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1 	Introduction
In the last meeting, some issues have been concluded in WF [1], e.g., interruption requirement applicability and the txSwitchImpactToRx for intra-band case. The remaining issues are interruption requirement, asynchronous and priority rule. Our views on these open issues are provided in this paper.
2 Discussion
2.1 Impact of SRS antenna port switching
2.1.1 RRM requirement(L1-RSRP/L1-SINR)

In previous several meetings, RAN4 has agreed that UE is not required to perform SRS antenna port switching when SRS resource and the NR measurement are scheduled in the same OFDM symbol. But whether the NR measurement includes L1-RSRP/L1-SINR measurement or whether to consider the different time domain behaviour of SRS/measurement, e.g. periodic or aperiodic, are still FFS. To simplify requirement, we suggest to prioritize the L1-RSRP/L1-SINR measurement when the SRS resource and the NR measurement are scheduled in the same OFDM symbol. But, we suggest to define no requirement applies when aperiodic L1-RSRP/L1-SINR measurement collides with aperiodic SRS. Because UE may not be able to handle collision between two aperiodic RSs within a limited time.

[bookmark: _Ref92098302]Proposal 1: No requirement applies for aperiodic L1-RSRP/L1-SINR measurement collides with aperiodic SRS in the same OFDM symbol. Otherwise, when SRS resource and the NR measurement are scheduled in the same OFDM symbol, NR measurements (including L3 measurement, RLM/BFD/CBD and L1-RSRP/L1-SINR) are always prioritized.

2.1.2 CSF and other RS

UE may not be able to update the CSI to network if SRS antenna switching collides with all reference signals and/or UCI containing CSF report. This collision should also be avoided because it will lead to link degradation if the CSI state information is not updated for a while. Furthermore, we prefer to remove the “error case”. Because, to our understanding, the error case may imply that UE needs to follow the procedure defined in clause 10 in TS 38.331.

[bookmark: _Ref92098303][bookmark: _Ref92285898]Proposal 2: 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 no UE requirement is imposed.



2.1.3 other specific RRM requirements

	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, MTK): 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.
· Option 4a (Apple, QC, LGE, ZTE, Intel, vivo, Xiaomi, 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 is configured during those RRM activities.




Currently, RAN4 has agreed that NR measurements will be prioritized. But it may lead to misunderstanding whether the other RRM requirements (e.g., TCI-state switch) involving NR measurement should be prioritized or not. To our understanding, it would be better to define clearly that the other RRM requirements are performed when no SRS antenna port switching occurs, i.e., no requirement applies when other RRM requirements involving NR measurement and SRS antenna port switching are overlapped in a same OFDM symbol. Such a guidance can be specific in Section 3 of TS38.133 to simplify the spec work. Besides, for the option 4a in WF, to our understanding, it may lead to misunderstanding that does “configured” refer to the time point when RRC configured or refer to the time point when SRS is transmitted. Thus, to avoid misunderstanding, suggest to use “occur”, i.e., option 4.

[bookmark: _Ref92098338]Proposal 3: 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.

2.1.4 Interruption requirement related with prioritization rule in RAN1

	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.
Agreement in 2nd round: 
· RAN4 doesn’t define the rules to avoid collisions except what has been defined in RAN1 and NR measurement.
· FFS: Interruption of SRS antenna switching is applicable only when the interruption time is not colliding with any other transmission with higher priority defined in clause 6.2.1 of TS 38.214.



In the last meeting, RAN4 has concluded one agreement as above. However, there is one open issue “Impact of SRS antenna port switching to CSF and other RS”, which may add some new rule for collision avoidance. To us, it seems a bit conflict between these two issues. Thus, suggest to revise the above agreement as follows.

[bookmark: _Ref92098423]Proposal 4: To revise the agreement in the last meeting that “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.”.

2.2 Interruption
2.2.1 slot level vs. symbol level

The interruption requirement based on symbol level is introduced for Tx switching due to frequent change of uplink transmission. However, SRS antenna port is unlike Tx switching which may be triggered frequently. Besides, SRS antenna port switching is a Rel-15 feature and all the requirements defined in Rel-15 are based on slot level. Thus, we suggest to define the requirement based on slot level.

[bookmark: _Ref91754157][bookmark: _Ref67990884]Proposal 5: Define the interruption requirement for SRS antenna port switching based on slot level.

2.2.2 scope with different SRS resource configuration

	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.



To our understanding, this issue is highly depending on the issue of “slot level vs. symbol level”. If RAN4 agreed to go with “slot level”, the issue in section 2.2.2 will be trivial. Following our Proposal 5, we suggest to define the requirement as above option 1, i.e., do not consider whether the SRS transmission is non-consecutive or consecutive.

[bookmark: _Ref92098360]Proposal 6: For interruption, to define a generic requirement regardless of SRS resource configuration.

2.2.3 UL TA and asynchronization DC

Both UL TA and asynchronization DC would result in an additional interrupted slot. As UL TA is always non-zero, it means the SRS antenna switching interruption requirement doesn’t need to be differentiated between synchronization and asynchronization scenarios. 

[bookmark: _Ref91755824][bookmark: _Ref61342831]Proposal 7: RAN4 to define one single requirement to cover the synchronous and asynchronous scenarios with or without UL TA.


2.2.4 interruption requirement

In the last meeting, RAN4 has agreed that the components of interruption time will be defined for two scenarios. The corresponding agreement is provided as follows for reference.

Agreement in RAN4 #101e
	Issue 1-4-2: The components within interruption time of SRS antenna port switching in FR1
Agreement in 2nd round: 
· 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
· Requirements would be defined for two scenarios:
· Scenario 1: when X=1 SRS symbol is configured in a slot for SRS antenna port switching, the configured number of SRS symbols is used as SRS transmission time
· Scenario 2: otherwise, using X=6 SRS symbols in a slot as assumption of SRS transmission time



Based on the above agreement, the interrupted symbols marked as blue color can be calculated as Table 1 and Table 2.

[bookmark: _Ref91756416]Table 1. Interrupted symbols in scenario 1 with X=1 SRS symbol (unit: symbol)
	
	Aggressor Cell SCS

	
	15kHz
	30kHz
	60kHz

	Interruption period
	96.67
(66.67*1+15*2)
	63.33
(33.33*1+15*2)
	46.67
(16.67*1+15*2)

	Victim Cell SCS
	15 kHz (66.67 us)
	96.67/66.67 = 1.45 
 2
	63.33/66.67 = 0.95 
 1
	46.67/66.67 = 0.7 
 1

	
	30 kHz (33.33 us)
	96.67/33.33 = 2.9 
 3
	63.33/33.33 = 1.9 
 2
	46.67/33.33 = 1.4 
 2

	
	60 kHz (16.67 us)
	96.67/16.67 = 5.799
 6
	63.33/16.6667 = 3.8
 4
	46.67/16.667 = 2.8 
 3



[bookmark: _Ref91756418]Table 2. Interrupted symbols in scenario 2 with X=6 SRS symbol (unit: symbol)
	
	Aggressor Cell SCS

	
	15kHz
	30kHz
	60kHz

	Interruption period
	430
(66.67*6+15*2)
	230
(33.33*6+15*2)
	130
(16.67*6+15*2)

	Victim Cell SCS
	15 kHz (66.67 us)
	430/66.67 = 6.45 
 7 
	230/66.67 = 3.45 
 4 
	130/66.67 = 1.95 
 2 

	
	30 kHz (33.33 us)
	430/33.33 = 12.9 
 13 
	230/33.33 = 6.9 
 7 
	130/33.33 = 3.9 
 4 

	
	60 kHz (16.67 us)
	430/16.6667 = 25.8 
 26 
	230/16.6667 = 14 
	130/16.667 = 7.8 
 8 



According to our Proposal 5 and Proposal 7, considering slot level based requirement and UL TA (one additional interrupted slot will be considered), the interrupted slot can be calculated as Table 3 and 
Table 4.

[bookmark: _Ref91756518]Table 3. Considering UL TA, interrupted slots in scenario 1 with X=1 SRS symbol (unit: slot)
	Victim cell SCS(KHz)
	Aggressor Cell SCS (KHz)

	
	15
	30
	60

	15
	2
	2
	2

	30
	2
	2
	2

	60
	2
	2
	2


[bookmark: _Ref91756519]
Table 4. Considering UL TA, interrupted slots in scenario 2 with X=6 SRS symbol (unit: slot)
	Victim cell SCS(KHz)
	Aggressor Cell SCS (KHz)

	
	15
	30
	60

	15
	2
	2
	2

	30
	2
	2
	2

	60
	3
	2
	2



As Table 3 and 
Table 4, only one field is different as highlighted by cyan color. To simplify the requirement and consider the worst case, suggest to define one requirement for scenario 1 and 2.

[bookmark: _Ref92098363]Proposal 8: The SRS antenna switching interruption requirement should be specified as follows.
Table X. Interruption length (slots) due to SRS antenna switch
	Victim cell SCS(KHz)
	Aggressor Cell SCS (KHz)

	
	15
	30
	60

	15
	2
	2
	2

	30
	2
	2
	2

	60
	3
	2
	2



2.3 priority rule
As we discussed in the last meeting, in TS 38.214 shown as follows, there is no priority rule when two SRS resources scheduled on the same OFDM symbol have same time domain behaviour, i.e., both periodic, semi-persistent, or aperiodic. That scenario indeed might happen based on current specification. 
Section 6.2.1 in TS 38.214.

	In case a SRS resource with resourceType set as 'aperiodic' is triggered on the OFDM symbol(s) configured with periodic/semi-persistent SRS transmission, the UE shall transmit the aperiodic SRS resource and only the periodic/semi-persistent SRS symbol(s) overlapping within the symbol(s) are dropped, while the periodic/semi-persistent SRS symbol(s) that are not overlapped with the aperiodic SRS resource are transmitted. In case a SRS resource with resourceType set as 'semi-persistent' is triggered on the OFDM symbol(s) configured with periodic SRS transmission, the UE shall transmit the semi-persistent SRS resource and only the periodic SRS symbol(s) overlapping within the symbol(s) are dropped, while the periodic SRS symbol(s) that are not overlapped with the semi-persistent SRS resource are transmitted.



Even though there is the similar discussion in RAN1, to our understanding, they focus on the R17 feMIMO. However, RAN4 still needs to deal with the UE which does not support R17 feMIMO in this WI. It seems no problem about duplicated discussions, if RAN4 focuses on the UE not supporting R17 feMIMO. Our suggestion for this issue is provided as follows:

[bookmark: _Ref78277602]Proposal 9: 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.
3 Summary
In this paper, the discussion of SRS antenna port switching is provided. We have the following proposal:
Proposal 1: No requirement applies for aperiodic L1-RSRP/L1-SINR measurement collides with aperiodic SRS in the same OFDM symbol. Otherwise, when SRS resource and the NR measurement are scheduled in the same OFDM symbol, NR measurements (including L3 measurement, RLM/BFD/CBD and L1-RSRP/L1-SINR) are always prioritized.

Proposal 2: 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 no UE requirement is imposed.

Proposal 3: 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.

Proposal 4: To revise the agreement in the last meeting that “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.”.

Proposal 5: Define the interruption requirement for SRS antenna port switching based on slot level.
Proposal 6: For interruption, to define a generic requirement regardless of SRS resource configuration.

Proposal 7: RAN4 to define one single requirement to cover the synchronous and asynchronous scenarios with or without UL TA.

Proposal 8: The SRS antenna switching interruption requirement should be specified as follows.
Table X. Interruption length (slots) due to SRS antenna switch
	Victim cell SCS(KHz)
	Aggressor Cell SCS (KHz)

	
	15
	30
	60

	15
	2
	2
	2

	30
	2
	2
	2

	60
	3
	2
	2



Proposal 9: 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.
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