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1. Scope of SRS antenna switching requirement
Issue 1-1-1: Whether to capture performance degradation clarification in RRM spec:
Agreement in last meeting (R4-2120295):
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.
Agreement: 
Capture the above agreement in WF only.

Issue 1-1-2: RAN4 requirement scope with different SRS resource configuration
Agreement: 
RAN4 to define requirements based on SRS resource configurations in scenario 1 and 2 in agreed WF(R4-2120295) of RAN4 #101e meeting. 

2. Impact of SRS antenna port switching to other requirements
Issue 1-2-1: Impact of SRS antenna port switching to RRM requirements in NR-SA
Agreement:
· NR measurements are always prioritized including L3 measurement, RLM/BFD/CBD and L1-RSRP/L1-SINR measurement, and FFS on following options for specific scenarios:
· Option 1 (MTK, QC, Intel): No requirement applies for aperiodic L1-RSRP/L1-SINR measurement collides with aperiodic SRS in the same OFDM symbol.
· Option 2 (Intel, CATT): No requirement applies for AP/P/SP L1-RSRP/L1-SINR measurement colliding with AP SRS.
· Option 3 (Nokia): No requirement applies for P/SP L1-RSRP/L1-SINR measurement colliding with AP SRS. 

Issue 1-2-2: Impact of SRS antenna port switching to other specific RRM requirements 
· Option 1 (CATT, vivo, HW, QC, Nokia): No specification impact of SRS antenna port switching to other specific RRM requirements except for NR measurement is needed.
· Option 1a (HW, CATT): Capture in the WF that other specific RRM requirements in which NR measurements are involved only applies when no SRS antenna port switching occurs during those RRM activities
· Option 2 (MTK, OPPO, Apple, ZTE): RAN4 to clarify in Section 3 of TS38.133 that other RRM requirements in which NR measurements are involved only applies when no SRS antenna port switching occurs during those RRM activities.
· Option 3 (Apple, ZTE): 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 is configured during those RRM activities.
Agreement in 2nd round: 
Capture in the WF as agreement that other specific RRM requirements in which NR measurements are involved only applies when no SRS antenna port switching occurs during those RRM activities.

Issue 1-2-3: Impact of SRS antenna port switching to CSF and other RS 
· Option 1 (CATT, Apple, ZTE, HW, QC, E///, Intel, Nokia, vivo): RAN4 doesn’t define the rules to avoid collisions except what has been defined in RAN1 and NR measurement.
· Option 2 (MTK, QC, 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.
Agreement in 2nd round: 
RAN4 doesn’t define the rules to avoid collisions except what has been defined in RAN1 and NR measurement.

3. Interruption requirement design for SRS antenna port switching
Issue 1-4-0: Interruption requirement scope:
Agreements in GTW and 2nd round:
Define the following interruption requirements:
· Based on symbol-level for scenario 1 sync case
· Based on slot-level for scenario 1 async case
· Based on slot-level for scenario 2 async case (note: same interruption requirement would be applied for both sync and async case, and this requirement is defined based on async case)
Note: the MTTD/MRTD assumption for sync and async is defined in section 7.5/7.6 of TS38.133

Issue 1-4-2: Antenna switching time
· Option 1 (LGE): The antenna switching time (15us) should be applied only when the symbol before or after SRS transmission occasion is uplink symbol since the switching time is for Tx-to-Tx
· Option 2 (Apple, HW, Xiaomi, MTK, vivo, CATT, QC): generic requirement is preferred and no need to consider option 1.
Agreement in 2nd round: FFS

Issue 1-4-3: Interruption requirement proposals for scenario 1 
· Option 1 (Apple, QC, xiaomi, HW, OPPO, MTK, Intel, vivo(async), CATT(async), LGE): The interruption requirement of SRS antenna port switching for scenario 1 is 2 slots of victim carrier’s SCS,
	Victim CC SCS(kHz)
	Aggressor CC SCS (kHz)

	
	15 
	30
	60

	15 (NR or LTE)
	2
	2
	2

	30
	2
	2
	2

	60
	2
	2
	2

	120
	2
	2
	2


           Unit of interruption requirement is slot for NR and subframe for LTE.
· Option 1a (LGE):
Note 1:	In TDD synchronous case, if the slot after SRS resources for antenna port switching is a downlink slot, the corresponding downlink slot is excluded from the interruption requirements.
Note 2: 	In TDD synchronous case, if the downlink symbols and SRS resources for antenna port switching are in the same slot, the downlink symbols are excluded from the interruption requirements.
· Option 2 (Nokia): 
· For synchronous scenarios, when X=1 SRS symbol is configured in a slot for SRS antenna switching, the interruption length shall be defined as X1 in Table 1.
· For asynchronous scenarios, when X=1 SRS symbol is configured in a slot for SRS antenna switching, the interruption length shall be defined as X1+1 in Table 1.
Table 1: Interruption length X1 (symbols)
	
	NR Slot length(ms) of victim cell
	NR Symbol length (us) of victim cell
	Interruption time (us)
	Interruption length X1 (symbols)

	[image: ]
	
	
	Sub carrier spacing for aggressor cell (kHz)
	Sub carrier spacing for aggressor cell (kHz)

	
	
	
	15
	30
	15
	30

	0
	1
	71.35
	101.35
	65.68
	2
	2

	1
	0.5
	35.68
	101.35
	65.68
	4
	3



Agreement in 2nd round: 
For slot-level interruption requirement for scenario 1 async case:
	Victim CC SCS(kHz)
	Aggressor CC SCS (kHz)

	
	15 
	30
	60

	15 (NR or LTE)
	FFS
	FFS
	FFS

	30
	FFS
	FFS
	FFS

	60
	FFS
	FFS
	FFS

	120
	FFS
	FFS
	FFS


           Unit of interruption requirement is slot for NR and subframe for LTE.
For symbol-level interruption requirement for scenario 1 sync case:
· FFS

Issue 1-4-4: Interruption requirement proposals for scenario 2
· Option 1 (MTK, Apple, QC, CMCC, xiaomi, HW, LGE, OPPO, Intel, vivo, CATT(async)): 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 1a (LGE):
Note 1:	In TDD synchronous case, if the slot after SRS resources for antenna port switching is a downlink slot, the corresponding downlink slot is excluded from the interruption requirements.
Note 2: 	In TDD synchronous case, if the downlink symbols and SRS resources for antenna port switching are in the same slot, the downlink symbols are excluded from the interruption requirements.
· Option 2 (Nokia): 
· For synchronous scenarios, the interruption length is defined as X2 in Table 2.
· For asynchronous scenarios, the interruption length is defined as X2+1 in Table 2
Table 2: Interruption length X2 (symbols)
	
	NR Slot length(ms) of victim cell
	NR Symbol length (us) of victim cell
	Interruption time (us)
	Interruption length X2 (symbols)

	[image: ]
	
	
	Sub carrier spacing for aggressor cell (kHz)
	Sub carrier spacing for aggressor cell (kHz)

	
	
	
	15
	30
	15
	30

	0
	1
	71.35
	458.1
	244.08
	7
	4

	1
	0.5
	35.68
	458.1
	244.08
	14
	8



Agreement in 2nd round: 
The interruption requirement of SRS antenna port switching for scenario 2 is summarized as:
	Victim CC SCS(kHz)
	Aggressor CC SCS (kHz)

	
	15 
	30
	60

	15 (NR or LTE)
	FFS
	FFS
	FFS

	30
	FFS
	FFS
	FFS

	60
	FFS
	FFS
	FFS

	120
	FFS
	FFS
	FFS


Unit of interruption requirement is slot for NR and subframe for LTE.
FFS on following notes:
Note 1:	For intra-band TDD synchronous case, if the slot after SRS resources for antenna port switching is a downlink slot, the corresponding downlink slot is excluded from the interruption requirements.
Note 2: 	For intra-band TDD synchronous case, if the downlink symbols and SRS resources for antenna port switching are in the same slot (i.e., special slot), the downlink symbols are excluded from the interruption requirements.
4. Others 
Issue 1-5-1: Interruption requirement related with prioritization rule in RAN1
· Option 1 (CATT, Apple, QC, HW, OPPO, Ericsson, ZTE, CMCC, Intel, Nokia, vivo): 
· RAN4 doesn’t define the rules to avoid collisions except what has been defined in RAN1 and NR measurement.
· No need to discuss and clarify on the requirement applicability when SRS antenna switching is colliding with other transmission with higher priority defined in clause 6.2.1 of TS 38.214.
· Option 2 (MTK, Nokia): RAN4 doesn’t define the rules to avoid collisions except what has been defined in RAN1, NR measurement and the potential conclusions on the collision rules for all reference signals, including CSI-IM, except DMRS and UCI containing CSF report.
· Option 3 (vivo, OPPO): Interruption of SRS antenna switching is applicable only when the SRS transmission time and the guard period are not colliding with any other transmission in the same carrier with higher priority defined in clause 6.2.1 of TS 38.214.
· Option 3a (vivo):
· Note 1: No collision handling rule can be inferred from clause 6.2.1 of TS 38.214 for the case between DL carrier and UL carrier in NR CA, or between any two cross-CG carriers in DC.
· Note 2: Interruption of SRS antenna switching is still applicable to UL CA no matter whether the collision handling case is specified in TS 38.214 or not.
Agreement in 2nd round: 
· RAN4 doesn’t define the rules to avoid collisions except what has been defined in RAN1 and NR measurement.
· No need to discuss and clarify on the requirement applicability when SRS antenna switching is colliding with other transmission with higher priority defined in clause 6.2.1 of TS 38.214.

Issue 1-5-2: Two SRS colliding on same symbol
· Option 1 (CATT, Apple, Ericsson, QC, HW, ZTE, Nokia, vivo): This is up to RAN1 discussion, and no need to discuss this case in RAN4.
· Option 2 (MTK): 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.
Agreement in 2nd round: This is up to RAN1 discussion, and no need to discuss this case in RAN4.

Issue 1-5-3: Impacts from SRS antenna port switching enhancement in R17 FeMIMO
· Option 1 (Nokia): 
· The interruption requirement applies only if SRS resources are allowed to be configured in the last 6 OFDM symbols in a slot. (HW)
· The interruption requirement does not apply if the SRS resources of a set in a slot are configured in non-consecutive manner.
· Option 2: No need to discuss option 1. (Apple, QC, LGE, Xiaomi, MTK, Intel, vivo, CATT)
Agreement in 2nd round: FFS.

5. Feature list for SRS antenna port switching 
Sub-topic 1-6: Feature list for SRS antenna port switching
· Option 1 (Apple, OPPO): 
· Introduce UE capability for SRS antenna port switching requirement in RAN4.
· Option 2 (QC, HW, MTK, E///, CMCC, Nokia, vivo, CATT):
· No need to introduce UE capability for SRS antenna port switching requirement in RAN4.
· Option 3 (Intel):
· No need to introduce UE capability for SRS antenna port switching requirement in RAN4, and
· R15/R16 UE who supports SRS antenna port switching is not required to meet R17 SRS antenna port switching requirement.
Agreement in 2nd round: 
· No need to introduce UE capability for SRS antenna port switching requirement in RAN4, and
· R15/R16 UE who supports SRS antenna port switching is not required to meet R17 SRS antenna port switching requirement. (this agreement would not impact any spec)
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