but we propose to add the following clarification: “NR measurement requirements including serving/neighboring cell measurement, L1-RSRP and RLM/BFD measurement”

	LG
	Support option 1.

	Xiaomi
	Support option 1.

	OPPO
	Support Option 1.

	Huawei
	Support option 1

	NEC
	Support option 1

	Ericsson
	Agree with Option 1.

	Intel
	Support option 1. 

	vivo
	Fine with option 1. The dropping rule or applicability of interruption can be further discussed.

	Nokia
	We are fine with Option 1 in principle, but would like to clarify it is “SSB/CSIRS based L3 measurement”. For the priority handling between SRS transmission and L1-RSRP, it is defined in TS 38.214, where measurement is not always prioritized. 



Issue 1-2-2: Impact of SRS antenna port switching to RRM requirements in EN-DC or NE-DC 
· Proposals
· Option 1 (Apple, QC, CATT(first two sub-bullets), NEC, HW, LG, Xiaomi, OPPO, Ericsson, Intel, vivo): In EN-DC and NE-DC operation,
· NR SRS antenna switching colliding with E-UTRA measurement
· Interruptions on E-UTRA measurement in the interrupted carrier group are allowed due to NR SRS antenna switching, but NOT allowed due to NR SRS antenna switching for the carriers not in the interrupted carrier group. 
· Additional delay can be expected on E-UTRA measurement in the interrupted carrier group when UE is configured to perform NR SRS antenna switching. 
· NR SRS antenna switching is allowed to be dropped when colliding with E-UTRA measurement in the interrupted carrier group.
· Option 2 (Nokia): Add one note indicating the DL may be affected due to SRS antenna switching if txSwitchImpactToRx is configured.
· Recommended WF
· Continue the discussion on the above option 1 and option 2. Conclusion would be captured in WF.
· 1st round Comment collection:
	Company
	Comments

	CATT
	Support the first and second bullet in option 1. The third bullet ‘NR SRS antenna switching is allowed to be dropped when colliding with E-UTRA measurement in the interrupted carrier group’ is conflicted with the other two bullets.

	MediaTek
	More discussion is needed. Our concern is what is the definition“carrier group” in option 1?

	Apple
	Support option 1. To MTK, the carrier group here means the carrier/band indicated in txSwitchImpactToRx or txSwitchWithAnotherBand.

	QC
	Support option 1. To CATT, the three bullets together imply that UE can drop E-UTRA measurement or NR SRS antenna switching based on its implementation choice. These bullets list the options available for UE, not conflicts. Note that these bullets are adapted from SRS carrier switching agreements.

	LG
	Support option 1

	Xiaomi
	Support option 1.

	OPPO
	Support option 1.

	Huawei
	Support option 1.

	NEC
	Support option 1

	Ericsson
	We are fine with Option 1.

	Intel
	Support option 1.

	vivo
	Fine with option 1. The dropping rule or applicability of interruption can be further discussed.

	Nokia
	Could proponent companies clarify what is “interrupted carrier group”? We understood the UE is not able to indicate which LTE DL is impacted due to SRS switching, hence seems sufficient to indicate additional delay can be expected etc.



Issue 1-2-3: Impact of SRS antenna port switching to RRM requirements in NR-DC 
· Proposals
· Option 1 (Apple, CATT, NEC, HW, vivo, QC, LG, Xiaomi, OPPO, Ericsson, vivo): No impact to NR measurement requirements relevant to measurements based on SSB/CSI-RS due to NR SRS antenna switching, as NR measurements are always prioritized 
· Option 2 (Nokia): Add one note indicating the DL may be affected due to SRS antenna switching if txSwitchImpactToRx is configured.
· Recommended WF
· Continue discussion in 2nd round. Majority (11) companies support option 1. Conclusion would be captured in WF.
· 1st round Comment collection:
	Company
	Comments

	CATT
	Support option 1. We prefer to not differentiate the CG. And for option 2, the third bullet is conflicted with the other two bullets. 

	MediaTek
	More discussion is needed.
Our understanding is that in the same cell group NR measurement should be prioritized over NR SRS transmission. But in different cell group due to no cross-cell group coordination interruption to NR measurement should be allowed.

	Apple
	Support option 1. Do not understand why NR-DC shall be handled differently in option 2, compared with NR-SA case.

	QC
	After reviewing other companies opinion, we can support option 1 and drop option 2 is fine for us.

	LG
	Support option 1

	Xiaomi
	Support option 1.

	OPPO
	Support option 1.

	NEC
	Support option 1

	Ericsson
	We are fine with Option 1.

	vivo
	Fine with option 1. The dropping rule or applicability of interruption can be further discussed.

	Nokia
	In NR-DC, we wonder if the SRS switching in one CG would interrupt the DL in the other CG? This is different from SRS carrier based switching as the potential DL impact due to SRS switching is indicated by UE capability.  



[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Issue 1-2-4: Impact of SRS antenna port switching to other specific RRM requirements 
· Proposals
· Option 1 (CATT, Apple/OPPO(NR based), Ericsson(in same CG)): The requirement for handover, BWP switching, SCell activation/deactivation should not be impacted by SRS antenna port switching.
· Recommended WF
· Continue discussion in 2nd round. Companies have questions for clarification in 1st round and please proponents of option 1 clarify in 2nd round. Conclusion would be captured in WF.
· 1st round Comment collection:
	Company
	Comments

	CATT
	Support option 1. 

	MediaTek
	Disagree with Option 1. 
In our understanding, it should be up to UE implementation. RAN4 does not need to define all the requirements when SRS antenna port switching collides with other procedures.

	Apple
	We are fine with option 1, and we assume the Scell activation here means NR Scell activation 

	QC
	Our understanding of option 1 is following SRS carrier switching, SRS antenna switching is not colliding with handover, BWP switching, Scell activation/deactivation. In this case, we can support option 1. Could CATT clarify?

	LG
	we think the requirements for handover, BWP switching, Scell activation/deactivation are not impacted due to SRS antenna port switching. For clarification, if option 1 is agreed, is there anything added to the specification?

	Xiaomi
	share the view with LG.

	OPPO
	Option 1 is fine  if it aims at NR requirements.

	Huawei
	We think there is no need to combine different procedures together. It will be complicated when we combine more and more procedures together to define whether a particular action could be performed or not. It is also not very clear what the impact will be.

	NEC
	Similar question as LG. Do we need to add anything to Spec? Our understanding is NO.

	Ericsson
	Agree with Option 1 for scenarios where SRS antenna port switching and any of the listed procedures are for cells in the same cell group.

	vivo
	Our understanding to option 1 is that no spec impact on the listed requirements. These requirements are normally not considered in the applicability rule for interruptions. If so, we can agree with option 1.

	Nokia
	We share the view with Mediatek. For SRS carrier based switching, we didn’t define the requirements for all these combination cases, did we? 



Issue 1-2-5: Impact of SRS antenna port switching to timing requirements 
· Proposals
· Option 1 (HW, CATT, Apple, QC, Xiaomi, OPPO, vivo, Nokia): No need to consider impact to timing requirements for SRS antenna switching.
· Option 2 (Ericsson, NEC): Further look into performance impact on timing-based measurements from SRS antenna port switching, and if needed, identify how to mitigate performance degradation.
· Option 3 (vivo, Apple, QC, Xiaomi, OPPO, Ericsson, vivo): Do not consider impact to timing measurements in R17 SRS antenna port switching in R17 FeRRM WI.
· New option 4: No need to consider impact to timing requirements (non-positioning related) for SRS antenna switching.
· Recommended WF
· Continue discussion in 2nd round. Please companies check if option 4 is agreeable or not. The positioning related measurement requirement could be discussed in issue 1-2-6. Conclusion would be captured in WF.
· 1st round Comment collection:
	Company
	Comments

	CATT
	Support option 1. 

	Apple
	Fine with option 1 and option 3.

	QC
	Fine with option 1 and 3.

	Xiaomi
	support Option1 and Option 3.

	OPPO
	Option 1 and 3 are fine.

	Huawei
	Support Option 1. To be more clear, for timing requirements (non-positioning related), we believe the timing alignment among antenna ports is negligible.

	NEC
	We are fine with option 2. 

	Ericsson
	After reviewing the WID for Rel-17 Positioning enhancement, we think that impact on timing measurements shall be discussed in that work item.

RP-210903:
· Discuss and specify new as well as the impact on the existing RAN4 requirements for positioning and other RRM measurements and corresponding procedures [RAN4]
Hence we are fine with Option 3.

	vivo
	Fine with option 1 and 3.

	Nokia
	We support Option 1. If we conclude with Option 1 in Issue 1-2-1, the RRM measurement will not be impacted due to SRS antenna switching. There seems no need to study the timing issues here. 



Issue 1-2-6: Impact of SRS antenna port switching to positioning related requirements 
· Proposals
· Option 1 (Apple, OPPO, HW, Ericsson, vivo): RAN4 will not discuss the antenna port switching of positioning SRS in R17 FeRRM WI. The impact of legacy SRS antenna switching on positioning related measurement can be FFS in R17 positioning enhancement WI.
· Option 2 (OPPO, CATT, Apple, Xiaomi, HW, Ericsson, vivo, Nokia): The impact of SRS antenna switching on positioning related measurement will not be discussed in this Rel-17 FeRRM.
· Option 3 (Ericsson): Discuss the impact of SRS antenna switching on positioning related measurement in this Rel-17 FeRRM work item.
· Recommended WF
· Tentative agreement: The impact of SRS antenna switching on positioning related measurement will not be discussed in this Rel-17 FeRRM.
· Please QC confirm if this tentative agreement is OK or not. Conclusion would be captured in WF 
· 1st round Comment collection:
	Company
	Comments

	CATT
	Support option 2. 

	Apple
	Option 1 is a compromised proposal from last meeting. But we can also agree on option 2.

	QC
	Based on our understanding, PRS is in gap, and no antenna switching needed for positioning SRS. Therefore, we don’t understand how SRS antenna switching has any specification impact from SRS antenna switching perspective.

	Xiaomi
	Support Option2.

	OPPO
	Option 1 and 2 are fine.

	Huawei
	Prefer Option 1/2. We believe the impact on positioning measurement is more relevant to the positioning topic (e.g. TEG in Rel-17). But we can’t not make the decision in FeRRM that this issue will be certainly discussed in another WI or not.

	Ericsson
	After reviewing the WID for Rel-17 Positioning enhancement, we think that impact on timing measurements shall be discussed in that work item.

RP-210903:
· Discuss and specify new as well as the impact on the existing RAN4 requirements for positioning and other RRM measurements and corresponding procedures [RAN4]
Hence we are fine with Options 1 and 2.

	vivo
	Fine with option 1 and 2.

	Nokia
	Support Option 2.
This seems not in the scope of this WI. If this will be discussed in Rel17 positioning WI may not be up to the discussion in this WI either. 



Issue 1-2-7: Impact of SRS antenna port switching to CSF and other RS 
· Proposals
· Option 1 (QC, Apple, OPPO): 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 2 (vivo) Scheduling of SRS antenna switching should avoid collision to the following:
· PUSCH/PUCCH transmission with priority index 1 or DL pre-emption transmission
· PUSCH/PUCCH transmission carrying HARQ-ACK/positive SR/RI/CRI/SSBRI and/or PRACH
· PUSCH transmission carrying aperiodic CSI (if periodic/semi-persistent SRS resources are configured)
· Recommended WF
· Continue discussion in 2nd round on whether this clarification is needed or not in RAN4 spec, and whether to further capture them in RAN1 spec or ask RAN1’s opinion via LS.  Conclusion would be captured in WF.
· 1st round Comment collection:
	Company
	Comments

	CATT
	The collision with UCI should be also avoided. And this should be up to NW implementation and no need to define requirements. 

	MediaTek
	More discussion is needed. 
Option 1 is a limitation to the network not the UE requirement.

	Apple
	Fine with option 1. But we are wondering whether this shall be captured in RRM spec or somewhere else.

	QC
	We agree with MediaTek’s comment, hence revised the proposal in the following:
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.
We are open to discuss how to capture this, capturing in WF is good for us.

	OPPO
	The revised proposal from QC is fine to us. 

	Huawei
	We prefer not have such restrictions in RAN4 spec. 

	Ericsson
	This would be up to network configuration. We can further discuss priority rules to be applied on UE side, if needed.

	Intel
	Generally fine with the revised proposal. How to capture this can be further discussed.

	vivo
	This is the same issue as 1-5-1. Not sure whether only these cases need to be considered. Prefer to send LS to RAN1.

	Nokia
	The priority handling between SRS transmission and other RSs are defined in RAN1. We should follow the RAN1 spec. 





Sub-topic 1-3: Interruption requirement applicability
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-3-1: Interruption requirement applicability
· Proposals
· Option 1 (CATT, QC, MTK, Apple, LG, Intel,): SRS antenna switching interruptions on both DL and UL applies to the band combinations signaled in txSwitchImpactToRx or txSwitchWithAnotherBand.
· Option 2 (HW, vivo, Xiaomi, Nokia): txSwitchImpactToRx indicates the SRS antenna port switching impact to DL only, and txSwitchWithAnotherBand indicates the SRS antenna port switching impact to UL only.
· Recommended WF
·  Continue discussion in 2nd round on option 1 and 2. Conclusion would be captured in WF.
· 1st round Comment collection:
	Company
	Comments

	CATT
	Support option 1. From the definition in 38.306. txSwitchImpactToRx indicates the impact on DL and  txSwitchWithAnotherBand indicates the impact on UL. But we think generally the transmitter and receiver antenna are the same, so DL and UL should be both impacted. 

	MediaTek
	Support option 1. Because, in our understanding, from test case perspective, the ACK/NACK will be failed as long as one of UL or DL is impacted by SRS antenna port switching.

	Apple
	Can compromise to option 1.

	QC
	Support option 1. Note that in RAN4 tests, interruption length is determined by missing ACK/NACK feedback with continuous DL grant. Regardless of interruption on DL or UL, missing ACK/NACK is detected by TE. Therefore, both DL and UL interruptions are counted in RAN4 current test mechanism.

	LG 
	Support option 1

	Xiaomi
	Sorry for the unclear proposal in our paper. We support Option2 for this issue. 
We think the two IEs have been clearly defined in TS 38.306 and prefer to follow the same principle in RAN4.

	Huawei
	Support option 2, which is aligned with the definition of these two indications. If there will be interruptions on both DL and UL for a certain band, UE should indicate it in both txSwitchImpactToRx and txSwitchWithAnotherBand.

	Ericsson
	Needs further discussion and also in the context of Issue 1-3-5.

	Intel 
	Support option 1. Considering that interruption length will consider the ACK/NACK feedback from UL.

	vivo
	Support option 2. The case of SRS AS is slightly different from other interruptions defined in 38.133 in our understanding. How to test is another issue.

	Nokia
	Support Option 2 in principle. As the potential interrupted carriers are indicated in UE capability separately, we need define the requirements for DL and UL respectively. 



Issue 1-3-2: Interruption requirement for UE with or without per-FR MG capability
· Proposals
· Option 1 (CATT, Xiaomi, MTK, HW, Ericsson, vivo, Nokia): Interruption requirement of SRS antenna port switching will not depend on per-UE or per-FR gap capability. It is not necessary for RAN4 to clarify UE reported capability.
· Option 2 (Intel, Apple, OPPO): 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 it’s not expected that txSwitchImpactToRx or txSwitchWithAnotherBand indicates any band combination cross FR1 and FR2 when UE is capable of per-FR MG.
· Recommended WF
· Continue discussion in 2nd round on option 1 and 2. Conclusion would be captured in WF.
· 1st round Comment collection:
	Company
	Comments

	CATT
	Support option 1. We think how to report the capability is up to UE, and no need to have the limitation. 

	MediaTek
	Support option 1. Our thinking is that whether to align per-FR gap with UE capability is not RAN4 responsibility. We can send an LS to RAN2 to clarify the relation between of them, if needed. 

	Apple
	Option 2. We think it’s necessary to add some wording clarification in TS38.133 interruption requirement, since current interruption requirement does not allow cross FR interruption when UE supports per-FR MG. We may add some wording in the introduction section of interruption requirement 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”.

	QC
	Our understanding is that SRS antenna switching interruption is most likely not go beyond FR, regardless of per-FR or per-UE MG. But is it necessary to capture such limitation in spec? Following the two IEs signaling seems enough to specified in spec from our perspective.

	Huawei
	Support option 1. Though for a per-FR capable UE, it is most likely that there will no cross FR interruptions, there is no need to bundle the per-FR gap capability with SRS AS since there are dedicated indications for SRS AS. And it will bring unnecessary complexity when design these two indications for SRS AS. The suggestions from Apple about the wording is fine.

	Ericsson
	We support Option 1.

	Intel
	Our thinking is that it’s better for UE to consider the per-FR gap capability when it indicates the txSwitchImpactToRx to avoid confusion.

	vivo
	Slightly prefer option 1. Do not see the necessity of having such limitation.

	Nokia
	Support Option 1. We would think the clarification may be done in RAN2 if needed. 



Issue 1-3-3: whether same interruption requirement applies to different SRS antenna port switching patterns
· Proposals
· Option 1 (CATT, Xiaomi, Apple, OPPO, Ericsson, vivo, MTK, QC, LG, Intel, Nokia): use same set of requirements for different SRS antenna switch patterns
· Recommended WF
· Agreement: use same set of requirements for different SRS antenna switch patterns.
· 1st round Comment collection:
	Company
	Comments

	CATT
	Support option 1. 

	MediaTek
	Support option 1.

	Apple
	Option 1 and recommended WF.

	QC
	Support option 1.

	LG
	Support option 1

	Xiaomi
	Support Option 1.

	Ericsson
	We support Option 1.

	Intel
	Support option 1.

	vivo
	Support option 1.

	Nokia
	Support Option 1. Would be good to add clarification that antenna switching patterns refers to the pattern configured by supportedSRS-TxPortSwitch. 




Issue 1-3-4: Would the interruption requirement differentiate between sync and async cases?
· Proposals
· Option 1 (Intel, Xiaomi, OPPO, HW, vivo, MTK, Apple, QC): No; one single requirement to cover the synchronous and asynchronous scenarios with or without UL TA.
· Option 1a (Apple): No, interruption requirement is based on the async case for the minimum requirement.
· Option 2 (CATT, Ericsson, Nokia): Yes, the interruption requirement can differentiate between sync and async cases.
· Option 2a (LG): Introduce different interruption length between synchronous and asynchronous depending on ‘UL(SRS antenna port switching)-UL slot’ or ‘UL(SRS antenna port switching)-DL slot’.
· Recommended WF
· Continue discussion in 2nd round. Conclusion would be captured in WF.
· 1st round Comment collection:
	Company
	Comments

	CATT
	Support option 2. If taking the interruption in asynchronous case as minimum requirements, in synchronous case, UE will drop one more slot which will cause interruption and loss more resources unnecessarily

	MediaTek
	Support option 1. One additional slot will be considered for sync case if TA is considered. As a result, there is no different between async and sync.

	Apple
	Option 1 and 1a. After considering the TA between UL and DL and the MTTD/MRTD the interruption for sync and async are similar. 

	QC
	Support option 1 and agree with MediaTek and Apple’s comments.

	LG
	In synchronous case, the interruption depends on whether the slot after SRS antenna port switching is DL or UL. If the slot after SRS antenna port switching is DL, the time to switching back should not be considered. So, option 2a should be considered.

	Xiaomi
	Support Option 1.

	Huawei
	Support option 1. As mentioned in our paper, even the aggressor CC and victim CC are perfectly aligned without TA the switching time may overlapped with the next slots. So we fails to find the case that additional slot/symbols are needed for async case as legacy requirements.

	NEC
	Our understanding is, it depends on interruption length. Can be FFS for now.

	Ericsson
	We support Option 2.

	Intel
	Support option 1 by considering the TA.

	vivo
	Support option 1.

	Nokia
	Support Option 2. We should start from the discussion for sync and async scenarios respectively, as did for SRS carrier based switching. 



Issue 1-3-5: txSwitchImpactToRx for intra-band case
· Proposals
· Option 1 (Intel, Ericsson): 
· txSwitchImpactToRx can’t differentiate intra-band contiguous CA and intra-band non-contiguous CA case, it’s FFS how to indicate txSwitchImpactToRx for intra-band case.
· txSwitchImpactToRx is only used to indicate whether UL switching has impact on the DL for intra-band non-contiguous CA case.
· Option 2 (CATT, MTK, Apple, HW, Nokia)
· No need to have such clarification in option 1.
· Recommended WF
· Continue discussion in 2nd round. Conclusion would be captured in WF.
· 1st round Comment collection:
	Company
	Comments

	CATT
	There is no need to differentiate the contiguous and non-contiguous CA case. We think for non-contiguous CA case, the transmitter and receiver is different, but the antenna is still same. So both contiguous and non-contiguous CA cases can be impacted and indicated by txSwitchImpactToRx. 

	MediaTek
	More discussion is needed for Option 1. 
Technically, the observation is right. But, because the worst case is considered in RAN4 and we slightly prefer to make the requirement simple, i.e., do not further divide the requirement into contiguous CA and non-contiguous CA.

	Apple
	Does option 1 mean the SRS antenna port switching interruption to intra-band contiguous CC is always applicable? We shall follow the RAN2 definition and RAN2 did not differentiate txSwitchImpactToRx for intra-band contiguous and non-contiguous case. But we are open for further discussion.  

	Huawei
	We think there is no needed further consider the contiguous and non-contiguous CA as these two indications are defined in terms of band. 

	Ericsson
	We agree that usage of txSwitchImpactToRx for intra-band case needs further clarification.

	Intel
	Agree that the requirement will depend on the indication of txSwitchImpactToRx from UE. However, since txSwitchImpactToRx can’t differentiate intra-band contiguous CA and intra-band non-contiguous CA case. 
There are two solutions: one option is sent LS to RAN2 and ask RAN2 to modify the signalling. Another simper option is to solve the issue in RAN4 without updating the signalling.
Then the applicability of requirement may be: 
For intra-band contiguous CA, the interruption requirement is always applicable.
For intra-band non-contiguous CA, the requirement will depend on the indication of txSwitchImpactToRx from UE.
we are open to further discuss this issue.

	vivo
	Can be FFS. Same view as MTK.

	Nokia
	What is the intention to differentiate intra-band contiguous from non-contiguous CA? We can just follow the definition for txSwitchImpactToRx in RAN2, unless some problems are identified. 



Sub-topic 1-4: Interruption requirement design
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-4-1: The interruption requirement is defined based on slot level or symbol level
· Proposals
· Option 1 (CATT, Intel, Xiaomi, Apple, QC, MTK, HW, vivo): based on slot level
· Option 2 (HW, Ericsson, NEC, Nokia): based on symbol level
· Option 3 (LG): Symbol level based interruption should be considered when SRS antenna port switching is configured in flexible slot in synchronous case.
· Option 4 (vivo, Ericsson): RAN4 should firstly study whether and how network can obtain the interrupted symbol information, when SRS antenna port switching is performed in another band.

· Recommended WF
· Continue discussion in 2nd round. Conclusion would be captured in WF.
· 1st round Comment collection:
	Company
	Comments

	CATT
	Support option 1. 

	MediaTek
	Support option 1. The symbol level interruption is introduced due to the frequent switching within a slot for Tx switching. However, we do not see the reason to define SRS antenna switching based on symbol level.

	Apple
	Option 1 because of uncertain TA and MTTD. Also, the legacy interruption requirement would be verified by the ACK/NACK loss which is also a slot level loss, and we prefer to reuse the same philosophy from SRS carrier based switching.

	QC
	Support option 1.

	LG
	For DL or UL only slot, slot based interruption could be considered. However, for flexible slot consisting of DL and UL symbols, the interruption should only apply UL symbols in synchronous case as option 3.

	Xiaomi
	Support Option 1.

	Huawei
	Either option 1 or option 2.

	NEC
	Support option 2

	Ericsson
	Our preference is Option 2

	Intel
	Support option 1.

	vivo
	Support option 1. This is why we bring out issue 1-5-2. If RAN4 can move on in this issue, there is no need to further discuss issue 1-5-2.

	Nokia
	Support Option 2.
This also depends on the components which contribute to the interruption. We should start from the real interruption length in symbol level in the beginning of the discussion. If the outcome shows the number of symbols is nearly one slot, we could discuss the possibility to go for 1 slot. Otherwise, it would be too relaxed requirements.



Issue 1-4-2: The components within interruption time of SRS antenna port switching in FR1
· Proposals
· Option 1 (CATT): all guard symbols, all SRS symbols transmitted on other antenna port, and only one switching time.
· Option 2 (Xiaomi): Antenna switching time for switching to and switching back outside the SRS transmission symbols should be counted in the interruption time.
· Option 3(Apple, QC, LG, OPPO): The components within interruption time of SRS antenna port switching in FR1 include:
· Antenna port switching time between SRS symbols in slot (transient time)
· SRS transmission time
· Transient time before and after SRS transmission occasion.
· Option 4 (CMCC, HW, Ericsson, NEC): The components within interruption time include SRS transmission time and SRS antenna switching time before and after SRS transmission.
· Option 5 (vivo): For interruption requirements, the interruption time is preferred to include power adjustment period, antenna switching time and SRS transmission time.
· Option 6 (Nokia): 
· 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. And the uplink interruption comprises the SRS transmission period and the transient period dependent on the SCS.
· 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. The uplink interruption comprises the SRS transmission periods, the guard period in-between and the transient periods dependent on the SCS.
· Option 7 (MTK, Apple, QC, Xiaomi, HW, vivo): The components within interruption time of SRS antenna port switching in FR1 include:
· 6 symbols, and
· Antenna switching time before and after SRS transmission occasion.

· Recommended WF
· Continue discussion in 2nd round. Conclusion would be captured in WF.
· 1st round Comment collection:
	Company
	Comments

	CATT
	Support option 1. We understand that RAN1 has defined guard symbol between the SRS resources transmitted in different antenna port. So the antenna port switching should occur in the guard symbol. But we don’t know the where the switching occurs in the symbol, so all guard symbols should be considered. For the SRS transmission time and the switching time after SRS transmission, we share the same view as other companies. 

	MediaTek
	Support recommended WF.

	Apple
	Option 3 and option 7.

	QC
	Support recommended WF.

	LG
	Support option 3. For option 7, do we need to fix 6 symbols?

	Xiaomi
	Support recommended WF.

	Huawei
	For option 7 suggested by moderator, we suggested to change the “transient time” to “antenna switching time”. As RAN4 had LS to RAN1 said that the antenna switching time is 15us, which is a more relevant definition we should refer to. 

	NEC
	We support option 4. Option 7, without fixing 6 symbols is OK for us.

	Ericsson
	Our preference is still Option 4. There are open issues (e.g. 1-1-2) that need to be resolved before we can conclude e.g. on Option 7.

	vivo
	OK with the recommended WF, i.e. option 7. The wording to capture ‘transient time’ can be FFS.

	Nokia
	We support Option 6.
Firstly we need conclude on the scenarios and then UL and DL interruption shall be discussed separately. And about Option 7, the SRS transmission time i.e. 6 symbols will bring interruption only “if simultaneous SRS and PUCCH/PUSCH transmissions are not supported by the UE”. Also guard period is not included, and the location of transient time is not clear. 

	LG
	Some additional comments:
Generally we support option 3. But as we commented in Issue 1-3-4, if the slot after SRS antenna port switching is DL, the time to switching back is not needed when SRS resource is allocated in the last symbol in a slot. 
For option 7, if the flexible slot (DL+UL symbols) is considered, we cannot assume the 6 symbol for all scenarios. It will be related Issue 1-4-1.



Issue 1-4-3: details of the interruption time in FR1
· Proposals
· Option 1 (Xiaomi, Apple, QC, MTK, HW): Interruption time is specified based on 2 antenna switching time (2*15us) and 6 symbol time
· Recommended WF
· Continue discussion in 2nd round. Conclusion would be captured in WF.
· 1st round Comment collection:
	Company
	Comments

	CATT
	Depend on issue 1-1-2 and 1-4-2. If the requirements are only defined for the SRS antenna port switching in the same slot, only one transient period is needed. And the number of SRS symbols should be considered. 

	MediaTek
	Support option 1

	Apple
	Option 1 and recommended WF.

	QC
	Support option 1. To CATT: do you prefer to define different sets of requirements for different number of symbols in SRS transmission/antenna switching? Option 1 implies one set applies to all cases. There are two transient periods, before and after the x(x<=6) symbols of SRS transmission.

	LG
	The 15usec transient period is fine, but as commented in Issue 1-4-2, do we need exact the number of symbols?

	Xiaomi
	Support recommended WF.

	Huawei
	Same comments as 1-4-2 for transient period. 

	NEC
	Can be FFS for now

	Ericsson
	We cannot support Option 1 at this point in time. See our comment for 1-4-2. 

	Nokia
	This depends on the discussion in Issue 1-4-2. 



Issue 1-4-4: Interruption requirement proposals 
· Proposals
· Option 1 (CATT): The interruption requirements are proposed defined as following. 
Table 1. Interruption (slot number) requirement for Synchronized network
	Victim cell SCS
	Aggressor cell SCS, number SRS symbols on other antenna port

	
	15kHz
	30kHz
	60kHz…

	
	1
	2
	4
	1
	2
	4
	1
	2
	4

	15kHz or 30kHz
	1
	1
	1
	1
	1
	1
	1
	1
	1

	60kHz
	1
	1
	2
	1
	1
	1
	1
	1
	1


Table 1. Interruption (slot number) requirement for asynchronized network
	Victim cell SCS
	Aggressor cell SCS, number SRS symbols on other antenna port

	
	15kHz
	30kHz
	60kHz…

	
	1
	2
	4
	1
	2
	4
	1
	2
	4

	15kHz or 30kHz
	2
	2
	2
	2
	2
	2
	2
	2
	2

	60kHz
	2
	2
	3
	2
	2
	2
	2
	2
	2



· Option 2 (Apple): the interruption requirement of SRS antenna port switching 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


 Unit of interruption requirement is slot for NR and subframe for LTE.
· Option 3 (QC): SRS antenna switch interruption is specified as the following table for NR SA. In EN-DC, interruption on LTE carrier is the same as victim SCS = 15kHz case in NR SA.
	
	Interruption Length (slots)

	Victim SCS (kHz)
	15
	30
	60

	15
	2
	2
	2

	30
	2
	2
	2

	60
	3
	2
	2

	120
	5
	3
	3



· Option 4 (MTK): The SRS antenna switching interruption requirement should be specified as follows.
Table 2. Interruption length (slots) due to SRS antenna switch
	Victim cell SCS(KHz)
	Aggressor Cell SCS (KHz)

	
	15
	30
	60
	120

	15
	2
	2
	2
	2

	30
	2
	2
	2
	2

	60
	3
	2
	2
	2

	120
	5
	3
	3
	2



· Option 5 (LG): Interruption requirements for SRS antenna port switching are shown in Table 1.
	Victim cell SCS [kHz]
	Interruption length [slot]

	
	Aggressor cell SCS [kHz]

	
	15
	30
	60

	
	Case 1
	Case 2
	Case 1
	Case 2
	Case 1
	Case 2

	15
	2
	1
	2
	1
	2
	1

	30
	2
	1
	2
	1
	2
	1

	60
	3
	2
	2
	1
	2
	1

	Case 1: UL-UL slot configuration for synchronous case, and UL-UL or UL-DL slot configuration for asynchronous case  
Case 2: UL-DL slot configuration for synchronous case
Note 1: If SRS resource is configured in flexible symbols within a slot in synchronous case, the interruption requirements apply to uplink symbols.



· Recommended WF
· Continue discussion in 2nd round. Up to conclusions from other issues. Conclusion would be captured in WF.
· 1st round Comment collection:
	Company
	Comments

	CATT
	Fine with the recommended WF. 

	MediaTek
	Support recommended WF

	Apple
	Up to conclusions from other issues.

	LG
	Support recommended WF

	Xiaomi
	Support recommended WF.

	Huawei
	Support recommended WF.

	NEC
	Can be FFS for now.

	Ericsson
	Agree with Recommended WF: this depends on outcome of other issues. Hence those issue need to be resolved before we can agree on detailed requirement. 

	vivo
	Agree with the recommended WF.

	Nokia
	Fine with the recommended WF.




Sub-topic 1-5: Others
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-5-1: LS to other groups 
· Proposals
· Option 1 (vivo): Send LS to RAN1 to check the prioritization rule for SRS antenna switching, especially for the case in CA/DC operation.
	For SRS carrier switching, the collision cases and the prioritization rules are already specified in TS 38.214. However, for SRS antenna port switching, no prioritization rule has been specified in RAN1 spec for the CA/DC scenarios. RAN4 respectfully ask RAN1 that for CA/DC scenarios, whether SRS transmission for antenna port switching in one of the active serving cell can be prioritized over the following transmissions/receptions on any other active serving cells
· SSB/CSI-RS for L1/L3 measurements
· PUSCH/PUCCH transmission with priority index 1 or DL pre-emption transmission
· PUSCH/PUCCH transmission carrying HARQ-ACK/positive SR/RI/CRI/SSBRI and/or PRACH
· PUSCH transmission carrying aperiodic CSI (if periodic/semi-persistent SRS resources are configured)



· Option 2 (CATT): It is proposed the draft LS to RAN1/2.
	RAN4 is currently working on defining Rel-17 RRM requirements for SRS antenna port switching. RAN4 respectfully ask RAN1 and RAN2 guidance for the prioritization rule for SRS antenna port switching when it is collided with following actions on the carrier indicated to be impacted by SRS antenna port switching on one serving cell:
· With SSB/CSI-RS based L1 measurement on serving cells.
· With SSB/CSI-RS based L3 measurement for intra frequency, inter frequency, and inter RAT measurement.
· Whether the prioritization is related with carrier priority of inter frequency and inter RAT frequency.
· [bookmark: OLE_LINK22][bookmark: OLE_LINK23]What is the consideration to define the above priority when UE worked in standalone, CA, NR-DC, EN-DC, or NE-DC scenarios.



· Recommended WF
· Continue discussion in 2nd round. Up to the discussion for issues in topic 1-2 (e.g., issue 1-2-7). Conclusion would be captured in WF.
· Moderator note: @vivo, we can have discussion in issue 1-2-7 first. As long as conclusion is achieved in issue 1-2-7, the necessity of LS can be determined. I assume LS is one of the consequences of discussion for issue 1-2-7. Please comment if you have different views..
· 1st round Comment collection:
	Company
	Comments

	CATT
	Fine with recommended WF. If no conclusions are reached in RAN4, it is fine to ask RAN1/2. 

	MediaTek
	More discussion is needed. 
Our thinking is that the periodization rule for SRS carrier switching should be applied for SRS antenna port switching.

	Apple
	Some of the bullets are covered by topic 1-2, need to wait until we have conclusion in topic 1-2.

	QC
	Other than SSB/CSI-RS, other prioritization seems not have RAN4 requirement impact.

	LG 
	Support recommended WF.

	Xiaomi
	Support recommended WF.

	Huawei
	We think there is no need to send LS. Apart from what have been defined in RAN1 spec, RAN4 should define the applicability of the interruption requirements. As the interruption requirements already defined, we didn’t consider all these combinations about whether the interruption could apply.

	Ericsson
	Agree with the Recommended WF.

	vivo
	As explained in our paper, we are also fine if RAN4 can define some dropping rule, or more specifically, applicability rules of interruption requirements. In this case LS is not needed.
We see the technical contents of this issue is the same as issue 1-2-7. @moderator, can we merge this issue with issue 1-2-7? In that issue there are also some companies not fine to capture these in RAN4. That confuses us.

	Nokia
	Fine with the recommended WF.
In addition, the priority handling has been defined in RAN1 spec. We don’t think we need send LS asking for principles clearly stated in RAN1 spec. But if we spot some overlapped cases which are not visible from RAN1, we may ask with LS.  



Issue 1-5-2: Network to obtain the interrupted symbol info 
· Proposals
· Option 1 (vivo, Ericsson): RAN4 should firstly study whether and how network can obtain the interrupted symbol information, when SRS antenna port switching is performed in another band.
· Option 2 (CATT, Apple, QC, Xiaomi, HW, Nokia): option 1 is not needed.
· Recommended WF
· Discuss it in issue 1-4-1 for 2nd round. Conclusion would be captured in WF.
· 1st round Comment collection:
	Company
	Comments

	CATT
	Since we will define interruption requirements, it means the interruption in this period is allowed for UE. NW doesn’t need to know the interruption information and can schedule normally in this period. 

	MediaTek
	More discussion is needed
We also want to know how network can obtain the starting point of the first interrupted symbol.

	Apple
	No need to define this unless we see valid justification. Interruption would be an ACK/NACK loss rate in the requirement/testing, and we do not understand why we need to clarify the interrupt symbols information.

	QC
	Agree with Apple’s comment.

	Xiaomi
	Agree with Apple’s comment.

	Huawei
	Agree with Apple’s comment.

	Ericsson
	For Option 1, is our understanding correct that vivo is concerned about the MRTD that may be 33us between FR1 bands (or about MTTD), and how this would impact the feasibility of symbol-based interruption requirements? Impact would likely boil down to whether victim and aggressor are in same TAG or not. Margins that take into account MRTD/MTTD, etc. But it is a valid question and we can look into it further.

	vivo
	As explained in issue 1-4-1, this issue is related to that issue.

	Nokia
	We share the views from Apple. 




Companies views’ collection for 1st round 
Open issues 
Comments are collected in section 1.2
CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
Sub-topic 1-1: Scope of SRS antenna switching requirement
	
	Status summary 

	Issue 1-1-1: whether scheduling restriction requirement would be defined in RRM for SRS antenna port switching

	Tentative agreements:
Candidate options:
· Option 1 (CATT, CMCC, QC): Don't define the scheduling restriction before and after SRS transmission for the cell with SRS antenna port switching.
· Option 2 (Ericsson): Yes
· Option 2a (Apple, OPPO (for further investigation)): UE has scheduling restriction to not transmit PUCCH/PUSCH/SRS or not receive SSB/PDCCH/PDSCH/TRS/CSI-RS for CQI on symbols for SRS antenna port switching guard period, and on symbols for SRS transmission for antenna port switching, and on 1 data symbol before SRS transmission and 1 data symbol after SRS transmission. 
· Option 2b (NEC, HW, Intel, vivo): RAN4 to agree that one OFDM symbol before and after the SRS antenna port switching shall be introduced as scheduling restriction for FR1.
· Option 2c (HW, MTK, Xiaomi, NEC, Intel, vivo): The scheduling restriction shall be defined before and after SRS transmission considering the 15 us SRS antenna switching time.
· Option 2d (Ericsson): Scheduling restrictions can be introduced for the case where there is no gap between PUSCH and SRS.
· Option 3 (Nokia): The position of the transient period needs to be clarified before defining the interruption and the scheduling restriction in RRM spec.

Recommendations for 2nd round:
Continue the discussion in 2nd round. To align the diverse views under option 2, we also need to figure out if scheduling restriction is needed for SRS transmission symbols and guard symbols. Conclusions would be captured in the WF.

	Issue 1-1-2: RAN4 requirement scope with different SRS resource configuration

	Tentative agreements:
Candidate options:
· Option 1 (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 redsources of a set are transmitted in the same slot with non-consecutive SRS transmission, before the guard period gets clarified in RAN1 in this scenario.  

Recommendations for 2nd round:
Continue the discussion in 2nd round. Two companies supported option 1 but other companies had different views, and 3 companies suggested to wait conclusions from issue 1-4-1. Conclusions would be captured in the WF.
Moderator recommendation: wait conclusion from issue 1-4-1.

	Issue 1-1-3: RAN4 requirement scope with LTE SRS antenna port switching

	Tentative agreements:
Agreement: LTE SRS antenna port switching is out of scope of this R17 FeRRM WI, and no need to discuss.  
Candidate options:
Recommendations for 2nd round:
This issue is closed, and conclusion would be captured in the WF.



Sub-topic 1-2: Impact of SRS antenna port switching to other requirements
	
	Status summary 

	Issue 1-2-1: Impact of SRS antenna port switching to RRM requirements in NR-SA 

	Tentative agreements:
· Option 1: No impact to NR measurement requirements relevant to measurements based on SSB/CSI-RS due to NR SRS antenna switching, as NR measurements are always prioritized.
· The above-mentioned NR measurement requirements in option 1 is FFS.
Candidate options:
· Option 1 (Apple, QC, CATT, NEC, OPPO, HW, vivo, MTK, LG, Xiaomi, Ericsson, Intel): No impact to NR measurement requirements relevant to measurements based on SSB/CSI-RS due to NR SRS antenna switching, as NR measurements are always prioritized.
· The above-mentioned NR measurement requirements in option 1:
· Option 1a: NR measurement requirements including serving/neighboring cell L3 measurement, L1-RSRP/L1-SINR and RLM/BFD/CBD measurement
· Option 1b (Nokia): NR measurement requirements including serving/neighboring cell L3 measurement.
Recommendations for 2nd round:
All companies agree on option 1 but have different understanding on option 1a and option 1b. Continue discussion on option 1a and 1b. Conclusion would be captured in WF.

	Issue 1-2-2: Impact of SRS antenna port switching to RRM requirements in EN-DC or NE-DC 
	Tentative agreements:
Candidate options:
· Option 1 (Apple, QC, CATT(first two sub-bullets), NEC, HW, LG, Xiaomi, OPPO, Ericsson, Intel, vivo): In EN-DC and NE-DC operation,
· NR SRS antenna switching colliding with E-UTRA measurement
· Interruptions on E-UTRA measurement in the interrupted carrier group are allowed due to NR SRS antenna switching, but NOT allowed due to NR SRS antenna switching for the carriers not in the interrupted carrier group. 
· Additional delay can be expected on E-UTRA measurement in the interrupted carrier group when UE is configured to perform NR SRS antenna switching. 
· NR SRS antenna switching is allowed to be dropped when colliding with E-UTRA measurement in the interrupted carrier group.
· Option 2 (Nokia): Add one note indicating the DL may be affected due to SRS antenna switching if txSwitchImpactToRx is configured.
Recommendations for 2nd round:
Continue the discussion on the above option 1 and option 2. Majority companies support option 1 but Nokia commented that “UE is not able to indicate which LTE DL is impacted due to SRS switching, hence seems sufficient to indicate additional delay can be expected etc”. Need to figure out if impact to LTE CC could be indicated by UE or not. Conclusion would be captured in WF.

	Issue 1-2-3: Impact of SRS antenna port switching to RRM requirements in NR-DC 
	Tentative agreements:
Candidate options:
· Option 1 (Apple, CATT, NEC, HW, vivo, QC, LG, Xiaomi, OPPO, Ericsson, vivo): No impact to NR measurement requirements relevant to measurements based on SSB/CSI-RS due to NR SRS antenna switching, as NR measurements are always prioritized 
· Option 2 (Nokia): Add one note indicating the DL may be affected due to SRS antenna switching if txSwitchImpactToRx is configured.

Recommendations for 2nd round:
Continue discussion in 2nd round. Majority (11) companies support option 1 but Nokia commented that “In NR-DC, we wonder if the SRS switching in one CG would interrupt the DL in the other CG?” Conclusion would be captured in WF.

	Issue 1-2-4: Impact of SRS antenna port switching to other specific RRM requirements 
	Tentative agreements:
Candidate options:
· Option 1 (CATT, Apple/OPPO(NR based), Ericsson(in same CG)): The requirement for handover, BWP switching, SCell activation/deactivation should not be impacted by SRS antenna port switching.
Recommendations for 2nd round:
Continue discussion in 2nd round. Companies have questions for clarification in 1st round and please proponents of option 1 clarify in 2nd round. Conclusion would be captured in WF.

	Issue 1-2-5: Impact of SRS antenna port switching to timing requirements 

	Tentative agreements:
Candidate options:
· Option 1 (HW, CATT, Apple, QC, Xiaomi, OPPO, vivo, Nokia): No need to consider impact to timing requirements for SRS antenna switching.
· Option 2 (Ericsson, NEC): Further look into performance impact on timing-based measurements from SRS antenna port switching, and if needed, identify how to mitigate performance degradation.
· Option 3 (vivo, Apple, QC, Xiaomi, OPPO, Ericsson, vivo): Do not consider impact to timing measurements in R17 SRS antenna port switching in R17 FeRRM WI.
· New option 4: No need to consider impact to timing requirements (non-positioning related) for SRS antenna switching.
Recommendations for 2nd round:
Continue discussion in 2nd round. Please companies check if option 4 is agreeable or not. The positioning related measurement requirement could be discussed in issue 1-2-6. Conclusion would be captured in WF.

	Issue 1-2-6: Impact of SRS antenna port switching to positioning related requirements 

	Tentative agreements:
The impact of SRS antenna switching on positioning related measurement will not be discussed in this Rel-17 FeRRM.
Candidate options:
Recommendations for 2nd round:
Please QC confirm if this tentative agreement is OK or not. Conclusion would be captured in WF.

	Issue 1-2-7: Impact of SRS antenna port switching to CSF and other RS 
	Tentative agreements:
Candidate options:
· Option 1 (QC, Apple, OPPO): 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 2 (vivo) Scheduling of SRS antenna switching should avoid collision to the following:
· PUSCH/PUCCH transmission with priority index 1 or DL pre-emption transmission
· PUSCH/PUCCH transmission carrying HARQ-ACK/positive SR/RI/CRI/SSBRI and/or PRACH
· PUSCH transmission carrying aperiodic CSI (if periodic/semi-persistent SRS resources are configured)
Recommendations for 2nd round:
Continue discussion in 2nd round on whether this clarification is needed or not in RAN4 spec, and whether to further capture them in RAN1 spec or ask RAN1’s opinion via LS.  Conclusion would be captured in WF.



Sub-topic 1-3: Interruption requirement applicability 
	
	Status summary 

	Issue 1-3-1: Interruption requirement applicability
	Tentative agreements:
Candidate options:
· Option 1 (CATT, QC, MTK, Apple, LG, Intel,): SRS antenna switching interruptions on both DL and UL applies to the band combinations signaled in txSwitchImpactToRx or txSwitchWithAnotherBand.
· Option 2 (HW, vivo, Xiaomi, Nokia): txSwitchImpactToRx indicates the SRS antenna port switching impact to DL only, and txSwitchWithAnotherBand indicates the SRS antenna port switching impact to UL only.
Recommendations for 2nd round:
Continue discussion in 2nd round on option 1 and 2. Conclusion would be captured in WF.

	Issue 1-3-2: Interruption requirement for UE with or without per-FR MG capability
	Tentative agreements:
Candidate options:
· Option 1 (CATT, Xiaomi, MTK, HW, Ericsson, vivo, Nokia): Interruption requirement of SRS antenna port switching will not depend on per-UE or per-FR gap capability. It is not necessary for RAN4 to clarify UE reported capability.
· Option 2 (Intel, Apple, OPPO): 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 it’s not expected that txSwitchImpactToRx or txSwitchWithAnotherBand indicates any band combination cross FR1 and FR2 when UE is capable of per-FR MG.
Recommendations for 2nd round:
Continue discussion in 2nd round on option 1 and 2. Conclusion would be captured in WF.

	Issue 1-3-3: whether same interruption requirement applies to different SRS antenna port switching patterns
	Tentative agreements:
Agreement: use same set of requirements for different SRS antenna switch patterns.
Candidate options:
Recommendations for 2nd round:
The issue is closed. Agreement would be captured in WF.

	Issue 1-3-4: Would the interruption requirement differentiate between sync and async cases?
	Tentative agreements:
Candidate options:
· Option 1 (Intel, Xiaomi, OPPO, HW, vivo, MTK, Apple, QC): No; one single requirement to cover the synchronous and asynchronous scenarios with or without UL TA.
· Option 1a (Apple): No, interruption requirement is based on the async case for the minimum requirement.
· Option 2 (CATT, Ericsson, Nokia): Yes, the interruption requirement can differentiate between sync and async cases.
· Option 2a (LG): Introduce different interruption length between synchronous and asynchronous depending on ‘UL(SRS antenna port switching)-UL slot’ or ‘UL(SRS antenna port switching)-DL slot’.

Recommendations for 2nd round:
Continue discussion in 2nd round. Conclusion would be captured in WF.

	Issue 1-3-5: txSwitchImpactToRx for intra-band case
	Tentative agreements:
Candidate options:
· Option 1 (Intel, Ericsson): 
· txSwitchImpactToRx can’t differentiate intra-band contiguous CA and intra-band non-contiguous CA case, it’s FFS how to indicate txSwitchImpactToRx for intra-band case.
· txSwitchImpactToRx is only used to indicate whether UL switching has impact on the DL for intra-band non-contiguous CA case.
· Option 2 (CATT, MTK, Apple, HW, Nokia)
· No need to have such clarification in option 1.

Recommendations for 2nd round:
Continue discussion in 2nd round. Conclusion would be captured in WF.



Sub-topic 1-4: Interruption requirement design 
	
	Status summary 

	Issue 1-4-1: The interruption requirement is defined based on slot level or symbol level

	Tentative agreements:
Candidate options:
· Option 1 (CATT, Intel, Xiaomi, Apple, QC, MTK, HW, vivo): based on slot level
· Option 2 (HW, Ericsson, NEC, Nokia): based on symbol level
· Option 3 (LG): Symbol level based interruption should be considered when SRS antenna port switching is configured in flexible slot in synchronous case.
· Option 4 (vivo, Ericsson): RAN4 should firstly study whether and how network can obtain the interrupted symbol information, when SRS antenna port switching is performed in another band.
Recommendations for 2nd round:
Continue discussion in 2nd round. Conclusion would be captured in WF.

	Issue 1-4-2: The components within interruption time of SRS antenna port switching in FR1
	Tentative agreements:
Candidate options:
· Option 1 (CATT): all guard symbols, all SRS symbols transmitted on other antenna port, and only one switching time.
· Option 2 (Xiaomi): Antenna switching time for switching to and switching back outside the SRS transmission symbols should be counted in the interruption time.
· Option 3(Apple, QC, LG, OPPO): The components within interruption time of SRS antenna port switching in FR1 include:
· Antenna port switching time between SRS symbols in slot (transient time)
· SRS transmission time
· Transient time before and after SRS transmission occasion.
· Option 4 (CMCC, HW, Ericsson, NEC): The components within interruption time include SRS transmission time and SRS antenna switching time before and after SRS transmission.
· Option 5 (vivo): For interruption requirements, the interruption time is preferred to include power adjustment period, antenna switching time and SRS transmission time.
· Option 6 (Nokia): 
· 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. And the uplink interruption comprises the SRS transmission period and the transient period dependent on the SCS.
· 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. The uplink interruption comprises the SRS transmission periods, the guard period in-between and the transient periods dependent on the SCS.
· Option 7 (MTK, Apple, QC, Xiaomi, HW, vivo): The components within interruption time of SRS antenna port switching in FR1 include:
· 6 symbols, and
· Antenna switching time before and after SRS transmission occasion.
Recommendations for 2nd round:
Continue discussion in 2nd round. The ‘6 symbols’ in option 7 needs to be justified. Conclusion would be captured in WF.

	Issue 1-4-3: details of the interruption time in FR1
	Tentative agreements:
Candidate options:
· Option 1 (Xiaomi, Apple, QC, MTK, HW): Interruption time is specified based on 2 antenna switching time (2*15us) and 6 symbol time
Recommendations for 2nd round:
Continue discussion in 2nd round. Conclusion would be captured in WF.

	Issue 1-4-4: Interruption requirement proposals 
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Continue discussion in 2nd round. Up to conclusions from other issues. Conclusion would be captured in WF.



1.2.5	Sub-topic 1-5: Others 
	
	Status summary 

	Issue 1-5-1: LS to other groups 

	Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Continue discussion in 2nd round. Up to the discussion for issues in topic 1-2 (e.g., issue 1-2-7). Conclusion would be captured in WF.
Moderator note: @vivo, we can have discussion in issue 1-2-7 first. As long as conclusion is achieved in issue 1-2-7, the necessity of LS can be determined. I assume LS is one of the consequences of discussion for issue 1-2-7. Please comment if you have different views.

	Issue 1-5-2: Network to obtain the interrupted symbol info 
	Tentative agreements:
Candidate options:
· Option 1 (vivo, Ericsson): RAN4 should firstly study whether and how network can obtain the interrupted symbol information, when SRS antenna port switching is performed in another band.
· Option 2 (CATT, Apple, QC, Xiaomi, HW, Nokia): option 1 is not needed.
Recommendations for 2nd round:
· This issue is moved to issue 1-4-1, and discuss it in issue 1-4-1 for 2nd round. Conclusion would be captured in WF.





Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Issue 1-1-1: whether scheduling restriction requirement would be defined in RRM for SRS antenna port switching
· Option 1 (CATT, CMCC, QC): Don't define the scheduling restriction before and after SRS transmission for the cell with SRS antenna port switching.
· Option 2 (Ericsson): Yes
· Option 2a (Apple, OPPO (for further investigation)): UE has scheduling restriction to not transmit PUCCH/PUSCH/SRS or not receive SSB/PDCCH/PDSCH/TRS/CSI-RS for CQI on symbols for SRS antenna port switching guard period, and on symbols for SRS transmission for antenna port switching, and on 1 data symbol before SRS transmission and 1 data symbol after SRS transmission. 
· Option 2b (NEC, HW, Intel, vivo): RAN4 to agree that one OFDM symbol before and after the SRS antenna port switching shall be introduced as scheduling restriction for FR1.
· Option 2c (HW, MTK, Xiaomi, NEC, Intel, vivo): The scheduling restriction shall be defined before and after SRS transmission considering the 15 us SRS antenna switching time.
· Option 2d (Ericsson): Scheduling restrictions can be introduced for the case where there is no gap between PUSCH and SRS.
· Option 3 (Nokia): The position of the transient period needs to be clarified before defining the interruption and the scheduling restriction in RRM spec.
	Company
	Comments

	Apple
	Support option 2a, but if the scheduling restriction on SRS symbols or guard period has already  covered by RAN1 spec, we can compromise to option 2b/2c.

	LG
	If the transient period specified in RF spec is not considered for uplink scheduling in the network, the scheduling restriction might be needed as option 2b.

	Huawei
	Support option 2b/2c

	CMCC
	It is suggested to firstly align the understanding of transient period specified in RF, whether the transient period can be considered as scheduling restriction. In our understanding, there is no data transmission during transient period, which can be considered as scheduling restriction. No need to define further scheduling restriction in addition to the transient period.
[image: ]

	MediaTek
	We are fine with option 2b and 2c.
To make the specification clearly, the scheduling restriction is needed to define that the symbols/period before and after SRS transmission should not be used for data/control channels.

	Ericsson
	We are fine with Options 2b/2c

	Xiaomi
	Option 2b and 2c are both fine to us.

	Intel
	Support 2b/2c.

	NEC
	We support 2b/2c

	CATT
	Support option1. There is no need to define scheduling restriction in the transient period. And the SRS antenna port switching can be performed in guard symbol and there is no need to define further scheduling restriction before and after guard symbols. 

	Nokia
	We share the CMCC’s understanding that the scheduling restriction may be defined due to transient periods. But transient periods have been specified in RF for different reasons which were not necessarily leading to scheduling restriction in RRM. Some further discussion is needed why/if we need define transient period and scheduling restriction in RF and RRM respectively. 



Issue 1-1-2: RAN4 requirement scope with different SRS resource configuration
· Option 1 (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 redsources of a set are transmitted in the same slot with non-consecutive SRS transmission, before the guard period gets clarified in RAN1 in this scenario.  
	Company
	Comments

	LG
	We do not think that is a need to distinguish scenarios for interruption requirements. We can wait conclusion from issue 1-4-1.

	Huawei
	Not very clear why it is related to SRS resource SET.

	MediaTek
	Wait for the conclusion in Issue 1-4-1. The reason is same as our comment in first round.

	Ericsson
	Fine to wait until conclusion of Issue 1-4-1

	Xiaomi
	Prefer not to differentiate the interruption requirement. 

	Nokia 
	Given the RAN1 definition on guard period, the interruption length would be different dependent on the scenario being discussed. Aligning the understanding on the scenarios help identify the interruption components.  



Issue 1-2-1: Impact of SRS antenna port switching to RRM requirements in NR-SA 
· Agreement: No impact to NR measurement requirements relevant to measurements based on SSB/CSI-RS due to NR SRS antenna switching, as NR measurements are always prioritized.
· The above-mentioned NR measurement requirements in option 1 is FFS.
· Option 1a: NR measurement requirements including serving/neighboring cell L3 measurement, L1-RSRP/L1-SINR and RLM/BFD/CBD measurement
· Option 1b (Nokia): NR measurement requirements including serving/neighboring cell L3 measurement.
	Company
	Comments

	Apple
	Option 1a

	LG
	We support option 1a.

	Huawei
	Option 1a

	MediaTek
	Support option 1a. As we know, the requirement of SRS carrier switching can be reused for SRS antenna port switching.
The corresponding requirement for SRS carrier switching is provided as follows for reference:
	8.2.2.2.9	 Interruptions at NR SRS carrier based switching
…
-	for UE, which does not support simultaneous reception and transmission for inter-band TDD CA specified in TS 38.331 [2], and is compliant to the requirements for inter-band CA with uplink in one NR band and without simultaneous Rx/Tx specified in TS 38.101-1 [18] for frequency range 1 and TS 38.101-2 [19] for frequency range 2, the SRS transmission are not simultaneously scheduled with DL SSB/CSI-RS for L3 or L1 measurements transmission on other carriers.





	Ericsson
	We are fine with Option 1a.

	Intel
	Fine with option 1a.

	QC
	Support option 1a. We are fine with removing L1-RSRP/L1-SINR to align option 1a with agreement made in SRS carrier switching.

	CATT
	Fine with option 1a. 

	Nokia
	Option 1b. 
By checking RAN1 spec, the priority handling between L1-RSRP and SRS Tx depends on if periodic/semi-periodic or aperiodic SRS is configured, so the absolute priority over SRS does not apply to L1-RSRP measurements. 
For RLM/BFD, we would like to check further and come back next meeting. 



Issue 1-2-2: Impact of SRS antenna port switching to RRM requirements in EN-DC or NE-DC
· Option 1 (Apple, QC, CATT(first two sub-bullets), NEC, HW, LG, Xiaomi, OPPO, Ericsson, Intel, vivo): In EN-DC and NE-DC operation,
· NR SRS antenna switching colliding with E-UTRA measurement
· Interruptions on E-UTRA measurement in the interrupted carrier group are allowed due to NR SRS antenna switching, but NOT allowed due to NR SRS antenna switching for the carriers not in the interrupted carrier group. 
· Additional delay can be expected on E-UTRA measurement in the interrupted carrier group when UE is configured to perform NR SRS antenna switching. 
· NR SRS antenna switching is allowed to be dropped when colliding with E-UTRA measurement in the interrupted carrier group.
· Option 2 (Nokia): Add one note indicating the DL may be affected due to SRS antenna switching if txSwitchImpactToRx is configured.
	Company
	Comments

	Apple
	Option 1

	LG 
	Support option 1

	Huawei
	Option 1

	MediaTek
	Support option 1. 

	Ericsson
	Option 1.

	Xiaomi
	Support option 1.

	Intel
	Option 1.

	NEC
	Option 1

	CATT
	Fine with option 1 after the clarification. 

	Nokia 
	Fine with Option 1.



Issue 1-2-3: Impact of SRS antenna port switching to RRM requirements in NR-DC
· Option 1 (Apple, CATT, NEC, HW, vivo, QC, LG, Xiaomi, OPPO, Ericsson, vivo): No impact to NR measurement requirements relevant to measurements based on SSB/CSI-RS due to NR SRS antenna switching, as NR measurements are always prioritized 
· Option 2 (Nokia): Add one note indicating the DL may be affected due to SRS antenna switching if txSwitchImpactToRx is configured.
	Company
	Comments

	Apple
	Option 1

	LG 
	Support option 1

	MediaTek
	Support option 1a which is option 1 with the limitation in the same Cell group.
For the different cell group, it should follow SRS carrier switching requirement, i.e., no requirement.

	Ericsson
	Option 1.

	Xiaomi
	Support option 1.

	Intel
	Option 1

	NEC
	Option 1

	CATT
	Option 1. 

	Nokia
	We would share the same view with MTK. 



Issue 1-2-4: Impact of SRS antenna port switching to other specific RRM requirements
· Option 1 (CATT, Apple/OPPO(NR based), Ericsson(in same CG)): The requirement for handover, BWP switching, SCell activation/deactivation should not be impacted by SRS antenna port switching.
	Company
	Comments

	Apple
	Option 1 for NR UE behavior only.

	LG
	We are fine with option 1 with no spec impact.

	Huawei
	Disagree with option 1. We don’t think there is SRS AS during HO. Prefer not to bundle different requirements together, as thing will be overcomplicated. And does it mean other requirements could be impacted?

	MediaTek
	Disagree with Option 1. 
As we know, RAN4 did not define the requirements when SRS carrier switching collides with other procedure. Thus, we should follow the same rule for SRS antenna port switching.

	Ericsson
	We agree with Huawei’s comment on that SRS cannot be expected during HO. Prefer to leave this issue FFS.

	QC
	We agree with Huawei that HO is unlikely during SRS antenna switching.

	CATT
	Option 1. We think the proposal is not conflicted with understanding that SRS is not collided with HO. We are not very clear what the issue is. 

	Nokia
	We agree with Huawei’s comment. Are we going to discuss the combination of all the different features?



Issue 1-2-5: Impact of SRS antenna port switching to timing requirements 
· Option 1 (HW, CATT, Apple, QC, Xiaomi, OPPO, vivo, Nokia): No need to consider impact to timing requirements for SRS antenna switching.
· Option 2 (Ericsson, NEC): Further look into performance impact on timing-based measurements from SRS antenna port switching, and if needed, identify how to mitigate performance degradation.
· Option 3 (vivo, Apple, QC, Xiaomi, OPPO, Ericsson, vivo): Do not consider impact to timing measurements in R17 SRS antenna port switching in R17 FeRRM WI.
· New option 4: No need to consider impact to timing requirements (non-positioning related) for SRS antenna switching.
	Company
	Comments

	Apple
	Option 4

	Huawei
	Fine with option 4.

	Ericsson
	Fine with Option 4.

	Xiaomi
	Option 4 is ok to us.

	NEC
	OK with option 4

	CATT
	Fine with option 4. 

	Nokia
	Fine with Option 4.



Issue 1-2-7: Impact of SRS antenna port switching to CSF and other RS
· Option 1 (QC, Apple, OPPO): 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 2 (vivo) Scheduling of SRS antenna switching should avoid collision to the following:
· PUSCH/PUCCH transmission with priority index 1 or DL pre-emption transmission
· PUSCH/PUCCH transmission carrying HARQ-ACK/positive SR/RI/CRI/SSBRI and/or PRACH
· PUSCH transmission carrying aperiodic CSI (if periodic/semi-persistent SRS resources are configured)
	Company
	Comments

	Apple
	Option 1

	Huawei 
	Disagree agree with option 1/ 2. RAN4 don’t define such restriction on scheduling for particular RS/signals. We only define interruption requirements, and we also don’t consider whether the interruption could apply based on particular RS/signals. 

	Ericsson
	Agree with Nokia’s comment from first round on that the priority handling between SRS transmission and other RSs are defined in RAN1 and not in RAN4. Hence we disagree with Options 1 / 2.

	CATT
	No need to define requirements in RAN4.

	Nokia
	This seems to be RAN1 scope not in RAN4.



Issue 1-3-1: Interruption requirement applicability
· Option 1 (CATT, QC, MTK, Apple, LG, Intel,): SRS antenna switching interruptions on both DL and UL applies to the band combinations ignalled in txSwitchImpactToRx or txSwitchWithAnotherBand.
· Option 2 (HW, vivo, Xiaomi, Nokia): txSwitchImpactToRx indicates the SRS antenna port switching impact to DL only, and txSwitchWithAnotherBand indicates the SRS antenna port switching impact to UL only.
	Company
	Comments

	Apple
	Option 1

	Huawei
	Option 2

	MediaTek
	Support option1. Considering RAN4 test case, ACK/NACK will be failed either DL or UL is interrupted.

	Xiaomi
	Prefer option 2.

	Intel
	Option 1.

	CATT
	Option 1. 

	Nokia
	Option 2.



Issue 1-3-2: Interruption requirement for UE with or without per-FR MG capability
· Option 1 (CATT, Xiaomi, MTK, HW, Ericsson, vivo, Nokia): Interruption requirement of SRS antenna port switching will not depend on per-UE or per-FR gap capability. It is not necessary for RAN4 to clarify UE reported capability.
· Option 2 (Intel, Apple, OPPO): 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 it’s not expected that txSwitchImpactToRx or txSwitchWithAnotherBand indicates any band combination cross FR1 and FR2 when UE is capable of per-FR MG.
	Company
	Comments

	Apple
	We can compromise to another option that:
Option 2a:
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”.
Some clarification to the proponents of option 1. 
In in TS38.133 section 8.2, for the interruption requirement, there is a generic introduction section, e.g., 8.2.1.1, 8.2.2.1, 8.2.3.1, 8.2.4.1, RAN4 specified that “For a UE which does not support per-FR measurement gap, interruptions to the PCell and activated Scell may be caused by Scells on any frequency range. For a UE which supports per-FR gaps, interruptions to Pcell, PSCell and activated Scell may be caused by Scells on the same frequency range as the victim cell.”
For SRS antenna port switching, we may have new sub-section in the interruption section, but because SRS antenna port switching interruption is based on  txSwitchImpactToRx or txSwitchWithAnotherBand indication rather than per-FR MG capability. We need some clarification in the generic section 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”. Without such clarification the rule in generic introduction section would naturally apply for all the sub-sections.
Please note we are not defining UE ehaviour but just clarify the requirement applicability between different sections in TS38.133.

	Huawei
	Support option 2a in Apple’s comments.

	MediaTek
	 Support option 1. 
The capability is up to UE to report. Thus, we do not see the needs to have option2 limitation.
We can send an LS to RAN2 to clarify the relation between of them, if needed.

	Xiaomi
	Option 2a raised by Apple is acceptable to us.

	Intel
	Fine with option 2a. from our understanding,  the legacy interruption requirement is related to UE per-FR gap capability. We prefer to clarify the relationship between txSwitchImpactToRx and per-FR gap capability.

	CATT
	Option 1. How to capture in the specification can be FFS. 

	Nokia
	We may need clarify if the UE capability can indicate the carriers across FRs. This can be further discussed. 



Issue 1-3-4: Would the interruption requirement differentiate between sync and async cases?
· Option 1 (Intel, Xiaomi, OPPO, HW, vivo, MTK, Apple, QC): No; one single requirement to cover the synchronous and asynchronous scenarios with or without UL TA.
· Option 1a (Apple): No, interruption requirement is based on the async case for the minimum requirement.
· Option 2 (CATT, Ericsson, Nokia): Yes, the interruption requirement can differentiate between sync and async cases.
· Option 2a (LG): Introduce different interruption length between synchronous and asynchronous depending on ‘UL(SRS antenna port switching)-UL slot’ or ‘UL(SRS antenna port switching)-DL slot’.
	Company
	Comments

	Apple
	Option 1/1a.

	LG
	We are fine with the same interruption between synchronous and asynchronous. However, in synchronous case, when the slot after SRS antenna port switching is DL, there is no interruption for the DL slot since there exists the time period (NTA_offset) that changes from Tx to Rx. Therefore, this case (option 2a) should be considered when defining the interruption requirements.

	Huawei
	Option 1

	MediaTek
	Support option 1. One additional slot will be considered for sync case if TA is considered. As a result, there is no different between async and sync.

	Ericsson
	Support Option 2.

	Xiaomi
	Support option 1.

	Intel
	Option 1

	QC
	Option 1/1a.

	CATT
	Option 2. 

	Nokia 
	Option 2. 



Issue 1-3-5: txSwitchImpactToRx for intra-band case
· Option 1 (Intel, Ericsson): 
· txSwitchImpactToRx can’t differentiate intra-band contiguous CA and intra-band non-contiguous CA case, it’s FFS how to indicate txSwitchImpactToRx for intra-band case.
· txSwitchImpactToRx is only used to indicate whether UL switching has impact on the DL for intra-band non-contiguous CA case.
· Option 2 (CATT, MTK, Apple, HW, Nokia)
· No need to have such clarification in option 1.
	Company
	Comments

	Apple
	Option 2

	Huawei 
	Option 2

	MediaTek
	Support option 2. To make specification simple, we prefer not to further discuss the case for contiguous CA and non-contiguous CA.

	Ericsson
	Option 1, as we agree that usage of txSwitchImpactToRx for intra-band case needs further clarification.

	Xiaomi
	Support option 2.

	Intel
	For intra-band case, there are two cases for the indication of txSwitchImpactToRx:
case 1: when UE report that there is impact to DL due to TX switching, it means that interruption requirement applies for both intra-band contiguous CA and intra-band non-contiguous CA case. However, if UE has two separate RF chain for intra-band non-contiguous CA, the interruption requirement is not needed. 
Case 2: if UE report that there is no impact to DL due to TX switching, it means that there will be no interruption requirement even for intra-band contiguous CA. it’s not correct.
Therefore, we suggest to differentiate the applicability scenario to improve the system performance.


	QC
	Based on our understanding, SRS antenna switching interruptions on intra-band non-contiguous CA carriers are the same, due to the fact that they are close on frequency domain even if different Rx chains are used. Therefore, we don’t see the need to signal these two carriers separately. 

	CATT
	Option 2. 

	Nokia
	We are fine to further discuss this issue. 



Issue 1-4-1: The interruption requirement is defined based on slot level or symbol level
· Option 1 (CATT, Intel, Xiaomi, Apple, QC, MTK, HW, vivo): based on slot level
· Option 2 (HW, Ericsson, NEC, Nokia): based on symbol level
· Option 3 (LG): Symbol level based interruption should be considered when SRS antenna port switching is configured in flexible slot in synchronous case.
· Option 4 (vivo, Ericsson): RAN4 should firstly study whether and how network can obtain the interrupted symbol information, when SRS antenna port switching is performed in another band.
	Company
	Comments

	Apple
	Option 1

	LG
	Slot based interruption is feasible for DL only or UL only slot. However, in synchronous case, if SRS antenna port switching is configured in flexible slot (DL+UL symbols), the interruption would apply for only UL symbols not DL symbol. So, option 3 should also be considered.

	MediaTek
	Support option 1.

	Ericsson
	Option 2

	Xiaomi
	Support option 1.

	Intel 
	Option 1.

	QC
	Option 1.

	NEC
	Option 2 

	CATT
	Option 1. 

	Nokia
	Option 2.



Issue 1-4-2: The components within interruption time of SRS antenna port switching in FR1
· Option 1 (CATT): all guard symbols, all SRS symbols transmitted on other antenna port, and only one switching time.
· Option 2 (Xiaomi): Antenna switching time for switching to and switching back outside the SRS transmission symbols should be counted in the interruption time.
· Option 3(Apple, QC, LG, OPPO): The components within interruption time of SRS antenna port switching in FR1 include:
· Antenna port switching time between SRS symbols in slot (transient time)
· SRS transmission time
· Transient time before and after SRS transmission occasion.
· Option 4 (CMCC, HW, Ericsson, NEC): The components within interruption time include SRS transmission time and SRS antenna switching time before and after SRS transmission.
· Option 5 (vivo): For interruption requirements, the interruption time is preferred to include power adjustment period, antenna switching time and SRS transmission time.
· Option 6 (Nokia): 
· 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. And the uplink interruption comprises the SRS transmission period and the transient period dependent on the SCS.
· 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. The uplink interruption comprises the SRS transmission periods, the guard period in-between and the transient periods dependent on the SCS.
· Option 7 (MTK, Apple, QC, Xiaomi, HW, vivo): The components within interruption time of SRS antenna port switching in FR1 include:
· 6 symbols, and
· Antenna switching time before and after SRS transmission occasion.
	Company
	Comments

	Apple
	Option 3 and option 7 for compromise.

	LG
	We support option 3. In addition, as commented in Issue 1-3-4, if the slot after SRS antenna port switching is DL, the time to switching back does not need to be considered since there exists the time period (NTA_offset) that changes from Tx to Rx.

	Huawei
	Option 7

	CMCC
	For option 7, one question for clarification, why 6 symbols are proposed.

	MediaTek
	Support option 7.

	Ericsson
	Our preference is still Option 4. Same question as CMCC regarding Option 7.

	Xiaomi
	Support option 7.

	Apple2
	To CMCC and Ericsson: In order to use same minimum requirements for different SRS antenna switch patterns, 6 symbol is used as the longest time duration containing SRS symbols and guard symbols; it’s similar as the assumption RAN4 used in SRS carrier based switching.

	QC
	Option 7, and agree with Apple’s clarification, 6 symbols length limitation is from RAN1 and using this length can cover all the cases.

	NEC
	Prefer option 4. Regarding option 7, SRS may not be configured in all 6 symbols all the time. We need not define requirements assuming always 6 symbols are configured. 

	CATT
	The number of SRS transmission symbols should be considered. FFS whether to use the maximum number. 

	Nokia
	Option 6. 
We are also fine with Option 4 as a starting point.   



Issue 1-4-3: details of the interruption time in FR1
· Option 1 (Xiaomi, Apple, QC, MTK, HW): Interruption time is specified based on 2 antenna switching time (2*15us) and 6 symbol time
	Company
	Comments

	Apple
	Option 1

	LG
	We are fine the option 1 for DL only or UL only slot. However, if SRS antenna port switching is configured in the flexible slot, 6 symbol might not be used as commented in Issue 1-4-1.

	Huawei
	Option 1

	CMCC
	Pending on the conclusion of Issue 1-4-2

	MediaTek
	Support option 1.

	Ericsson
	Depends on outcome from Issue 1-4-2. The proposal here would make sense if Issue 1-4-2 Option 7 is agreed. 

	Xiaomi
	Support option 1.

	QC
	Support option 1.

	NEC
	Prefer to use SRS transmission time instead of 6 symbols.

	CATT
	Related to issue 1-4-2, the different number of SRS transmission symbols should be considered. 

	Nokia
	This depends on the conclusion from Issue 1-4-2. 



Issue 1-4-4: Interruption requirement proposals
	Company
	Comments

	LG
	Wait the conclusions of other issues

	Ericsson
	This depends on outcome of other issues. Hence those issue need to be resolved before we can agree on detailed requirement.

	Xiaomi
	Wait the conclusions of other issues

	Nokia
	We can discuss it further after concluding on the general principles.



Issue 1-5-1: LS to other groups 
	Company
	Comments

	
	





Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”
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Figure 6.3.3.7-1: PUCCH/PUSCH/SRS time mask when there is a transmission before or after or both
before and after SRS, when sounded on the same antenna (Ant 'x’)
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Figure 6.3.3.7-2: PUCCH/PUSCH/SRS time mask when there is a transmission before or after or both
before and after SRS, when sounded on a different antenna (Ant 'x' and Ant'y" are different antenna
ports)
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