3GPP TSG-RAN4 Meeting #101-e	R4-2120294
Electronic Meeting, Nov 01-12, 2021
Agenda item:			8.10.2.1
Source:	Moderator (Apple)
Title:	Email discussion summary for [101e][218] NR_RRM_enh2_1
Document for:	Information
Introduction
This email discussion summary includes general (8.10.1) and SRS antenna port switching (8.10.2.1).
Topic #1: SRS antenna port switching (9.10.2.1)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117325
	CATT
	Proposal 1: Don’t capture the performance degradation requirements on these symbols for SRS antenna port switching in TS38.133.
Proposal 2: RAN4 to define a generic requirement regardless of SRS resource configuration, i.e. define interruption requirements for a limited set of SRS configurations such as 6 consecutive SRS symbols with antenna port switching in a slot.
Proposal 3: UE shall not transmit SRS when semi-persistent and periodic SRS are configured in the same symbol(s) with L1-RSRP/L1-SINR measurement, and the L1-RSRP/L1-SINR measurement will be interrupted when overlapping with aperiodic SRS transmission.
Proposal 4: It should not be needed adding clarification/note of the handover/reselection/SCell activation requirements are defined when there are not SRS antenna port switching happens during the process of handover/ reselection/ SCell activation.
Proposal 5: RAN4 doesn’t define the rules to avoid collisions except what has been defined in RAN1 and NR measurement.
Proposal 6: Define different requirements between sync and async cases. The number of interrupted slots for sync cases will be subtracted 1 based on the requirement for async cases.
Proposal 7: No need to have clarification for txSwitchImpactToRx with intra-band contiguous CA and intra-band non-contiguous CA case.
Proposal 8: The interruption requirements will be defined based on slot level.
Proposal 9: The interruption requirements are proposed to be defined as following:
Table 1. Interruption (slot number) requirement for Synchronized network
	Victim cell SCS (kHz)
	Aggressor cell SCS

	
	15 kHz
	30 or 60 or 120 kHz

	15 or 30
	1
	1

	60
	2
	1

	120
	3
	1



Table 2. Interruption (slot number) requirement for asynchronized network
	Victim cell SCS (kHz)
	Aggressor cell SCS

	
	15kHz
	30 or 60 or 120 kHz

	15 or 30
	2
	2

	60
	3
	2

	120
	4
	2


Proposal 10: RAN4 doesn’t define the rules to avoid collisions except what has been defined in RAN1 and NR measurement.
Proposal 11: Prefer option 2, i.e. up to UE implementation.

	R4-2117326
	CATT
	CR based on discussion paper 7325.

	R4-2117446
	Apple
	Proposal 1: No need to specify performance degradation on symbols before and after SRS transmission for the cell with SRS antenna port switching and on SRS transmit symbols in TS38.133. 
Proposal 2: RAN4 to define a generic requirement regardless of SRS resource configuration.
Proposal 3: 
· For NR SA, EN-DC and NE-DC, UE is not required to perform NR SRS antenna port switching when P/SP NR SRS resource and the AP CSI-RS for NR L1-RSRP/L1-SINR measurement are scheduled in the same OFDM symbol; otherwise, NR SRS antenna port switching shall be prioritized.
· For NR-DC, UE is not required to perform NR SRS antenna port switching when P/SP NR SRS resource and the AP CSI-RS for NR L1-RSRP/L1-SINR measurement are scheduled in the same OFDM symbol of same CG; otherwise, NR SRS antenna port switching shall be prioritized.
Proposal 4: In corresponding requirement section of TS38.133, RAN4 to clarify that other specific RRM requirements except for the NR measurements only applies when no SRS antenna port switching occurs during those RRM activities. 
Proposal 5: RAN4 to not define any solution and requirement for SRS antenna port switching to avoid collision to all reference signals including CSI-IM except DMRS and UCI containing CSF report.
Proposal 6: No need to further discuss the minimum interruption requirements for sync cases. 
Proposal 7: No need to differentiate txSwitchImpactToRx applicability for intra-band contiguous CA and intra-band non-contiguous CA case.
Proposal 8: Interruption requirement of SRS antenna port switching shall be defined based on slot level.
Proposal 9: The composites of interruption requirement for SRS antenna port switching in FR1 include:
· SRS Transmission time (use 6 symbols as minimum requirement), and
· Antenna switching time before and after SRS transmission occasion (2*15us).
Proposal 10: 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

	120
	5
	3
	3


·  Unit of interruption requirement is slot for NR and subframe for LTE.
Proposal 11: RAN4 only discuss the prioritization between SRS and RRM activities but not discuss any other collision cases already defined in RAN1.
Proposal 12:
For SRS antenna port switching (FR1 only), when two SRS resources having the same time domain behavior, i.e., both SRS resources are periodic, semi-persistent or aperiodic, are scheduled on the same OFDM symbol:
· This is up to RAN1 discussion, and no need to discuss this case in RAN4.

	R4-2117621
	Qualcomm, Inc.
	Proposal 1: No need to capture the performance degradation during transient period in RRM specification.
Proposal 2: SRS antenna switching interruptions on both DL and UL apply to the band combinations signaled in txSwitchImpactToRx or txSwitchWithAnotherBand. If test and network scheduling feasibility concerns are addressed, separated interruptions on UL and DL can be discussed.
Proposal 3: No need to have clarification for txSwitchImpactToRx with intra-band contiguous CA and intra-band non-contiguous CA case
Proposal 4: Scheduling of SRS antenna switching should avoid collision to all reference signals, including CSI-IM, except DMRS, and UCI containing CSF report. If the collision happens, it is considered as an error case and no UE requirement is imposed.
Proposal 5: Network should avoid scheduling conflict aperiodic SRS antenna switching and L1-RSRP measurement. When the collisions happen, it’s up to UE implementation for collision resolution.
Proposal 6: Network should avoid scheduling conflict periodic SRS antenna switching and L1-RSRP measurement. If the network side solution is not feasible, the following requirement apply. UE can drop periodic SRS antenna switching when it conflicts with L1-RSRP measurement. L1-RSRP measurement requirement still applies.
Proposal 7: Interruption time is specified in the unit of a slot.
Proposal 8: Interruption requirement is the same for synchronized and asynchronized carriers.
Observation 1: If gNB can’t utilize the SRS symbol transmission time between transient or guard periods, the SRS symbol transmission time is part of the interruption duration.
Proposal 9: Interruption time is the summation of the 2 transient period and 6 symbol time.
Proposal 10: SRS antenna switch interruption is specified as Table 2-2 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




	R4-2117706
	CMCC
	Proposal 1: since RAN1 has specify the dropping rules between SRS and PUSCH/PUCCH, it is confusing to say that performance degradation on the SRS transmit symbols can be expected. And it is suggested to have following update:
Do not define the scheduling restriction on symbols before and after SRS transmission for the cell with SRS antenna port switching and on SRS transmit symbols in Rel-17
· Performance degradation on these symbols can be expected
· FFS whether and how to capture this in TS 38.133
Proposal 2: the interruption time includes transient period before and after SRS transmission and SRS transmission time. 
Proposal 3: the interruption requirements can be specified based on slot level.
Proposal 4: for asynchronous case, the interruption requirements are proposed as:
	Victim CC SCS(kHz)
	Aggressor CC SCS (kHz)

	
	15 
	30
	60

	15 
	2
	2
	2

	30 
	2
	2
	2

	60 
	3
	2
	2

	120 
	5
	3
	3




	R4-2117811
	Xiaomi
	Proposal 1: RAN4 to define a generic requirement regardless of SRS resource configuration.
Proposal 2: No need to further clarify for txSwitchImpactToRx with intra-band contiguous CA and intra-band non-contiguous CA case.
Proposal 3: RAN4 to define the interruption requirement based on slot level.
Proposal 4: The interruption time of SRS antenna port switching would include the SRS antenna port switching time and the SRS transmission time. 
Proposal 5: The interruption time would be specified based on the antenna switching to and switching back time (2*15us) and the SRS transmission time of 6 OFDM symbols of the aggressive CC.

	R4-2117837
	LG Electronics Inc.
	· Proposal 1: Capture the following description of performance degradation due to SRS antenna port switching in the TS38.133:
· For the symbols before and after SRS transmission for the cell with SRS antenna port switching and on SRS transmit symbols, demodulation performance can be expected.
· Proposal 2: RAN4 to define a generic requirement regardless of SRS resource configuration as Option 3.
· Proposal 3: Interruption length due to SRS antenna switching is defined by Table 1 in asynchronous case.
· Table 1 Interruption length in asynchronous case
	Victim cell SCS [kHz]
	Interruption length [slot]

	
	Aggressor cell SCS [kHz]

	
	15
	30
	60

	15
	2
	2
	2

	30
	2
	2
	2

	60
	3
	2
	2



· Proposal 4: The same interruption length for the asynchronous case could be defined if the slot after SRS antenna port switching is the uplink slot in the synchronous case (UL+UL slot configuration).
· Proposal 5: If the slot after SRS antenna port switching is the downlink slot (UL+DL slot configuration) in the synchronous case, the interruption length can be defined by Table 2.
· Table 2 Interruption length for UL+DL slot configuration in the synchronous case 
	Victim cell SCS [kHz]
	Interruption length [slot]

	
	Aggressor cell SCS [kHz]

	
	15
	30
	60

	15
	1
	1
	1

	30
	1
	1
	1

	60
	2
	1
	1



· Proposal 6: If SRS antenna port switching is configured in the flexible slot in the synchronous case, the interruption should apply to only uplink symbols in the interrupted slot.

	R4-2118023
	Intel Corporation
	Proposal 1: Impact of SRS antenna port switching to RRM requirements in NR-SA will be:
· The SRS antenna port switching is not colliding with any other transmission with higher priority defined in TS 38.214 [26].
· The SRS antenna port switching is not colliding with any SSB/CSI-RS based L3 measurements and the measurements for RLM/BFD, L1-RSRP/L1-SINR.
Observation 1: It’s possible to use txSwitchImpactToRx to differentiate intra-band and inter-band CA in conjunction with another IE BandParameters. 
Proposal 2: No need to have clarification for txSwitchImpactToRx with intra-band contiguous CA and intra-band non-contiguous CA case.
Proposal 3: The interruption requirement is defined based on slot level.
Proposal  4: RAN4 to define a generic requirement regardless of SRS resource configuration.

	R4-2118096
	MediaTek Inc.
	Proposal 1: For scheduling restriction, the performance degradation should be specified in TS 38.133 clearly, e.g., "Performance degradation may be expected on the symbols before and after SRS transmission for the cell with SRS antenna port switching and on SRS transmit symbols on the carrier that UE performs SRS antenna port switch".
Proposal 2: When SRS resource collides with L1-RSRP/L1-SINR RS, whether to transmit SRS resource is determined by the same rule between the SRS resource and the associated L1-RSRP/L1-SINR reporting type defined in section 6.2.1.3 of TS 38.214.
Proposal 3: For NR-SA, UE is not required to perform SRS antenna port switching when periodic/semi-persistent SRS resource and the L1-RSRP/L1-SINR measurement RS for aperiodic report are scheduled in the same OFDM symbol. Otherwise, UE is required to perform SRS antenna port switching.
Proposal 4: For EN-DC, UE is not required to perform SRS antenna port switching when periodic/semi-persistent SRS resource and the L1-RSRP/L1-SINR measurement RS for aperiodic report are scheduled in the same OFDM symbol in the SCG. Otherwise, UE is required to perform SRS antenna port switching.
Proposal 5: For NE-DC, UE is not required to perform SRS antenna port switching when periodic/semi-persistent SRS resource and the L1-RSRP/L1-SINR measurement RS for aperiodic report are scheduled in the same OFDM symbol in the MCG. Otherwise, UE is required to perform SRS antenna port switching.
Proposal 6: For NR-DC, UE is not required to perform SRS antenna port switching when periodic/semi-persistent SRS resource and the L1-RSRP/L1-SINR measurement RS for aperiodic report are scheduled in the same OFDM symbol in the same CG. Otherwise, UE is required to perform SRS antenna port switching.
Proposal 7: Scheduling of SRS antenna switching should avoid collision to all reference signals including CSI-IM except DMRS and UCI containing CSF report. If a collision occurs, no UE requirement will be applied.
Proposal 8: 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 9: The SRS antenna switching time is 15us.
Proposal 10: The SRS antenna switching interruption time should be sum of
(A) SRS Transmission time (up to 6 symbols).
(B) 2 * 15us
Proposal 11: RAN4 to define one single requirement to cover the synchronous and asynchronous scenarios with or without UL TA.
Proposal 12: The SRS antenna switching interruption requirement should be specified as follows.
Table 5. 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


Proposal 13: For SRS antenna port switching (FR1 only), when two SRS resources having the same time domain behavior are scheduled on the same OFDM symbol:
· For UE not supporting R17 feMIMO, whether to transmit the SRS is up to UE implementation.
· For UE supporting R17 feMIMO, follow the priority rule defined in RAN1 in R17, if any.


	R4-2118254
	vivo
	Proposal 1  Do not capture the performance degradation in TS 38.133. If LS to RAN1 is sent in this meeting, inform RAN1 about the performance degradation.
Proposal 2  For aperiodic SRS transmission, clarify in the spec by adding a note for L1-RSRP/L1-SINR measurement period requirements, 
‘Note: Longer measurement period is expected if semi-persistent/periodic L1-RSRP or L1-SINR report is scheduled in the same symbol with aperiodic SRS in the same carrier’
Proposal 3  Send LS to RAN1 to check the prioritization rule for SRS antenna switching, i.e. whether the prioritization rule defined for SRS transmission and guard periods also applies for the transient periods, especially for CA/DC case and the corresponding UL band is indicated in txSwitchWithAnotherBand.
Proposal 4  UE is not required to perform SRS antenna port switching when SRS resource and the DL RS for NR L1-RSRP/L1-SINR measurements are scheduled in the same OFDM symbol in CA/DC.
Observation 1  The transient period considered for SRS antenna switching is much shorter than the RF re-tuning time considered for SRS carrier switching.
Observation 2  The use case of SRS antenna switching discussed in the R17 FeRRM WI is different from SRS carrier switching discussed in R16. 
Proposal 5  In R17 feRRM WI, the number of consecutive symbols for SRS transmission configured in a slot comprising UL symbols is no more than X, and X = 2 is preferred.
Proposal 6  Clarify that for intra-band case, the interruption to DL is always applied.
Proposal 7  The interruption requirement is preferred to be defined based on slot level.
Proposal 8  The maximum interruption for SRS antenna switching is 2 slots for all kinds of subcarrier spacing in FR1.

	R4-2118361
	OPPO
	Proposal 1: Define the requirement clearly in TS 38.133 that no scheduling restriction on symbols before and after SRS transmission for the cell with SRS antenna port switching and on SRS transmit symbols are expected, but performance degradation on these symbols can be allowed.
Proposal 2: RAN4 to define a generic requirement regardless of SRS resource configuration, e.g., interruption requirements for a limited set of SRS configurations.
Proposal 3: 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.
Proposal 4: No need to have clarification for txSwitchImpactToRx with intra-band contiguous CA and intra-band non-contiguous CA case.
Proposal 5: The interruption requirement is defined based on slot level.
Proposal 6: Interruption time is specified based on 2 antenna switching time (2*15us) and SRS Transmission time (use 6 symbols as minimum requirement).
Proposal 7: Agree the principle that UE behavior already defined in RAN1 shall not be changed, and if the case has no priority rule defined in TS 38.214 and not colliding with any NR measurements, UE is allowed to cause the interruption on the other CC(s).

	R4-2118416
	Nokia, Nokia Shanghai Bell
	Observation #1: RAN4 requirements shall be defined at least for consecutive SRS transmission in Fig.1(a) taking into account the guard period in-between the SRS resources.
Observation #2: RAN4 requirements shall be not defined for non-consecutive SRS transmission in Fig.1(b) before the guard period gets clarified in RAN1.
Observation #3: RAN4 requirements can be defined if SRS resources of a resource set are configured in separate slots, but the guard period shall not be considered.
Proposal #1: RAN4 shall define the requirements for the following scenarios in Rel17 where
· The SRS resources of a set are transmitted in the same slot with consecutive SRS transmission, or
· The SRS resources of a set are transmitted in separate slots.
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 in this scenario gets clarified in RAN1.  
Proposal #3: Do not define the priority in RAN4 when SRS resource and L1-RSRP/L1-SINR measurement are scheduled in the same OFDM symbol. 
Observation #4: When the SRS resources of a set are configured in a slot with consecutive SRS transmission, the interruption shall include at least the SRS transmission periods and the guard period in-between.
Observation #5: The SRS transmission period includes the configured number of symbols for SRS resources at SRS switching.
Observation #6: The impact due to transient period should not be considered when defining the interruption requirements at SRS antenna switching. 
Proposal #4: When the SRS resources of a set are configured in a slot with consecutive SRS transmission, the interruption includes the SRS transmission periods and the guard period in-between, where the SRS transmission period includes the number of symbols configured for SRS resources at SRS switching.  
Proposal #5: When the SRS resources of a set are not configured in a slot, the interruption includes only the SRS transmission period where the SRS transmission period includes the number of symbols configured for SRS resources at SRS switching.
Proposal #6: The victim cells due to SRS switching shall be defined for UL interruption and DL interruption respectively, e.g. an UL interruption is allowed on any of the serving cells indicated in txSwitchWithAnotherBand, and a DL interruption is allowed on any of the serving cells indicated by txSwitchImpactToRx.

	R4-2118417
	Nokia, Nokia Shanghai Bell
	CR based on R4-2118416

	R4-2118428
	ZTE Corporation
	Proposal 1: Interruption requirement of  SRS antenna port switching is defined based on slot level.
Proposal 2: Define interruption requirements for cases that have been defined by RAN1 and NR measurement.

	R4-2118752
	Ericsson
	Proposal 1: 	RAN4 shall send LS to to consult RAN1 on how to handle cases where spacing between SRS resources transmitted in the same slot exceeds the defined guard period. 
Proposal 2: 	RAN4 shall focus on defining requirements for the following two cases until RAN1 has provided guidance on how to handle cases where consecutive SRS resources are transmitted in the same slot but with a separation that exceeds one OFDM symbol for µ=0,1,2 and two OFDM symbols for µ=3.
· SRS resources in a set are transmitted in the same slot with consecutive SRS resources being separated at most by one OFDM symbol for µ=0,1,2 and two OFDM symbols for µ=3, and 
· 	Consecutive SRS resources are transmitted in consecutive slots
Proposal 3:	Prioritization between scheduling of SRS antenna switching and transmission of certain signals and channels is to be handled by RAN1. If anything is unclear, RAN4 shall send LS to RAN1 and ask for clarification.
Proposal 4:	Interruption requirements shall be based on symbol granularity.
Proposal 5:	The following applies with respect to degradations and interruptions on victim carriers during SRS transmission with antenna port switching:
· UE not capable of transmitting SRS on one carrier and PUSCH/PUCCH on other carrier:
· downlink:
· if not txSwitchImpactToRx indicated, degradation before, after and potentially during, due to transients (power rail)
· if txSwitchImpactToRx indicated, interruption may result (antenna port dependency) in addition to degradation due to transient before and after SRS transmission
· uplink:
· UE not scheduled during SRS symbols.
· Degradation due to transients (power rail) on UL before and after.
· UE capable of transmitting SRS on one carrier and PUSCH/PUCCH on other carrier:
· downlink:
· if not txSwitchImpactToRx indicated, degradation before, after and potentially during, due to transients (power rail)
· if txSwitchImpactToRx indicated, interruption may result (antenna port dependency) in addition to degradation due to transient before and after SRS transmission
· uplink:
· if not txSwitchWithAnotherBand indicated, degradation before, after and potentially during, due to transients (power rail)
· if txSwitchWithAnotherBand indicated, interruption may result (antenna port dependency) in addition to degradation due to transient before and after SRS transmission

	R4-2118842
	Huawei, Hisilicon
	Observation 1: Performance degradation are intended for symbols before and after SRS transmission to perform antenna switch instead of the SRS transmit symbols.
Observation 2: There is no need to clarify the performance degradation on symbols overlapped with guard period as there is no transmission scheduled.
Proposal 1: It is suggested to capture in TS 38.133 that the performance degradation can be expected on 1 OFDM symbol before and after each SRS resource configured for antenna switching which is not overlapped with the guard period defined in TS 38.214 on the carrier where SRS antenna switching occurs.
Proposal 3: RAN4 to define a generic requirement regardless of SRS resource configuration.
Observation 3: The impact on L1-RSRP/L1-SINR measurement is for the case when collision happens between SRS AS on one carrier and DL RS for L1-RSRP/L1-SINR on another carrier which will be impacted by SRS AS indicated by txSwitchImpactToRx.
Proposal 4: NR measurement are always prioritized including L3 measurement, RLM/BFD/CBD and L1-RSRP/L1-SINR measurement.
Proposal 5: No specification impact of impact of SRS antenna port switching to other specific RRM requirements except for NR measurement.
Observation 4: The rules of scheduling of SRS and other RS/transmission is within RAN1 scope, and no conclusion shall be made in RAN4, and it is not related to the RRM requirements of SRS AS and the impact to existing RRM requirements. 
Proposal 6: 	Not to define the rules to avoid collisions except what has been define in RAN1 and NR measurement.
Proposal 7: The components within interruption time of SRS antenna port switching in FR1 include SRS transmission time (6 symbols as minimum requirements) and antenna switching time before and after SRS transmission (2*15us).
Proposal 8: Define the interruption requirements for asyc case as following table。
	
	Aggressor CC SCS(kHz)

	Victim CC SCS (kHz)
	15
	30
	60

	15
	2
	2
	2

	30
	2
	2
	2

	60
	3
	2
	2

	120
	5
	3
	3




	R4-2118843
	Huawei, Hisilicon
	CR based on R4-2118842.



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
	Agreement in last meeting:
· Do not define the scheduling restriction on symbols before and after SRS transmission for the cell with SRS antenna port switching and on SRS transmit symbols in Rel-17
· Performance degradation on these symbols can be expected
· FFS whether and how to capture this in TS 38.133



· Proposals
· Option 1 (CATT, Apple, QC, vivo): No need to specify performance degradation on symbols before and after SRS transmission for the cell with SRS antenna port switching and on SRS transmit symbols in TS38.133.
· Option 2 (CMCC, HW):
· since RAN1 has specify the dropping rules between SRS and PUSCH/PUCCH, it is confusing to say that performance degradation on the SRS transmit symbols can be expected. And it is suggested to have following update:
· Do not define the scheduling restriction on symbols before and after SRS transmission for the cell with SRS antenna port switching and on SRS transmit symbols in Rel-17
· Performance degradation on these symbols can be expected
· FFS whether and how to capture this in TS 38.133
· Option 3 (LG, MTK, OPPO, HW): Capture the description of performance degradation due to SRS antenna port switching in the TS38.133:
· Option 3a (LG’s wording): For the symbols before and after SRS transmission for the cell with SRS antenna port switching and on SRS transmit symbols, demodulation performance can be expected.
· Option 3b (MTK’s wording): Performance degradation may be expected on the symbols before and after SRS transmission for the cell with SRS antenna port switching and on SRS transmit symbols on the carrier that UE performs SRS antenna port switch. 
· Option 3c (HW’s wording): the performance degradation can be expected on 1 OFDM symbol before and after each SRS resource configured for antenna switching which is not overlapped with the guard period defined in TS 38.214 on the carrier where SRS antenna switching occurs.
· Recommended WF
· Based on 1st round discussion the issue 1-1-1 has been divided into two sub-issues: one is for technical clarification and the other is for whether to specify it or not. Please companies check if option 1 in issue 1-1-1a can be accept or not, and then we can discuss whether it’s necessary to capture it in WF or spec.
· Continue the discussion in 2nd round. Conclusions would be captured in the WF.
· 1st round Comment collection:
	Company
	Comments

	Apple
	Option 1. Since scheduling restriction itself could be represented by RF clarification, we don’t see strong rationale to clarify such performance degradation in RRM spec.

	QC
	It’s not clear to us why TS 38.133 needs to capture this performance degradation description while TS 38.101 clearly defined that transient period may have performance degradation already. We suggest to capture it in WF instead.

	Huawei
	First we share same understanding as option 2 that the performance degradation are only for symbols before and after SRS transmission. Just as Apple and AC, the whole discussion are about the transient period in RF spec which is before and after SRS AS symbols. With the above clarification, we the requirements in 38.101 cannot exactly reflect the agreements about the perform degradation and on which symbols it may apply. We prefer to have such clarifications in RRM spec. 

	CMCC
	There are two issues: firstly, it is necessary to make sure that our agreements are correct and clear. Then we can further discuss whether to capture the agreements in the spec. Option 2 targets for the first issue. We found the wording of the agreements in last meeting need to be updated, and the wording “and on SRS transmit symbols” is suggested to be removed. The reason is that on the SRS transmission symbols, RAN1 has specify the dropping rules between SRS and PUSCH/PUCCH, as duplicated as following. Since RAN1 has clearly specify the UE behavior when there is overlapping between SRS and PUSCH/PUCCH. It is confusing to say that performance degradation on the SRS transmit symbols can be expected. It is suggested to remove the wording “SRS transmit symbols”.
As for whether to capture the agreements in the spec TS 38.133, option 1 is preferred. We share similar view as Apple. Since it is already reflected in RF spec, we are OK not to capture it in RRM spec.
[image: ] 

	vivo
	Option 1. RF specs are already clear on the performance degradation.
For option 2, we see the agreements are on scheduling restrictions to be defined in RRM specs. There is no need to remove anything in previous agreements.
If any clarification is needed, in our understanding such clarification needs to be sent to RAN1 with an LS.

	LGE
	I’m not sure if there is clear description in TS38.101 for performance degradation. So we prefer to capture it in TS38.133.

	MediaTek
	Prefer Option 3c. Suggest to capture the performance degradation in TS 38.133 to make the requirement clearer.

	Xiaomi
	Support Option 1. The transient period defined in RF spec imply the performance degradation, we prefer not to further clarify in RRM spec.

	Intel
	Prefer option 1. Since it’s already captured in RF specs that performance degradation is possible.

	ZTE
	Option 1. Transient period , which is before and after SRS transmission, has been defined in TS 38.101

	Ericsson
	Our understanding is performance degradation is not on SRS symbols. Performance degradation may be on data symbols before and after SRS symbols due to RF transient periods. We are fine with CMCC proposal of removing “and on SRS transmit symbols”.
Regarding capturing it in the 38.133, we do not have strong view.

	OPPO
	Prefer Option 3/3c. We also think RF requirements in 38.101 cannot exactly reflect the agreements about the performance degradation and its impacted symbols. We prefer to have such clarifications in RRM spec to make it clear.

	CATT
	Option 1. The only effect of the sentence is to show the performance degradation is possible on these symbols. But actually network is already aware of this information and the demodulation works on these symbols are performed as the normal way. UE is not required to do any enhancement on these symbols. So adding this sentence has no any advantages on the specification or implementation. On the other hand, the performance degradation is about demodulation not RRM and should not be included in the RRM specification. 

	Nokia
	We agree with Option 2 that the performance issue is valid only on the symbols before and after the SRS transmit symbols. We may add a note indicating performance degradation may be expected on these symbols.



Issue 1-1-2: RAN4 requirement scope with different SRS resource configuration
· Proposals
· Option 1 (CATT, Apple, Xiaomi, LGE, OPPO, HW, Intel, QC, MTK, ZTE,):
· RAN4 to define a generic requirement regardless of SRS resource configuration.
· Option 2 (Nokia): 
· RAN4 shall define the requirements for the following scenarios in Rel17 where
· The SRS resources of a set are transmitted in the same slot with consecutive SRS transmission, or
· The SRS resources of a set are transmitted in separate slots.
· RAN4 do not define the requirements if the SRS resources of a set are transmitted in the same slot with non-consecutive SRS transmission, before the guard period in this scenario gets clarified in RAN1.  
· Option 3(Ericsson):
· RAN4 shall send LS to consult RAN1 on how to handle cases where spacing between SRS resources transmitted in the same slot exceeds the defined guard period. 
· RAN4 shall focus on defining requirements for the following two cases until RAN1 has provided guidance on how to handle cases where consecutive SRS resources are transmitted in the same slot but with a separation that exceeds one OFDM symbol for µ=0,1,2 and two OFDM symbols for µ=3.
· SRS resources in a set are transmitted in the same slot with consecutive SRS resources being separated at most by one OFDM symbol for µ=0,1,2 and two OFDM symbols for µ=3, and 
· 	Consecutive SRS resources are transmitted in consecutive slots
· Option 4(vivo):
· In R17 feRRM WI, the number of consecutive symbols for SRS transmission configured in a slot comprising UL symbols is no more than X, and X = 2 is preferred.

· Recommended WF
· Continue the discussion in 2nd round together with issue 1-4-2. 
· Conclusions would be captured in the WF.
· 1st round Comment collection:
	Company
	Comments

	Apple
	Option 1. We propose to use the whole 6 symbols for the minimum requirement design of SRS antenna port switching like carrier-based SRS switching, a generic requirement could be applied regardless of consecutive or non-consecutive SRS transmission in slot.


	QC
	Support option 1

	Huawei
	Support option 1.

	vivo
	Prefer option 4. 
We are OK to preclude the case of non-consecutive SRS transmission in a slot. 
This is related to issue 1-4-3.
We do not expect interruption to FR2 carrier if SRS ant switching is performed in FR1. However, we are ok to specify requirements for the cases when FR2 carriers are victim CCs.
When FR1 carriers are considered as victim CCs, we think the interrupted slots should be minimized. The only value that is different from others is for 15kHz-agressor-60kHz-victim case. To reduce interruptions requirements considered in this release, we think it is more appropriate to consider less symbols used for SRS ant switching.
Moreover, if the case when FR2 carriers are victim CC are considered, more interrupted slots should be considered. In this case, the less symbols considered for SRS transmission and transient time, the less interrupted slots will be counted.

	LGE
	Support option 1

	MediaTek
	Support option 1

	Xiaomi
	Support Option 1.

	Intel
	Support option 1.

	ZTE
	Option 1.

	Ericsson
	Our view is we can define requirements under the assumption that SRS symbols are configured on consecutive symbols (with 1 symbol guard period between SRS symbols). 
If this working assumption is not fine with companies, since we are discussing this for many meetings, we prefer asking RAN1 about how to handle the case when more than one symbol gap between two SRS symbols.   
Regarding option 1, if generic means defining for requirement by assuming 6 symbols, we cannot agree to that. 

	OPPO
	Support Option 1.

	CATT
	Option 1. Firstly, from the requirements perspective, we generally agree to define the requirements based on SRS transmission time (6 symbols) and the antenna switching time before and after SRS transmission occasion. This is the worst case and the minimum requirements, so it is not necessary to differentiate the SRS resources configuration.  

	Nokia
	Support Option 2 and Option 3. 
We agree with E///. We believe the SRS switching scenarios need to be clarified in order to identify the presence/length of the guard symbols, which determines the interruption requirements on RRM side. It would be risky to claim the requirements are applied in all cases while RAN1 discussion is ongoing. 




Sub-topic 1-2: Impact of SRS antenna port switching to other requirements
Sub-topic description:
Open issues and candidate options before e-meeting:
Last meeting agreement (R4-2115336):
	Issue 1-2-1: Impact of SRS antenna port switching to RRM requirements in NR-SA 
· Agreement in 2nd round:
· For NR-SA, UE is not required to perform SRS antenna port switching when SRS resource and the NR measurement, i.e., L3 measurement and RLM/BFD/CBD, are scheduled in the same OFDM symbol.
· FFS when SRS resource and L1-RSRP/L1-SINR measurement are scheduled in the same OFDM symbol.
Issue 1-2-2: Impact of SRS antenna port switching to RRM requirements in EN-DC or NE-DC 
· Agreements in 2nd round
· For EN-DC, UE is not required to perform SRS antenna port switching when SRS resource and the NR measurement, i.e., L3 measurement and RLM/BFD/CBD, are scheduled in the same OFDM symbol in the SCG.
· For NE-DC, UE is not required to perform SRS antenna port switching when SRS resource and the NR measurement, i.e., L3 measurement and RLM/BFD/CBD, are scheduled in the same OFDM symbol in the MCG.
· FFS on L1-RSRP/L1-SINR (follow the conclusion from issue 1-2-1)
Issue 1-2-3: Impact of SRS antenna port switching to RRM requirements in NR-DC 
· Agreements in 2nd round 
· For NR-DC, UE is not required to perform SRS antenna port switching when SRS resource and the NR measurement, i.e., L3 measurement and RLM/BFD/CBD, are scheduled in the same OFDM symbol in the same CG.
· FFS on L1-RSRP/L1-SINR (follow the conclusion from issue 1-2-1)
Issue 1-2-4: Impact of SRS antenna port switching to other specific RRM requirements 
· Agreements in 2nd round 
· RAN4 to clarify that other specific RRM requirements except for the NR measurements only applies when no SRS antenna port switching occurs during those RRM activities.
· RAN4 not to define prioritizing rules of SRS antenna switching and other specific RRM requirements except for the NR measurements.
· FFS whether spec clarification/note is needed to reflect the above agreements in the corresponding requirement section.



Issue 1-2-1: Impact of SRS antenna port switching to RRM requirements in NR-SA 
	· Agreement in last meeting:
· For NR-SA, UE is not required to perform SRS antenna port switching when SRS resource and the NR measurement, i.e., L3 measurement and RLM/BFD/CBD, are scheduled in the same OFDM symbol.
· FFS when SRS resource and L1-RSRP/L1-SINR measurement are scheduled in the same OFDM symbol.



· Proposals
· Option 1 (CATT, Nokia): UE shall not transmit SRS when semi-persistent and periodic SRS are configured in the same symbol(s) with L1-RSRP/L1-SINR measurement, and the L1-RSRP/L1-SINR measurement will be interrupted when overlapping with aperiodic SRS transmission.
· Option 2 (Apple, Nokia): UE is not required to perform NR SRS antenna port switching when P/SP NR SRS resource and the AP CSI-RS for NR L1-RSRP/L1-SINR measurement are scheduled in the same OFDM symbol; otherwise, NR SRS antenna port switching shall be prioritized.
· Option 3(QC): 
· Network should avoid scheduling conflict aperiodic SRS antenna switching and L1-RSRP measurement. When the collisions happen, it’s up to UE implementation for collision resolution.
· Network should avoid scheduling conflict periodic SRS antenna switching and L1-RSRP measurement. If the network side solution is not feasible, the following requirement apply. UE can drop periodic SRS antenna switching when it conflicts with L1-RSRP measurement. L1-RSRP measurement requirement still applies.
· Option 4 (Intel): Impact of SRS antenna port switching to RRM requirements in NR-SA will be:
· The SRS antenna port switching is not colliding with any other transmission with higher priority defined in TS 38.214 [26].
· The SRS antenna port switching is not colliding with any SSB/CSI-RS based L3 measurements and the measurements for RLM/BFD, L1-RSRP/L1-SINR.
· Option 5 (MTK): When SRS resource collides with L1-RSRP/L1-SINR RS, whether to transmit SRS resource is determined by the same rule between the SRS resource and the associated L1-RSRP/L1-SINR reporting type defined in section 6.2.1.3 of TS 38.214.
· For NR-SA, UE is not required to perform SRS antenna port switching when periodic/semi-persistent SRS resource and the L1-RSRP/L1-SINR measurement RS for aperiodic report are scheduled in the same OFDM symbol. Otherwise, UE is required to perform SRS antenna port switching.
· Option 6 (vivo): 
· For aperiodic SRS transmission, clarify in the spec by adding a note for L1-RSRP/L1-SINR measurement period requirements, 
· ‘Note: Longer measurement period is expected if semi-persistent/periodic L1-RSRP or L1-SINR report is scheduled in the same symbol with aperiodic SRS in the same carrier’
· UE is not required to perform SRS antenna port switching when SRS resource and the DL RS for NR L1-RSRP/L1-SINR measurements are scheduled in the same OFDM symbol in CA/DC.
· Option 7 (Nokia): 
· Do not define the priority in RAN4 when SRS resource and L1-RSRP/L1-SINR measurement are scheduled in the same OFDM symbol.
· Option 8 (HW, Apple, MTK):
· NR measurement are always prioritized including L3 measurement, RLM/BFD/CBD and L1-RSRP/L1-SINR measurement.
· Recommended WF
· Based on online and offline comments, option 8a is added to preclude the case of AP L1-RSRP/L1-SINR measurement colliding with AP SRS. Continue the discussion in 2nd round. Conclusions would be captured in the WF.
· 1st round Comment collection:
	Company
	Comments

	Apple
	Option 2. To reuse the similar prioritization rule for CSI reporting v.s. SRS carrier based switching on different carriers (TS38.214 section 6.2.1.3), we by default prioritize the SRS antenna port switching unless when AP CSI-RS for NR L1-RSRP/L1-SINR is overlapped with P/SP NR SRS resource.
	CSI-RS and SSB for L1-RSRP/L1-SINR
	SRS transmission (including interruption)
	Prioritization

	P/SP CSI-RS and SSB
	AP SRS
	AP SRS

	AP CSI-RS
	AP SRS
	AP SRS

	AP CSI-RS
	P/SP SRS
	AP CSI

	P/SP CSI-RS and SSB
	P/SP SRS
	P/SP SRS



However, if companies cannot achieve consensus on the priority between SRS and CSI-RS, we are also fine to compromise to option 8.

	QC
	Question to option 2: UE should distinguish an L1-RSRP measurement is for P/SP or AP CSI report, is it feasible from UE implementation and complexity perspective?

	Huawei
	We prefer option 8. Pretty much proposal refer to the rules in TS 38.214 6.2.1.3, which is the rules between CSI Report and SRS transmission. However, the issue we are discussing is the rules between CSI resource for measurement and SRS transmission. For option 1/2/5, it seems that they are following rules that only AP CSI report has higher priority than P/SP SRS. But according to 38.214, it seems that when CRI/SSBRI are included in the report, SRS are always dropped. CSI report will be dropped when it only include L1-SINR/L1-RSRP. From our understanding, SSB index and corresponding are mostly likely reported together. We would also like to hear views on this point from companies.

	vivo
	We support option 6, and see option 3, 4, 6, 8 are quite similar in general.
Firstly, regarding whether to reuse the priority rules defined for SRS carrier switching, our understanding is no. As analyzed in our paper, these 2 kinds of SRSs are for different use cases and interruptions are caused by different reasons. Hence the priority rule should be considered separately.
Secondly, we do not think priority rules defined for reporting can be re-used for measurements.
Therefore, a general principle, i.e. second bullet of option 6, should be adopted.
Regarding the first bullet, in our view it should be considered as a clarification to current spec and should be adopted at the same time.

	MediaTek
	Support option 5 and also can compromise to option 8.
For option 5.
Initially, we try to avoid the RS for aperiodic report is dropped due to SRS transmission. Our thinking is to associate the measurement RS and the report to define the priority rule for SRS and measurement RS. There will be questions asked about whether the measured RS will be dropped and UE cannot report one of RSs in aperiodic report? In our understanding, according to current scheduling availability requirement in TS 38.133 as follows, the measurement RS will be prioritized no matter the type of report.
	9.5.6.3    Scheduling availability of UE performing L1-RSRP measurement on FR2
The following scheduling restriction applies due to L1-RSRP measurement.
-    For the case where RS for L1-RSRP measurement is CSI-RS which is QCLed with active TCI state for PDCCH/PDSCH and not in a CSI-RS resource set with repetition ON, and N=1 applies as specified in clause 9.5.4.2
-    There are no scheduling restrictions due to L1-RSRP measurement performed based on the CSI-RS.
-    Otherwise
-    The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/CSI-RS for tracking/CSI-RS for CQI on 
-    symbols corresponding to the SSB indexes configured for L1-RSRP measurement, and/or
-    symbols corresponding to the periodic CSI-RS resource configured for L1-RSRP measurement, and/or
-    symbols corresponding to the semi-perssitent CSI-RS resource configured for L1-RSRP measurement when the resource is activated, and/or
-    symbols corresponding to the aperiodic CSI-RS resource configured for L1-RSRP measurement when the reporting is triggered.


  
For option 2, thanks for the suggestion. But, we have a concern on the case of “collision between SRS and the periodic RS for aperiodic report”. In that case, UE may not measure the periodic RS for aperiodic report because the measured RS will be dropped due to aperiodic SRS transmission. As a result, the aperiodic report will not be sent by UE.

	Intel
	From our understanding, the collision rule between CSI-RS reporting type and SRS transmission resource type can’t be re-used for measurement. UE may not know whether the RS for measurement is used for periodic or aperiodic reporting when it’s colliding with SRS. The collision rule defined in RAN1 between reporting type and SRS transmission is the rule to solve the collision between SRS and PUCCH/PUSCH transmission, which is our first bullet:
· The SRS antenna port switching is not colliding with any other transmission with high priority defined in TS 38.214 [26].
For the measurement collision, which is collision between SRS and CSI-RS for L1-RSRP measurement. In general, RRM measurement will be prioritized.  One issue is for Aperiodic SRS. If it is conflicted with CSI-RS for L1-RSRP, it will be dropped no matter whether CSI-RS is aperiodic/periodic/sp, according to current 38.133 section 9.5.6.3. 
We are open about whether A-SRS will be prioritized, which is similar as option 1.

	Ericsson
	A clarification question. 
Can companies please clarify what is the scenario considered in this discussion (sorry, I was not part of discussion last meeting):
Case 1: SRS antenna port switching and RRM measurements are performed on different bands at the same time. The priority is discussed for this case. 
Case 2: SRS antenna port switching and RRM measurements are performed on same band pairs. The priority is due to the fact that UL switching may overlap with next DL symbol which involve measurements discussed here.  at the same time. The priority is discussed for this case. 
If the discussion is for case 2:
As per my understanding of 38.214, the dropping between SRS and PUCCH/PUSCH comes due to the fact that SRS carrier switching can overlap with the next DL symbol. 
Since SRS antenna port switching can be much shorter than SRS carrier switching, not sure same set of rules can be applied. 
If it is for case 1, will it not depend on UE capability?
Or is it some other scenario?

	CATT
	Option 1. 
Firstly, we also would like to clarify the scenarios for this issue. When we talk to the collision between SRS antenna port switching and L1-RSRP/L1-SINR measurement, it means the collision due to SRS transmission and L1-RSRP/L1-SINR report rather than the collision between SRS transmission and DL RS for measurement. 
Secondly, for the priority between L1-RSRP/L1-SINR report and SRS antenna port switching, we think the order should be aperiodic L1-RSRP/L1-SINR report > aperiodic SRS antenna port switching > P/SP L1-RSRP/L1-SINR report > P/SP SRS antenna port switching. 
But from the comments above, some companies are talking about the collision between SRS transmission and DL reference signals, then it need to be clarified why the SRS transmission will be collided with DL reception of serving cell? 

	Nokia
	Option 7.
We also share the views in Option 1 and Option 2 that SRS antenna switching is not always deprioritized. The principles have been defined in RAN1 spec, and we should stick to the prioritization rules in RAN1. 
If the prioritization rule could be agreed, the next is if we need define the prioritization in RAN4 RRM requirements. We do not see the urgent need to duplicate this in RAN4, but we can see some value to clarify the prioritization concerning L1-RSRP/L1-SINR measurements vs. SRS switching. The exact wording can be further discussed. 



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



· Proposals
· Option 1 (CATT): UE shall not transmit SRS when semi-persistent and periodic SRS are configured in the same symbol(s) with L1-RSRP/L1-SINR measurement, and the L1-RSRP/L1-SINR measurement will be interrupted when overlapping with aperiodic SRS transmission.
· Option 2 (Apple): UE is not required to perform NR SRS antenna port switching when P/SP NR SRS resource and the AP CSI-RS for NR L1-RSRP/L1-SINR measurement are scheduled in the same OFDM symbol; otherwise, NR SRS antenna port switching shall be prioritized.
· Option 3(QC): 
· Network should avoid scheduling conflict aperiodic SRS antenna switching and L1-RSRP measurement. When the collisions happen, it’s up to UE implementation for collision resolution.
· Network should avoid scheduling conflict periodic SRS antenna switching and L1-RSRP measurement. If the network side solution is not feasible, the following requirement apply. UE can drop periodic SRS antenna switching when it conflicts with L1-RSRP measurement. L1-RSRP measurement requirement still applies.
· Option 4 (Intel): Impact of SRS antenna port switching to RRM requirements in NR-SA will be:
· The SRS antenna port switching is not colliding with any other transmission with higher priority defined in TS 38.214 [26].
· The SRS antenna port switching is not colliding with any SSB/CSI-RS based L3 measurements and the measurements for RLM/BFD, L1-RSRP/L1-SINR.
· Option 5 (MTK): When SRS resource collides with L1-RSRP/L1-SINR RS, whether to transmit SRS resource is determined by the same rule between the SRS resource and the associated L1-RSRP/L1-SINR reporting type defined in section 6.2.1.3 of TS 38.214.
· For EN-DC, UE is not required to perform SRS antenna port switching when periodic/semi-persistent SRS resource and the L1-RSRP/L1-SINR measurement RS for aperiodic report are scheduled in the same OFDM symbol in the SCG. Otherwise, UE is required to perform SRS antenna port switching.
· For NE-DC, UE is not required to perform SRS antenna port switching when periodic/semi-persistent SRS resource and the L1-RSRP/L1-SINR measurement RS for aperiodic report are scheduled in the same OFDM symbol in the MCG. Otherwise, UE is required to perform SRS antenna port switching.
· Option 6 (vivo): 
· For aperiodic SRS transmission, clarify in the spec by adding a note for L1-RSRP/L1-SINR measurement period requirements, 
· ‘Note: Longer measurement period is expected if semi-persistent/periodic L1-RSRP or L1-SINR report is scheduled in the same symbol with aperiodic SRS in the same carrier’
· UE is not required to perform SRS antenna port switching when SRS resource and the DL RS for NR L1-RSRP/L1-SINR measurements are scheduled in the same OFDM symbol in CA/DC.
· Option 7 (Nokia): 
· Do not define the priority in RAN4 when SRS resource and L1-RSRP/L1-SINR measurement are scheduled in the same OFDM symbol.
· Option 8 (HW):
· NR measurement are always prioritized including L3 measurement, RLM/BFD/CBD and L1-RSRP/L1-SINR measurement.

· Recommended WF
· Could follow the conclusion from issue 1-2-1
· 1st round Comment collection:
	Company
	Comments

	Apple
	Follow the conclusion from issue 1-2-1

	Huawei
	Same question in issue 1-2-1

	MediaTek
	Agree with recommended WF

	Intel
	Agree with recommended WF

	CATT
	Same as issue 1-2-1. 

	Nokia
	Same comments as in Issue 1-2-1. 



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



· Proposals
· Option 1 (CATT): UE shall not transmit SRS when semi-persistent and periodic SRS are configured in the same symbol(s) with L1-RSRP/L1-SINR measurement, and the L1-RSRP/L1-SINR measurement will be interrupted when overlapping with aperiodic SRS transmission.
· Option 2 (Apple): UE is not required to perform NR SRS antenna port switching when P/SP NR SRS resource and the AP CSI-RS for NR L1-RSRP/L1-SINR measurement are scheduled in the same OFDM symbol of same CG; otherwise, NR SRS antenna port switching shall be prioritized.
· Option 3(QC): 
· Network should avoid scheduling conflict aperiodic SRS antenna switching and L1-RSRP measurement. When the collisions happen, it’s up to UE implementation for collision resolution.
· Network should avoid scheduling conflict periodic SRS antenna switching and L1-RSRP measurement. If the network side solution is not feasible, the following requirement apply. UE can drop periodic SRS antenna switching when it conflicts with L1-RSRP measurement. L1-RSRP measurement requirement still applies.
· Option 4 (Intel): Impact of SRS antenna port switching to RRM requirements in NR-SA will be:
· The SRS antenna port switching is not colliding with any other transmission with higher priority defined in TS 38.214 [26].
· The SRS antenna port switching is not colliding with any SSB/CSI-RS based L3 measurements and the measurements for RLM/BFD, L1-RSRP/L1-SINR.
· Option 5 (MTK): When SRS resource collides with L1-RSRP/L1-SINR RS, whether to transmit SRS resource is determined by the same rule between the SRS resource and the associated L1-RSRP/L1-SINR reporting type defined in section 6.2.1.3 of TS 38.214.
· For NR-DC, UE is not required to perform SRS antenna port switching when periodic/semi-persistent SRS resource and the L1-RSRP/L1-SINR measurement RS for aperiodic report are scheduled in the same OFDM symbol in the same CG. Otherwise, UE is required to perform SRS antenna port switching.
· Option 6 (vivo): 
· For aperiodic SRS transmission, clarify in the spec by adding a note for L1-RSRP/L1-SINR measurement period requirements, 
· ‘Note: Longer measurement period is expected if semi-persistent/periodic L1-RSRP or L1-SINR report is scheduled in the same symbol with aperiodic SRS in the same carrier’
· UE is not required to perform SRS antenna port switching when SRS resource and the DL RS for NR L1-RSRP/L1-SINR measurements are scheduled in the same OFDM symbol in CA/DC.
· Option 7 (Nokia): 
· Do not define the priority in RAN4 when SRS resource and L1-RSRP/L1-SINR measurement are scheduled in the same OFDM symbol.
· Option 8 (HW):
· NR measurement are always prioritized including L3 measurement, RLM/BFD/CBD and L1-RSRP/L1-SINR measurement.
· Recommended WF
· Could follow the conclusion from issue 1-2-1
· 1st round Comment collection:
	Company
	Comments

	Apple
	Follow the conclusion from issue 1-2-1

	Huawei
	Same question in issue 1-2-1

	MediaTek
	Agree with recommended WF

	Intel
	Agree with recommended WF

	CATT
	Same as issue 1-2-1. 

	Nokia
	Same comments as in Issue 1-2-1. 



[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Issue 1-2-4: Impact of SRS antenna port switching to other specific RRM requirements 
	· Agreements in last meeting 
· RAN4 to clarify that other specific RRM requirements except for the NR measurements only applies when no SRS antenna port switching occurs during those RRM activities.
· RAN4 not to define prioritizing rules of SRS antenna switching and other specific RRM requirements except for the NR measurements.
FFS whether spec clarification/note is needed to reflect the above agreements in the corresponding requirement section.



· Proposals
· Option 1 (CATT): It should not be needed adding clarification/note of the handover/reselection/SCell activation requirements are defined when there are not SRS antenna port switching happens during the process of handover/ reselection/ SCell activation.
· Option 2 (Apple, ZTE): In corresponding requirement section of TS38.133, RAN4 to clarify that other specific RRM requirements except for the NR measurements only applies when no SRS antenna port switching occurs during those RRM activities.
· Option 3 (HW, Nokia): No specification impact of impact of SRS antenna port switching to other specific RRM requirements except for NR measurement.
· Recommended WF
· New proposal from moderation for discussion: 
· Option 4 (Apple, QC, vivo, LGE, Xiaomi, ZTE, OPPO, ): In corresponding requirement section of TS38.133, RAN4 to clarify that other specific RRM requirements in which NR measurements are involved only applies when no SRS antenna port switching occurs during those RRM activities.
· 1st round Comment collection:
	Company
	Comments

	Apple
	We support option 2 and option 4. If the other specific RRM requirement needs NR measurement, then we can clarify that those requirements apply when no SRS antenna port switching occurs during those RRM activities. 

	QC
	Support recommended WF

	Huawei
	We support option 3. For the option 2 and option 4, if we capture such clarification in specifications in TS 38.133, it can be interpreted that these RRM activities have higher priority than SRS AS, and SRS AS has higher priority than other RRM activities. We think this ambiguities are what we want to avoid. Are we going to develop a full set of such relations for each RRM activities in the further work? For instance, are we also going to supplement the clarification that measurement requirements only apply when no HO is triggered?

	vivo
	OK with recommended WF.

	LGE
	Support the option 4 as moderator suggestion.

	MediaTek
	More discussion is needed. 
This issue seems depends on other on-going issue, e.g., collision between two SRS resources having the same time domain behavior (Issue 1-5-2). 

	Xiaomi
	Support the recommended WF.

	ZTE
	Option 2 seem more clear to us. And we agree with the recommended WF.

	OPPO
	OK with recommended WF.

	CATT
	Option 1. We think no clarification also means the requirements are defined without considering the impact of SRS antenna switching, i.e. the requirements only apply when no SRS antenna port switching occurs during the RRM activities. It is not necessary to add the notes. 

	Nokia
	Support Option 3.
We wonder what Option 4 intends for with “other specific RRM requirements in which NR measurements are involved”. We have discussed the prioritization rules between RRM measurements and SRS switching in Issue 1-2-3. With the proposed wording, we are enforcing the prioritization rule regarding to RRM measurements also to other RRM requirements, which is not reasonable.   



Issue 1-2-5: Impact of SRS antenna port switching to CSF and other RS 
· Proposals
· Option 1 (CATT, HW, Nokia): RAN4 doesn’t define the rules to avoid collisions except what has been defined in RAN1 and NR measurement.
· Option 2 (Apple, Intel, Nokia): RAN4 to not define any solution and requirement for “SRS antenna port switching to avoid collision to all reference signals including CSI-IM except DMRS and UCI containing CSF report”.
· Option 3 (QC, MTK, OPPO, Intel): Scheduling of SRS antenna switching should avoid collision to all reference signals, including CSI-IM, except DMRS, and UCI containing CSF report. If the collision happens, it is considered as an error case and no UE requirement is imposed.
· Option 3a (MTK, Intel, OPPO): Scheduling of SRS antenna switching should avoid collision to all reference signals, including CSI-IM, except DMRS, and UCI containing CSF report. If the collision happens, it is considered as an error case and no UE requirement is imposed
· Option 4 (Ericsson, Nokia): Prioritization between scheduling of SRS antenna switching and transmission of certain signals and channels is to be handled by RAN1. If anything is unclear, RAN4 shall send LS to RAN1 and ask for clarification.
· Option 5 (vivo) : Send LS to RAN1 to check the prioritization rule for SRS antenna switching, i.e. whether the prioritization rule defined for SRS transmission and guard periods also applies for the transient periods, especially for CA/DC case and the corresponding UL band is indicated in txSwitchWithAnotherBand.
· Recommended WF
· TBA.
· 1st round Comment collection:
	Company
	Comments

	Apple
	Option 2. Such prioritization is not in the RAN4 RRM scope.

	QC
	We don’t see the need to send an LS. Option 3 will be ideal, option 1 and 2 is acceptable if the solution in option 3 is not feasible for network. We want to understand why it is not feasible, then we are open to discuss option 1 and 2.

	Huawei
	We support option 1. We think the discussion about rules and solutions are in RAN1 scope and is irrelevant to RRM requirements. We also don’t see the need to send the LS as it is not related to how to determine the RRM requirements. If there is unclear part about the described case, the discussion can be triggered in RAN1.

	Vivo
	Option 5.
The priority rules specified in RAN1 specs are only for SRS transmission time and guard periods. Whether the priority of transient periods shares the same rule is never specified in RAN1 specs. Note that guard period is not exactly the same as transient periods.
Since RAN1 is responsible for the priority rules, we think it is more appropriate to send LS to RAN1. If RAN4 proceed with some interruption requirements that implicitly impact the priority rules, RAN1 should be informed. 

	MediaTek
	My apologies for inconvenience, we would like to add an option 3a. 
Option 3a (MTK): Scheduling of SRS antenna switching should avoid collision to all reference signals, including CSI-IM, except DMRS, and UCI containing CSF report. If the collision happens, it is considered as an error case and no UE requirement is imposed
Suggest to define the requirement clearly if UE is not required to perform SRS antenna port switch in some cases.
Besides, suggest to remove the wording “error case” because, in our understanding, the error case may imply that UE needs to follow the procedure defined in clause 10 in TS 38.331.

	Intel
	Fine with option 2,3 and 3a. we think it’s better to avoid such scenario.

	Ericsson
	If something is unclear, we should send LS to RAN1 so that work can be progressed faster. 

	OPPO
	Option 3/3a are fine.

	CATT
	Option 1. This should be handled in RAN1. RAN4 doesn’t need to define any requirements. 

	Nokia
	Option 1,2, 4.
We share the view in Option 1,2,4 that the impacts on CSF and other RS should not be in RAN4 scope. This needs to be discussed in RAN1. There should not be any ambiguity on the WG responsibility hence no LS is needed. 



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
	· Agreements in last meeting 
· According to RAN2 capability definition, txSwitchImpactToRx indicates the SRS antenna port switching impact to DL only, and txSwitchWithAnotherBand indicates the SRS antenna port switching impact to UL only. If any issue is identified, this conclusion could be revisited.



· Proposals
· Option 1 (QC): SRS antenna switching interruptions on both DL and UL apply to the band combinations signaled in txSwitchImpactToRx or txSwitchWithAnotherBand. If test and network scheduling feasibility concerns are addressed, separated interruptions on UL and DL can be discussed.
· Option 2 (Nokia, Apple, HW, vivo, CATT): The victim cells due to SRS switching shall be defined for UL interruption and DL interruption respectively, e.g. an UL interruption is allowed on any of the serving cells indicated in txSwitchWithAnotherBand, and a DL interruption is allowed on any of the serving cells indicated by txSwitchImpactToRx.
· Recommended WF
 Tentative agreements:
The victim cells due to SRS switching shall be defined for UL interruption and DL interruption respectively, e.g. an UL interruption is allowed on any of the serving cells indicated in txSwitchWithAnotherBand, and a DL interruption is allowed on any of the serving cells indicated by txSwitchImpactToRx.

· 1st round Comment collection:
	Company
	Comments

	Apple
	Option 2. Propose to keep the agreement in last meeting as a baseline for requirement design.

	Huawei
	We prefer option 2. 

	vivo
	Option 2

	Xiaomi
	Support Option 2.

	CATT
	Option 2. If both DL and UL in a certain band will be interrupted, it would be indicated in both txSwitchWithAnotherBand and txSwitchImpactToRx. 

	Nokia
	Option 2.



Issue 1-3-2: Whether and how to specify interruption requirement for sync case
	· Agreements in last meeting 
· RAN4 to specify interruption requirement design for async case first
· FFS on whether and how to specify interruption requirement design for sync case



· Proposals
· Option 1 (CATT, LG, Nokia): Yes, define different requirements between sync and async cases. 
· Option 1a (CATT): The number of interrupted slots for sync cases will be subtracted 1 based on the requirement for async cases.
· Option 1b(LG): The same interruption length for the asynchronous case could be defined if the slot after SRS antenna port switching is the uplink slot in the synchronous case (UL+UL slot configuration).
· If the slot after SRS antenna port switching is the downlink slot (UL+DL slot configuration) in the synchronous case, the interruption length can be defined by Table 2.
Table 2 Interruption length for UL+DL slot configuration in the synchronous case
	Victim cell SCS [kHz]
	Interruption length [slot]

	
	Aggressor cell SCS [kHz]

	
	15
	30
	60

	15
	1
	1
	1

	30
	1
	1
	1

	60
	2
	1
	1



· Option 2 (Apple, QC, MTK, HW, Xiaomi, Intel, ZTE, OPPO): No need to further discuss a separate interruption requirement for sync cases.
· Recommended WF
· Continue the discussion in 2nd round. Conclusions would be captured in the WF..
· 1st round Comment collection:
	Company
	Comments

	Apple
	Option 2. To consider MTTD/MRTD/TA, there is no big difference between sync and async, and again this is same as the carrier-based SRS switching.

	QC
	Support option 2

	Huawei
	Support option 2.

	vivo
	FFS. Focus on 1-4-3, i.e. async case first.

	LGE
	Generally, the same interruption for sync and async could be used. However, when the slot after SRS antenna switching is downlink in sync case, we don’t need additional interruption slot since there already exist the time gap for Tx-Rx switching by TA regardless of MRTD/MTTD. Redundant interruption should be limited. So, option 1b should be considered.




	MediaTek
	Support option 2. 

	Xiaomi
	Support Option 2.

	Intel
	Support option 2.

	ZTE
	Support option 2.

	OPPO
	Support option 2.

	CATT
	Option 1 and 1a. We prefer to define the interruption requirements for sync and async cases respectively to reduce the throughput loss in sync case.  

	Nokia
	We support Option 1 to define the requirements for sync and async respectively, and the concrete interruption values shall be discussed further. 
Considering small MRTD/MTTD values in sync scenarios, the interruption length shall be decreased in sync cases for both UL and DL. And as commented in Sub-topic 1-1, there is no reason to expand the interruption to the whole slot if only 1 or 2 symbols are impacted. We prefer studying the interruption in symbol-level for both sync and async cases and identifying the difference in between.    



Issue 1-3-3: txSwitchImpactToRx for intra-band case
· Proposals
· Option 1 (CATT, Apple, QC, Xiaomi, Intel, OPPO, HW, vivo, MTK, ZTE, Nokia): No need to have clarification for txSwitchImpactToRx with intra-band contiguous CA and intra-band non-contiguous CA case.
· Option 2 (vivo): Clarify that for intra-band case, the interruption to DL is always applied.
· Recommended WF
· Agreements:
· No need to have clarification for txSwitchImpactToRx with intra-band contiguous CA and intra-band non-contiguous CA case.

· 1st round Comment collection:
	Company
	Comments

	Apple
	Option 1.

	QC
	Support option 1

	Huawei
	Support option 1.

	vivo
	Slightly prefer option 2 but ok with option 1.
We suppose some clarification in the spec would make the requirements clearer. Interruption to UL may depends on UE capability on simultaneous transmission and interruption to DL may be always applicable to the cases when SRS is transmitted based on current conclusions of priority rules. However, it is also OK to indicate such interruption in the capability reporting.

	MediaTek
	 Support option 1

	Xiaomi
	Support Option 1.

	Intel
	Fine with option 1.

	ZTE
	Support option 1.

	OPPO
	Support option 1.

	CATT
	Option 1. No clarification also means the interruption on this band is always applied. 

	Nokia
	Option 1.
We don’t understand why this capability has relevance to contiguous vs. non-contiguous scenario…The victim cells can be clearly identified with the UE capability IEs.   



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, Apple, QC, CMCC, Xiaomi, LG, Intel, MTK, vivo, ZTE, HW, OPPO): based on slot level
· Option 1a (LG): If SRS antenna port switching is configured in the flexible slot in the synchronous case, the interruption should apply to only uplink symbols in the interrupted slot.
· Option 2 (Ericsson, Nokia): based on symbol level
· Recommended WF
· TBA.
· 1st round Comment collection:
	Company
	Comments

	Apple
	Option 1. The analysis has been provided in our paper.

	QC
	Support option 1

	Huawei
	Support option 1.

	CMCC
	Option 1. Our preference is to specify the interruption requirements based on symbol level. However, since there is timing misalignment between CCs, it is difficult to specify the requirements based on symbol level. From this point of view, we are also fine with slot level.

	vivo
	Option 1.

	LGE
	We support slot based interruption requirement since it is difficult to determine which symbols would be interrupted. However, in case SRS antenna switching in flexible slot as below figure, DL symbols are not interrupted by SRS antenna switching in sync case. So, a ‘Note’ could be just added that only UL symbols are interrupted when SRS resources for SRS antenna switching are configured in the flexible slot in sync case. 




	MediaTek
	Support option 1.

	Xiaomi
	Support Option 1.

	Intel
	Support option 1.

	ZTE
	Support option 1.

	Ericsson
	Our understanding is MRTD/MTTD will have impact on location of interruption and not on interruption length. Since interruption length is dependent on number of SRS symbols, we feel it is not reasonable to assume highest possible SRS configuration and define interruption granularity in slots.   
In other cases where RAN4 defined interruption length in granularity slots, the length of interruption is close to slot length.  Here it is not the case.

	OPPO
	Support option 1.

	CATT
	Option 1. The interruption based on slot level is the minimum requirements, but it doesn’t mean the whole slot is always interrupted. 

	Nokia
	We support Option 2. 
At least we should not conclude on the slot-level interruption without aligning on the scenarios and identifying the components of interruption. For SRS carrier switching, slot-level is adopted as the switching time is quite long e.g. up to 900us. However, the SRS switching takes only 1 or 2 symbols which is rather small comparing to the slot length. The careful study on the interruption length is needed on symbol basis. 



Issue 1-4-2: The components within interruption time of SRS antenna port switching in FR1
· Proposals
· Option 1 (Apple, QC, CMCC, Xiaomi, MTK, OPPO, HW): The composites of interruption requirement for SRS antenna port switching in FR1 include:
· SRS Transmission time (use 6 symbols as minimum requirement), and
· Antenna switching time before and after SRS transmission occasion (2*15us).
· Option 2 (Nokia):
· When the SRS resources of a set are configured in a slot with consecutive SRS transmission, the interruption includes the SRS transmission periods and the guard period in-between, where the SRS transmission period includes the number of symbols configured for SRS resources at SRS switching.  
· When the SRS resources of a set are not configured in a slot, the interruption includes only the SRS transmission period where the SRS transmission period includes the number of symbols configured for SRS resources at SRS switching.
· Option 3 (Ericsson): The following applies with respect to degradations and interruptions on victim carriers during SRS transmission with antenna port switching:
· UE not capable of transmitting SRS on one carrier and PUSCH/PUCCH on other carrier:
· downlink:
· if not txSwitchImpactToRx indicated, degradation before, after and potentially during, due to transients (power rail)
· if txSwitchImpactToRx indicated, interruption may result (antenna port dependency) in addition to degradation due to transient before and after SRS transmission
· uplink:
· UE not scheduled during SRS symbols.
· Degradation due to transients (power rail) on UL before and after.
· UE capable of transmitting SRS on one carrier and PUSCH/PUCCH on other carrier:
· downlink:
· if not txSwitchImpactToRx indicated, degradation before, after and potentially during, due to transients (power rail)
· if txSwitchImpactToRx indicated, interruption may result (antenna port dependency) in addition to degradation due to transient before and after SRS transmission
· uplink:
· if not txSwitchWithAnotherBand indicated, degradation before, after and potentially during, due to transients (power rail)
· if txSwitchWithAnotherBand indicated, interruption may result (antenna port dependency) in addition to degradation due to transient before and after SRS transmission  
· Option 4 (vivo): The composites of interruption requirement for SRS antenna port switching in FR1 include:
· SRS Transmission time (use X symbols as minimum requirement), and
· Antenna switching time before and after SRS transmission occasion (2*15us).
· FFS: X
· Recommended WF
· Agreements in GTW
· The components of interruption time of SRS antenna port switching in FR1 are
· Antenna switching time before and after SRS transmission occasion (2*15us)
· SRS transmission time of X symbols
· Option 1: X = 6 SRS symbols disregards actual number of configured SRS symbols
· Option 2: X is the number of configured SRS symbols excluding guard symbols
· FFS if different X can be considered depending on SRS resource configuration within a slot
Session chair: come back in the 2nd round
· 1st round Comment collection:
	Company
	Comments

	Apple
	Option 1. RAN4 is to define the minimum requirement and no need to differentiate all the scenarios which would just make the requirement more complicated and difficult to be tested.

	QC
	Support option 1

	Huawei
	Option 1. Share similar views as Apple.

	CMCC
	Option 1. 

	vivo
	We provide option 4 which is similar to option 1. (Reason for the change provided in issue 1-1-2)
For option 2, need to consider the transient period
For option 3, we share similar concern on transient periods. The priority and impacts to other carriers have not been discussed. But we think the transient would not impact any carrier which is not indicated in either txSwitchImpactToRx or txSwitchWithAnotherBand.

	LGE
	Generally, we are fine with option 1. But we need to consider Issue 1-3-2 option 1b.

	MediaTek
	Support option 1.

	Xiaomi
	Support Option 1.

	Intel
	Fine with option 1.

	ZTE
	Support option 1.

	Ericsson
	We prefer option 3.
However, for the sake of progress, we can compromise to
· SRS Transmission time (Actual scheduled SRS symbols instead of max possible configuration of 6 symbols), and
· Antenna switching time before and after SRS transmission occasion (2*15us).
We do not see a reason for using max SRS configuration for deriving requirements. 

	OPPO
	Support option 1

	CATT
	Support option 1. 

	Nokia
	Support Option 2.
As commented in Issue 1-4-1, we need to identify the components of interruption on symbol basis. The interruption shall be defined at least considering the time used for SRS transmission, guard period if any. Defining the interruption over the whole 6 symbols is degrading the system capacity unnecessarily. Please note that RAN1 is allowing the flexible SRS configuration in any OFDM symbol of one slot in R17. It would be unfair to block the slot as long as there is SRS configured. 
As for antenna switching time before and after SRS transmission, we are fine to capture the 2*15us if it is not overlapping with guard symbol. To summarize, we can formulate the components with a bit update over E/// proposal above: 
· SRS Transmission time (Actual scheduled SRS symbols instead of max possible configuration of 6 symbols), and
· Guard symbol if any i.e. when consecutive SRS is configured within a slot
· Antenna switching time before and after SRS transmission occasion (2*15us) if it is not covered by Guard symbol.



Issue 1-4-3: Interruption requirement proposals for async case 
· Proposals
· Option 1 (CATT): 
· Table 2. Interruption (slot number) requirement for asynchronized network
	Victim cell SCS (kHz)
	Aggressor cell SCS

	
	15kHz
	30 kHz
	60kHz
	120kHz

	15 or 30
	2
	2
	2
	2

	60
	3
	2
	2
	2

	120
	5
	3
	2
	2



· Option 2 (Apple, QC, CMCC,  MTK(without 120kHz aggressor), HW, LGE, Xiaomi, Intel, OPPO): 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

	120
	5
	3
	3


Unit of interruption requirement is slot for NR and subframe for LTE.
· Option 3 (LG): Interruption length due to SRS antenna switching is defined by Table 1 in asynchronous case.
Table 1 Interruption length in asynchronous case
	Victim cell SCS [kHz]
	Interruption length [slot]

	
	Aggressor cell SCS [kHz]

	
	15
	30
	60

	15
	2
	2
	2

	30
	2
	2
	2

	60
	3
	2
	2



· Option 4 (vivo): The maximum interruption for SRS antenna switching is 2 slots for all kinds of subcarrier spacing in FR1.

· Recommended WF
· Up to conclusions from issue 1-4-2.
· 1st round Comment collection:
	Company
	Comments

	Apple
	Option 2. Up to conclusion from issue 1-4-2.

	QC
	Support option 2

	Huawei
	Option 2.

	CMCC
	Option 2. With the consideration that the component of interruption time includes transient period before and after SRS transmission (2*15us) and SRS transmission time (6 symbols).

	Vivo
	Support option 4. This is related to issue 1-1-2.

	LGE
	We are fine option 2 only in async case. The final requirements should consider the conclusions of Issue 1-3-2, Issue 1-4-1, and Issue 1-4-4.

	MediaTek
	Support option 2

	Xiaomi
	Support Option2. And 120KHz aggressor case should be defined as well.

	Intel
	Support option 2

	OPPO
	Support option 2

	CATT
	Option 1. Based on the components in issue 1-4-2, for aggressor SCS 15kHz, the interruption length is 6*(2048+144)*(1/30720000)*106+30us=458.125us. As the slot length for 120kHz is 125us, the number of interrupted slots on 120kHz victim cell should be 5/3/2/2 slots for 15/30/60/120kHz aggressor cells respectively. So we would like to modify our proposal as below: 
Table 2. Interruption (slot number) requirement for asynchronized network
	Victim cell SCS (kHz)
	Aggressor cell SCS

	
	15kHz
	30 kHz
	60kHz
	120kHz

	15 or 30
	2
	2
	2
	2

	60
	3
	2
	2
	2

	120
	5
	3
	2
	2



For option 2, could the proponents clarify why 120kHz aggressor is not defined? 

	Nokia
	We don’t agree with the slot-level formulation. Instead, the interruption in symbol-level should be the starting point. 



Issue 1-4-4: Interruption requirement proposals for sync case 
· Proposals
· Option 1 (CATT): 
Table 1. Interruption (slot number) requirement for Synchronized network
	Victim cell SCS (kHz)
	Aggressor cell SCS

	
	15 kHz
	30 or 60 or 120 kHz

	15 or 30
	1
	1

	60
	2
	1

	120
	3
	1



· Option 2 (LG): 
· The same interruption length for the asynchronous case could be defined if the slot after SRS antenna port switching is the uplink slot in the synchronous case (UL+UL slot configuration).
· Proposal 5: If the slot after SRS antenna port switching is the downlink slot (UL+DL slot configuration) in the synchronous case, the interruption length can be defined by Table 2.
Table 2 Interruption length for UL+DL slot configuration in the synchronous case
	Victim cell SCS [kHz]
	Interruption length [slot]

	
	Aggressor cell SCS [kHz]

	
	15
	30
	60

	15
	1
	1
	1

	30
	1
	1
	1

	60
	2
	1
	1



· Option 3 (Apple, QC, MTK, OPPO): single requirement from issue 1-4-3 applies for both sync and async cases.
· Recommended WF
· Up to conclusions from issue 1-3-2.
· 1st round Comment collection:
	Company
	Comments

	Apple
	Option 3. as discussed in issue 1-3-2.

	vivo
	Prefer to conclude 1-4-3 firstly.

	LGE
	Support option 2 as commented in Issue 1-3-2.

	MediaTek
	Support option 3.

	OPPO
	Option 3.

	CATT
	Option 1. Based on the calculation in issue 1-4-3, modify the value in option 1 as below. 
Table 1. Interruption (slot number) requirement for synchronized network
	Victim cell SCS (kHz)
	Aggressor cell SCS

	
	15kHz
	30 kHz
	60kHz
	120kHz

	15 or 30
	1
	1
	1
	1

	60
	2
	1
	1
	1

	120
	4
	2
	1
	1




	Nokia
	We don’t agree with the slot-level formulation. Instead, the interruption in symbol-level should be the starting point. 



Sub-topic 1-5: Miscellaneous issues
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-5-1: Interruption requirement related with prioritization rule in RAN1 
· Proposals
· Option 1 (CATT, HW, MTK, ZTE, OPPO, Nokia, Apple): RAN4 doesn’t define the rules to avoid collisions except what has been defined in RAN1 and NR measurement.
· Option 2 (Apple): RAN4 only discuss the prioritization between SRS and RRM activities but not discuss any other collision cases already defined in RAN1.
· Option 3 (vivo) : Send LS to RAN1 to check the prioritization rule for SRS antenna switching, i.e. whether the prioritization rule defined for SRS transmission and guard periods also applies for the transient periods, especially for CA/DC case and the corresponding UL band is indicated in txSwitchWithAnotherBand.
· Option 4 (OPPO): Agree the principle that UE behavior already defined in RAN1 shall not be changed, and if the case has no priority rule defined in TS 38.214 and not colliding with any NR measurements, UE is allowed to cause the interruption on the other CC(s).
· Option 5 (ZTE): Define interruption requirements for cases that have been defined by RAN1 and NR measurement.
· Recommended WF
· TBA
· 1st round Comment collection:
	Company
	Comments

	Apple
	Option 2. In the RRM spec, RAN4 shall focus on the prioritization between SRS and RRM activities rather than those RAN1 related cases, e.g., PUCCH/PUSCH vs. SRS. Option 1 means RAN4 may need to define the rule to avoid collisions if that has been defined in RAN1, but we think if RAN1 has already clarified this prioritization, RAN4 doesn’t need to consider that again unless it would eventually impact NR measurement.

	QC
	We don’t see the conclusion is needed for any of the options above, RAN4 should focus on subtopics 1-1 to 1-4 to finalize the requirements.

	Huawei
	Option 1. Response to Apple’s comments. Option 1 is not to define rules in RAN1 but just refer to the rules in RAN1 when defining RRM spec as the requirements for SRS carrier switching in TS 38.133. We also agree that RAN4 shall focus on rules between SRS AS and RRM activities (NR measurement)

	vivo
	Prefer to discuss this in issue 1-2-5. We see all proposals are related to issue 1-2-5.

	MediaTek
	Support option 1. One question for clarification, when we say “RAN4 doesn’t define the rules to avoid collisions”, does that mean, for the cases not captured by 214 & NR measurement, UE is allowed to cause interruption on other CCs during SRS transmission?
Besides, in our understanding, this issue is regarding the collision between physical channels and SRS, e.g., SRS and PDSCH/PDCCH/CSI-RS/SSB. And the discussion in Issue 1-2-4 is regarding the collision between SRS and RRM activities, e.g., SRS and HO/SCell activation…, etc. Thus, these two issues are different to us.

	ZTE
	We can support option 1.

	Ericsson
	Same view as Vivo.

	OPPO
	Fine with option 1 and 4. For the collision cases not captured by TS 38.214 & RRM spec, UE is allowed to cause interruption on other CCs during SRS transmission

	CATT
	Option 1. We suggest following RAN1 specification for the collision rules. If RAN1 doesn’t define any rules, it should be UE implementation. 

	Nokia
	Option 1. We share Huawei’s view.



Issue 1-5-2: Two SRS colliding on same symbol 
For SRS antenna port switching (FR1 only), when two SRS resources having the same time domain behavior, i.e., both SRS resources are periodic, semi-persistent or aperiodic, are scheduled on the same OFDM symbol:
· Proposals: 
· Option 1 (CATT): How to handle this case is up to UE implementation.
· Option 2 (Apple, QC, HW, vivo, LGE, ZTE, OPPO, CATT, Nokia): This is up to RAN1 discussion, and no need to discuss this case in RAN4.
· Option 3 (MTK, Ericsson): For SRS antenna port switching (FR1 only), when two SRS resources having the same time domain behavior are scheduled on the same OFDM symbol:
· For UE not supporting R17 feMIMO, whether to transmit the SRS is up to UE implementation.
· For UE supporting R17 feMIMO, follow the priority rule defined in RAN1 in R17, if any.
· Recommended WF
· TBA
· 1st round Comment collection:
	Company
	Comments

	Apple
	Option 2.

	QC
	Support option 2

	Huawei
	Option 2.

	Vivo
	We prefer option 2. But we are ok to send LS to RAN1 if anything is not clear and has impact to RAN4 requirements.

	LGE
	Support option 2.

	MediaTek
	Support option 3. As far as we know, RAN1 focus on the R17 design for SRS. Thus, there is no priority rule for the UE not supporting R17 feMIMO when two SRS resources having the same time domain behavior are scheduled on the same OFDM symbol.

	ZTE
	Support option 2.

	Ericsson
	We are OK with option 3. 

	OPPO
	Option 2 is fine.

	CATT
	Support option 1 or option 2. The collision of signals should follow RAN1 specification. If no definition in RAN1, it should be UE implementation. No RAN4 requirements are needed. 

	Nokia 
	Option 2.
We believe this is up to RAN1 discussion and should not be discussed in RAN4. 



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

	R4-2117326 
(CATT CR)
	Apple: can conclude CR after above issues are addressed

	
	 QC: same comment as Apple for these 3 CRs

	
	Ericsson: All the CRs can be pursued after open issues are resolved.

	
	OPPO: All the CRs can be pursued after open issues are resolved.

	R4-2118417
(Nokia CR)
	Apple: can conclude CR after above issues are addressed

	
	Company B

	
	

	R4-2118843
(Huawei CR)
	Apple: can conclude CR after above issues are addressed

	
	

	
	



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:
Issue1-1-1a: Clarification on performance degradation due to SRS antenna port switching: 
· Option 1(CMCC, HW, Ericsson, MTK, OPPO, Nokia): the performance degradation can be expected on 1 OFDM symbol before and after each SRS resource configured for antenna switching which is not overlapped with the guard period defined in TS 38.214 on the carrier where SRS antenna switching occurs.
· Option 2 (LGE): For the symbols before and after SRS transmission for the cell with SRS antenna port switching and on SRS transmit symbols, demodulation performance can be expected.
Issue1-1-1b: Whether to capture conclusion of issue 1-1-1a in RRM spec or in WF only: 
· Option 1 (Apple, QC, CMCC, vivo, Xiaomi, Intel, ZTE, CATT): in WF
· Option 2 (HW, LGE, MTK, OPPO, Nokia): in RRM spec
Recommendations for 2nd round:
Based on 1st round discussion the issue 1-1-1 has been divided into two sub-issues: one is for technical clarification and the other is for whether to specify it or not. Please companies check if option 1 in issue 1-1-1a can be accept or not, and then we can discuss whether it’s necessary to capture it in WF or spec.
Continue the discussion in 2nd round. 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 (CATT, Apple, Xiaomi, LGE, OPPO, HW, Intel, QC, MTK, ZTE,):
· RAN4 to define a generic requirement regardless of SRS resource configuration.
· Option 2 (Nokia): 
· RAN4 shall define the requirements for the following scenarios in Rel17 where
· The SRS resources of a set are transmitted in the same slot with consecutive SRS transmission, or
· The SRS resources of a set are transmitted in separate slots.
· RAN4 do not define the requirements if the SRS resources of a set are transmitted in the same slot with non-consecutive SRS transmission, before the guard period in this scenario gets clarified in RAN1.  
· Option 3 (Ericsson):
· define requirements under the assumption that SRS symbols are configured on consecutive symbols (with 1 symbol guard period between SRS symbols). 
· Option 4(vivo):
· In R17 feRRM WI, the number of consecutive symbols for SRS transmission configured in a slot comprising UL symbols is no more than X, and X = 2 is preferred.
Recommendations for 2nd round:
Continue the discussion in 2nd round together with issue 1-4-2. Conclusions 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:
Candidate options:
· Option 1 (CATT, Nokia): UE shall not transmit SRS when semi-persistent and periodic SRS are configured in the same symbol(s) with L1-RSRP/L1-SINR measurement, and the L1-RSRP/L1-SINR measurement will be interrupted when overlapping with aperiodic SRS transmission.
· Option 2 (Apple, Nokia): UE is not required to perform NR SRS antenna port switching when P/SP NR SRS resource and the AP CSI-RS for NR L1-RSRP/L1-SINR measurement are scheduled in the same OFDM symbol; otherwise, NR SRS antenna port switching shall be prioritized.
· Option 3(QC): 
· Network should avoid scheduling conflict aperiodic SRS antenna switching and L1-RSRP measurement. When the collisions happen, it’s up to UE implementation for collision resolution.
· Network should avoid scheduling conflict periodic SRS antenna switching and L1-RSRP measurement. If the network side solution is not feasible, the following requirement apply. UE can drop periodic SRS antenna switching when it conflicts with L1-RSRP measurement. L1-RSRP measurement requirement still applies.
· Option 4 (Intel): Impact of SRS antenna port switching to RRM requirements in NR-SA will be:
· The SRS antenna port switching is not colliding with any other transmission with higher priority defined in TS 38.214 [26].
· The SRS antenna port switching is not colliding with any SSB/CSI-RS based L3 measurements and the measurements for RLM/BFD, L1-RSRP/L1-SINR.
· Option 5 (MTK): When SRS resource collides with L1-RSRP/L1-SINR RS, whether to transmit SRS resource is determined by the same rule between the SRS resource and the associated L1-RSRP/L1-SINR reporting type defined in section 6.2.1.3 of TS 38.214.
· For NR-SA, UE is not required to perform SRS antenna port switching when periodic/semi-persistent SRS resource and the L1-RSRP/L1-SINR measurement RS for aperiodic report are scheduled in the same OFDM symbol. Otherwise, UE is required to perform SRS antenna port switching.
· Option 6 (vivo): 
· For aperiodic SRS transmission, clarify in the spec by adding a note for L1-RSRP/L1-SINR measurement period requirements, 
· ‘Note: Longer measurement period is expected if semi-persistent/periodic L1-RSRP or L1-SINR report is scheduled in the same symbol with aperiodic SRS in the same carrier’
· UE is not required to perform SRS antenna port switching when SRS resource and the DL RS for NR L1-RSRP/L1-SINR measurements are scheduled in the same OFDM symbol in CA/DC.
· Option 7 (Nokia): 
· Do not define the priority in RAN4 when SRS resource and L1-RSRP/L1-SINR measurement are scheduled in the same OFDM symbol.
· Option 8 (HW, Apple, MTK): NR measurement are always prioritized including L3 measurement, RLM/BFD/CBD and L1-RSRP/L1-SINR measurement.
· Option 8a: NR measurement are always prioritized including L3 measurement, RLM/BFD/CBD and L1-RSRP/L1-SINR measurement.
· No requirement applies for AP L1-RSRP/L1-SINR measurement colliding with AP SRS.

Recommendations for 2nd round:
Based on online and offline comments, option 8a is added to preclude the case of AP L1-RSRP/L1-SINR measurement colliding with AP SRS. Continue the discussion in 2nd round. Conclusions would be captured in the WF.

	Issue 1-2-2: Impact of SRS antenna port switching to RRM requirements in EN-DC or NE-DC 

	Tentative agreements:
Candidate options:
Follow the conclusion from issue 1-2-1
Recommendations for 2nd round:
Don’t need to discuss this issue in 2nd round, since it can follow the conclusion from issue 1-2-1

	Issue 1-2-3: Impact of SRS antenna port switching to RRM requirements in NR-DC 

	Tentative agreements:
Candidate options:
Follow the conclusion from issue 1-2-1
Recommendations for 2nd round:
Don’t need to discuss this issue in 2nd round, since it can follow the conclusion from issue 1-2-1

	Issue 1-2-4: Impact of SRS antenna port switching to other specific RRM requirements 
	Tentative agreements:
Candidate options:
· Option 1 (CATT): It should not be needed adding clarification/note of the handover/reselection/SCell activation requirements are defined when there are not SRS antenna port switching happens during the process of handover/ reselection/ SCell activation.
· Option 2 (Apple, ZTE): In corresponding requirement section of TS38.133, RAN4 to clarify that other specific RRM requirements except for the NR measurements only applies when no SRS antenna port switching occurs during those RRM activities.
· Option 3 (HW, Nokia): No specification impact of impact of SRS antenna port switching to other specific RRM requirements except for NR measurement.
· Option 4 (Apple, QC, vivo, LGE, Xiaomi, ZTE, OPPO): In corresponding requirement section of TS38.133, RAN4 to clarify that other specific RRM requirements in which NR measurements are involved only applies when no SRS antenna port switching occurs during those RRM activities.
Recommendations for 2nd round:
Continue the discussion in 2nd round. Conclusions would be captured in the WF.


	Issue 1-2-5: Impact of SRS antenna port switching to CSF and other RS 
	Tentative agreements:
Candidate options:
· Option 1 (CATT, HW, Nokia): RAN4 doesn’t define the rules to avoid collisions except what has been defined in RAN1 and NR measurement.
· Option 2 (Apple, Intel, Nokia): RAN4 to not define any solution and requirement for “SRS antenna port switching to avoid collision to all reference signals including CSI-IM except DMRS and UCI containing CSF report”.
· Option 3 (QC, MTK, OPPO, Intel): Scheduling of SRS antenna switching should avoid collision to all reference signals, including CSI-IM, except DMRS, and UCI containing CSF report. If the collision happens, it is considered as an error case and no UE requirement is imposed.
· Option 3a (MTK, Intel, OPPO): Scheduling of SRS antenna switching should avoid collision to all reference signals, including CSI-IM, except DMRS, and UCI containing CSF report. If the collision happens, it is considered as an error case and no UE requirement is imposed
· Option 4 (Ericsson, Nokia): Prioritization between scheduling of SRS antenna switching and transmission of certain signals and channels is to be handled by RAN1. If anything is unclear, RAN4 shall send LS to RAN1 and ask for clarification.
· Option 5 (vivo) : Send LS to RAN1 to check the prioritization rule for SRS antenna switching, i.e. whether the prioritization rule defined for SRS transmission and guard periods also applies for the transient periods, especially for CA/DC case and the corresponding UL band is indicated in txSwitchWithAnotherBand.
Recommendations for 2nd round:
Continue the discussion in 2nd round. In order to progress for the whole WI, moderator requests one tdoc number for draft LS and please vivo draft the LS for discussion (whether or not to send it and which issues to check with RAN1). Conclusions would be captured in the WF.

	
	



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

	Issue 1-3-1: Interruption requirement applicability
	Tentative agreements:
The victim cells due to SRS switching shall be defined for UL interruption and DL interruption respectively, e.g. an UL interruption is allowed on any of the serving cells indicated in txSwitchWithAnotherBand, and a DL interruption is allowed on any of the serving cells indicated by txSwitchImpactToRx.
Candidate options:
Recommendations for 2nd round:
Please Qualcomm check if the tentative agreement is acceptable or not. No need to further discuss in 2nd round. Conclusions would be captured in the WF.

	Issue 1-3-2: Whether and how to specify interruption requirement for sync case

	Tentative agreements:
Candidate options:
· Option 1 (CATT, LG, Nokia): Yes, define different requirements between sync and async cases. 
· Option 1a (CATT): The number of interrupted slots for sync cases will be subtracted 1 based on the requirement for async cases.
· Option 1b(LG): The same interruption length for the asynchronous case could be defined if the slot after SRS antenna port switching is the uplink slot in the synchronous case (UL+UL slot configuration).
· If the slot after SRS antenna port switching is the downlink slot (UL+DL slot configuration) in the synchronous case, the interruption length can be defined by Table 2.
Table 2 Interruption length for UL+DL slot configuration in the synchronous case
	Victim cell SCS [kHz]
	Interruption length [slot]

	
	Aggressor cell SCS [kHz]

	
	15
	30
	60

	15
	1
	1
	1

	30
	1
	1
	1

	60
	2
	1
	1



· Option 2 (Apple, QC, MTK, HW, Xiaomi, Intel, ZTE, OPPO): No need to further discuss a separate interruption requirement for sync cases.
Recommendations for 2nd round:
Continue the discussion in 2nd round. Conclusions would be captured in the WF.

	Issue 1-3-3: txSwitchImpactToRx for intra-band case
	Agreements:
No need to have clarification for txSwitchImpactToRx with intra-band contiguous CA and intra-band non-contiguous CA case.
Candidate options:
Recommendations for 2nd round:
This issue is closed. Conclusions would be captured in the 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, Apple, QC, CMCC, Xiaomi, LG, Intel, MTK, vivo, ZTE, HW, OPPO): based on slot level
· Option 1a (LG): If SRS antenna port switching is configured in the flexible slot in the synchronous case, the interruption should apply to only uplink symbols in the interrupted slot.
· Option 2 (Ericsson, Nokia): based on symbol level
Recommendations for 2nd round:
Continue the discussion in 2nd round. Conclusions would be captured in the WF.

	Issue 1-4-2: The components within interruption time of SRS antenna port switching in FR1

	Tentative agreements:
· Agreements in GTW
· The components of interruption time of SRS antenna port switching in FR1 are
· Antenna switching time before and after SRS transmission occasion (2*15us)
· SRS transmission time of X symbols
· Option 1: X = 6 SRS symbols disregards actual number of configured SRS symbols
· Option 2: X is the number of configured SRS symbols excluding guard symbols
· FFS if different X can be considered depending on SRS resource configuration within a slot
Session chair: come back in the 2nd round
Candidate options:
Recommendations for 2nd round:
Continue the discussion based on agreement from GTW in 2nd round. Conclusions would be captured in the WF.

	Issue 1-4-3: Interruption requirement proposals for async case 

	Tentative agreements:
Candidate options:
Clarification on FR2 case, in R4-2105786 WF on SRS ant port switching, RAN4 agreed:
Define the RRM requirements at SRS antenna switching only for FR1 unless the transient period in FR2 gets clarified in RF session.
· Option 1 (CATT): 
 Table 2. Interruption (slot number) requirement for asynchronized network
	Victim cell SCS (kHz)
	Aggressor cell SCS

	
	15kHz
	30 kHz
	60kHz
	120kHz

	15 or 30
	2
	2
	2
	2

	60
	3
	2
	2
	2

	120
	5
	3
	2
	2



· Option 2 (Apple, QC, CMCC,  MTK(without 120kHz aggressor), HW, LGE, Xiaomi, Intel, OPPO): 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

	120
	5
	3
	3


Unit of interruption requirement is slot for NR and subframe for LTE.
· Option 3 (LG): Interruption length due to SRS antenna switching is defined by Table 1 in asynchronous case.
Table 1 Interruption length in asynchronous case
	Victim cell SCS [kHz]
	Interruption length [slot]

	
	Aggressor cell SCS [kHz]

	
	15
	30
	60

	15
	2
	2
	2

	30
	2
	2
	2

	60
	3
	2
	2



· Option 4 (vivo): The maximum interruption for SRS antenna switching is 2 slots for all kinds of subcarrier spacing in FR1.
Recommendations for 2nd round:
Don’t need discussion in 2nd round, please companies focus on the other issues 1-4-1/1-4-2 before concluding this issue. Conclusions would be captured in the WF.

	Issue 1-4-4: Interruption requirement proposals for sync case 
	Tentative agreements:
Candidate options:
· Option 1 (CATT): 
Table 1. Interruption (slot number) requirement for Synchronized network
	Victim cell SCS (kHz)
	Aggressor cell SCS

	
	15 kHz
	30 or 60 or 120 kHz

	15 or 30
	1
	1

	60
	2
	1

	120
	3
	1



· Option 2 (LG): 
· The same interruption length for the asynchronous case could be defined if the slot after SRS antenna port switching is the uplink slot in the synchronous case (UL+UL slot configuration).
· Proposal 5: If the slot after SRS antenna port switching is the downlink slot (UL+DL slot configuration) in the synchronous case, the interruption length can be defined by Table 2.
Table 2 Interruption length for UL+DL slot configuration in the synchronous case
	Victim cell SCS [kHz]
	Interruption length [slot]

	
	Aggressor cell SCS [kHz]

	
	15
	30
	60

	15
	1
	1
	1

	30
	1
	1
	1

	60
	2
	1
	1



· Option 3 (Apple, QC, MTK, OPPO): single requirement from issue 1-4-3 applies for both sync and async cases.

Recommendations for 2nd round:
Don’t need discussion in 2nd round, please companies focus on the other issues 1-4-1/1-4-2/1-3-2 before concluding this issue. Conclusions would be captured in the WF.



1.2.5	Sub-topic 1-5: Others 
	
	Status summary 

	Issue 1-5-1: Interruption requirement related with prioritization rule in RAN1 
	Tentative agreements:
Candidate options:
· Option 1 (CATT, HW, MTK, ZTE, OPPO, Nokia, Apple): RAN4 doesn’t define the rules to avoid collisions except what has been defined in RAN1 and NR measurement.
· Option 2 (vivo) : Send LS to RAN1 to check the prioritization rule for SRS antenna switching, i.e. whether the prioritization rule defined for SRS transmission and guard periods also applies for the transient periods, especially for CA/DC case and the corresponding UL band is indicated in txSwitchWithAnotherBand.
Recommendations for 2nd round:
Continue the discussion in 2nd round. In order to progress for the whole WI, moderator requests one tdoc number for draft LS and please vivo draft the LS for discussion (whether or not to send it and which issues to check with RAN1).  Conclusions would be captured in the WF.

	Issue 1-5-2: Two SRS colliding on same symbol 
	Tentative agreements:
Candidate options:
· Option 1 (Apple, QC, HW, vivo, LGE, ZTE, OPPO, CATT, Nokia): This is up to RAN1 discussion, and no need to discuss this case in RAN4.
· Option 2 (MTK, Ericsson): For SRS antenna port switching (FR1 only), when two SRS resources having the same time domain behavior are scheduled on the same OFDM symbol:
· For UE not supporting R17 feMIMO, whether to transmit the SRS is up to UE implementation.
· For UE supporting R17 feMIMO, follow the priority rule defined in RAN1 in R17, if any.
Recommendations for 2nd round:
Continue the discussion in 2nd round. Conclusions would be captured in the 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)
Sub-topic 1-1: Scope of SRS antenna switching requirement
Issue 1-1-1: whether scheduling restriction requirement would be defined in RRM for SRS antenna port switching
Issue1-1-1a: Clarification on performance degradation due to SRS antenna port switching: 
· Option 1(CMCC, HW, Ericsson, MTK, OPPO, Nokia): the performance degradation can be expected on 1 OFDM symbol before and after each SRS resource configured for antenna switching which is not overlapped with the guard period defined in TS 38.214 on the carrier where SRS antenna switching occurs.
· Option 2 (LGE): For the symbols before and after SRS transmission for the cell with SRS antenna port switching and on SRS transmit symbols, demodulation performance can be expected.
Issue1-1-1b: Whether to capture conclusion of issue 1-1-1a in RRM spec or in WF only: 
· Option 1 (Apple, QC, CMCC, vivo, Xiaomi, Intel, ZTE, CATT): in WF
· Option 2 (HW, LGE, MTK, OPPO, Nokia): in RRM spec
	Company
	Comments

	
	



Issue 1-1-2: RAN4 requirement scope with different SRS resource configuration
· Option 1 (CATT, Apple, Xiaomi, LGE, OPPO, HW, Intel, QC, MTK, ZTE,):
· RAN4 to define a generic requirement regardless of SRS resource configuration.
· Option 2 (Nokia): 
· RAN4 shall define the requirements for the following scenarios in Rel17 where
· The SRS resources of a set are transmitted in the same slot with consecutive SRS transmission, or
· The SRS resources of a set are transmitted in separate slots.
· RAN4 do not define the requirements if the SRS resources of a set are transmitted in the same slot with non-consecutive SRS transmission, before the guard period in this scenario gets clarified in RAN1.  
· Option 3 (Ericsson):
· define requirements under the assumption that SRS symbols are configured on consecutive symbols (with 1 symbol guard period between SRS symbols). 
· Option 4(vivo):
· In R17 feRRM WI, the number of consecutive symbols for SRS transmission configured in a slot comprising UL symbols is no more than X, and X = 2 is preferred.

	Company
	Comments

	
	



Sub-topic 1-2: Impact of SRS antenna port switching to other requirements
Issue 1-2-1: Impact of SRS antenna port switching to RRM requirements in NR-SA
· Option 1 (CATT, Nokia): UE shall not transmit SRS when semi-persistent and periodic SRS are configured in the same symbol(s) with L1-RSRP/L1-SINR measurement, and the L1-RSRP/L1-SINR measurement will be interrupted when overlapping with aperiodic SRS transmission.
· Option 2 (Apple, Nokia): UE is not required to perform NR SRS antenna port switching when P/SP NR SRS resource and the AP CSI-RS for NR L1-RSRP/L1-SINR measurement are scheduled in the same OFDM symbol; otherwise, NR SRS antenna port switching shall be prioritized.
· Option 3(QC): 
· Network should avoid scheduling conflict aperiodic SRS antenna switching and L1-RSRP measurement. When the collisions happen, it’s up to UE implementation for collision resolution.
· Network should avoid scheduling conflict periodic SRS antenna switching and L1-RSRP measurement. If the network side solution is not feasible, the following requirement apply. UE can drop periodic SRS antenna switching when it conflicts with L1-RSRP measurement. L1-RSRP measurement requirement still applies.
· Option 4 (Intel): Impact of SRS antenna port switching to RRM requirements in NR-SA will be:
· The SRS antenna port switching is not colliding with any other transmission with higher priority defined in TS 38.214 [26].
· The SRS antenna port switching is not colliding with any SSB/CSI-RS based L3 measurements and the measurements for RLM/BFD, L1-RSRP/L1-SINR.
· Option 5 (MTK): When SRS resource collides with L1-RSRP/L1-SINR RS, whether to transmit SRS resource is determined by the same rule between the SRS resource and the associated L1-RSRP/L1-SINR reporting type defined in section 6.2.1.3 of TS 38.214.
· For NR-SA, UE is not required to perform SRS antenna port switching when periodic/semi-persistent SRS resource and the L1-RSRP/L1-SINR measurement RS for aperiodic report are scheduled in the same OFDM symbol. Otherwise, UE is required to perform SRS antenna port switching.
· Option 6 (vivo): 
· For aperiodic SRS transmission, clarify in the spec by adding a note for L1-RSRP/L1-SINR measurement period requirements, 
· ‘Note: Longer measurement period is expected if semi-persistent/periodic L1-RSRP or L1-SINR report is scheduled in the same symbol with aperiodic SRS in the same carrier’
· UE is not required to perform SRS antenna port switching when SRS resource and the DL RS for NR L1-RSRP/L1-SINR measurements are scheduled in the same OFDM symbol in CA/DC.
· Option 7 (Nokia): 
· Do not define the priority in RAN4 when SRS resource and L1-RSRP/L1-SINR measurement are scheduled in the same OFDM symbol.
· Option 8 (HW, Apple, MTK): NR measurement are always prioritized including L3 measurement, RLM/BFD/CBD and L1-RSRP/L1-SINR measurement.
· Option 8a: NR measurement are always prioritized including L3 measurement, RLM/BFD/CBD and L1-RSRP/L1-SINR measurement.
· No requirement applies for AP L1-RSRP/L1-SINR measurement colliding with AP SRS.
	Company
	Comments

	
	



Issue 1-2-4: Impact of SRS antenna port switching to other specific RRM requirements
· Option 1 (CATT): It should not be needed adding clarification/note of the handover/reselection/SCell activation requirements are defined when there are not SRS antenna port switching happens during the process of handover/ reselection/ SCell activation.
· Option 2 (Apple, ZTE): In corresponding requirement section of TS38.133, RAN4 to clarify that other specific RRM requirements except for the NR measurements only applies when no SRS antenna port switching occurs during those RRM activities.
· Option 3 (HW, Nokia): No specification impact of impact of SRS antenna port switching to other specific RRM requirements except for NR measurement.
· Option 4 (Apple, QC, vivo, LGE, Xiaomi, ZTE, OPPO): In corresponding requirement section of TS38.133, RAN4 to clarify that other specific RRM requirements in which NR measurements are involved only applies when no SRS antenna port switching occurs during those RRM activities.
	Company
	Comments

	
	



Issue 1-2-5: Impact of SRS antenna port switching to CSF and other RS
· Option 1 (CATT, HW, Nokia): RAN4 doesn’t define the rules to avoid collisions except what has been defined in RAN1 and NR measurement.
· Option 2 (Apple, Intel, Nokia): RAN4 to not define any solution and requirement for “SRS antenna port switching to avoid collision to all reference signals including CSI-IM except DMRS and UCI containing CSF report”.
· Option 3 (QC, MTK, OPPO, Intel): Scheduling of SRS antenna switching should avoid collision to all reference signals, including CSI-IM, except DMRS, and UCI containing CSF report. If the collision happens, it is considered as an error case and no UE requirement is imposed.
· Option 3a (MTK, Intel, OPPO): Scheduling of SRS antenna switching should avoid collision to all reference signals, including CSI-IM, except DMRS, and UCI containing CSF report. If the collision happens, it is considered as an error case and no UE requirement is imposed
· Option 4 (Ericsson, Nokia): Prioritization between scheduling of SRS antenna switching and transmission of certain signals and channels is to be handled by RAN1. If anything is unclear, RAN4 shall send LS to RAN1 and ask for clarification.
· Option 5 (vivo) : Send LS to RAN1 to check the prioritization rule for SRS antenna switching, i.e. whether the prioritization rule defined for SRS transmission and guard periods also applies for the transient periods, especially for CA/DC case and the corresponding UL band is indicated in txSwitchWithAnotherBand.
	Company
	Comments

	
	



Sub-topic 1-3: Interruption requirement applicability 
Issue 1-3-2: Whether and how to specify interruption requirement for sync case
· Option 1 (CATT, LG, Nokia): Yes, define different requirements between sync and async cases. 
· Option 1a (CATT): The number of interrupted slots for sync cases will be subtracted 1 based on the requirement for async cases.
· Option 1b(LG): The same interruption length for the asynchronous case could be defined if the slot after SRS antenna port switching is the uplink slot in the synchronous case (UL+UL slot configuration).
· If the slot after SRS antenna port switching is the downlink slot (UL+DL slot configuration) in the synchronous case, the interruption length can be defined by Table 2.
Table 2 Interruption length for UL+DL slot configuration in the synchronous case
	Victim cell SCS [kHz]
	Interruption length [slot]

	
	Aggressor cell SCS [kHz]

	
	15
	30
	60

	15
	1
	1
	1

	30
	1
	1
	1

	60
	2
	1
	1



· Option 2 (Apple, QC, MTK, HW, Xiaomi, Intel, ZTE, OPPO): No need to further discuss a separate interruption requirement for sync cases.
	Company
	Comments

	
	



Sub-topic 1-4: Interruption requirement design 
Issue 1-4-1: The interruption requirement is defined based on slot level or symbol level
· Option 1 (CATT, Apple, QC, CMCC, Xiaomi, LG, Intel, MTK, vivo, ZTE, HW, OPPO): based on slot level
· Option 1a (LG): If SRS antenna port switching is configured in the flexible slot in the synchronous case, the interruption should apply to only uplink symbols in the interrupted slot.
· Option 2 (Ericsson, Nokia): based on symbol level
	Company
	Comments

	
	



Issue 1-4-2: The components within interruption time of SRS antenna port switching in FR1
· Agreements in GTW
· The components of interruption time of SRS antenna port switching in FR1 are
· Antenna switching time before and after SRS transmission occasion (2*15us)
· SRS transmission time of X symbols
· Option 1: X = 6 SRS symbols disregards actual number of configured SRS symbols
· Option 2: X is the number of configured SRS symbols excluding guard symbols
· FFS if different X can be considered depending on SRS resource configuration within a slot
Continue the discussion based on agreement from GTW in 2nd round.
	Company
	Comments

	
	



1.2.5	Sub-topic 1-5: Others 
Issue 1-5-1: Interruption requirement related with prioritization rule in RAN1
· Option 1 (CATT, HW, MTK, ZTE, OPPO, Nokia, Apple): RAN4 doesn’t define the rules to avoid collisions except what has been defined in RAN1 and NR measurement.
· Option 2 (vivo) : Send LS to RAN1 to check the prioritization rule for SRS antenna switching, i.e. whether the prioritization rule defined for SRS transmission and guard periods also applies for the transient periods, especially for CA/DC case and the corresponding UL band is indicated in txSwitchWithAnotherBand.
	Company
	Comments

	
	



Issue 1-5-2: Two SRS colliding on same symbol
· Option 1 (Apple, QC, HW, vivo, LGE, ZTE, OPPO, CATT, Nokia): This is up to RAN1 discussion, and no need to discuss this case in RAN4.
· Option 2 (MTK, Ericsson): For SRS antenna port switching (FR1 only), when two SRS resources having the same time domain behavior are scheduled on the same OFDM symbol:
· For UE not supporting R17 feMIMO, whether to transmit the SRS is up to UE implementation.
· For UE supporting R17 feMIMO, follow the priority rule defined in RAN1 in R17, if any.
	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”



Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on further RRM enhancement for NR and MR-DC - SRS antenna port switching
	Apple
	Wayfoward

	LS on SRS antenna port switching for RRM
	vivo
	LS to RAN1

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2117326 

	Requirements for SRS antenna port switching
	CATT
	Postponed
	

	R4-2118417
	draftCR on the interruptions at NR SRS antenna port switching
	Nokia, Nokia Shanghai Bell
	Postponed
	

	R4-2118843
	Draft CR on introducing RRM requirements for SRS antenna switching
	Huawei, HiSilicon
	Postponed
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents

Annex 
Contact information
	Company
	Name
	Email address

	
	
	



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
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For PUCCH and SRS on the same carrier, a UE shall not transmit SRS when semi-persistent or periodic SRS is
configured in the same symbol(s) with PUCCH carrying only CSI report(s), or only L1-RSRP report(s), or only
L1-SINR report(s). A UE shall not transmit SRS when semi-persistent or periodic SRS is configured or aperiodic
SRS s triggered to be transmitted in the same symbol(s) with PUCCH carrying HARQ-ACK, link recovery
request (as defined in clause 9.2.4 of [6, 38.213]) and/or SR. In the case that SRS is not transmitted due to
overlap with PUCCH, only the SRS symbol(s) that overlap with PUCCH symbol(s) are dropped. PUCCH shall
not be transmitted when aperiodic SRS is triggered to be transmitted to overlap in the same symbol with PUCCH
carrying semi-persistent/periodic CSI report(s) or semi-persistent/periodic L1-RSRP report(s) only, or only
L1-SINR report(s). »

e

If a PUSCH with a priority index 0 and SRS configured by SRS-Resource are transmitted in the same slot on a
serving cell, the UE may only be configured to transmit SRS after the transmission of the PUSCH and the
corresponding DM-RS. ©

If a PUSCH transmission with a priority index 1 or a PUCCH transmission with a priority index 1 would overlap
in time with an SRS transmission on a serving cell, the UE does not transmit the SRS in the overlapping
symbol(s). »
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