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1. Introduction
The requirements of SRS antenna switching were discussed in the last RAN4 meeting, and the agreements and open issues are captured in the WF [1]. In this paper, we further provide our views on these left issues.
2. Discussion
2.2 Impact of SRS antenna port switching to other requirements
One of the issues which has been discussed for several meeting is the impact to other requirements. The current status are summarized as follows:
	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.




It could be observed that most of the issues are settled, and the only remaining issue is the impact to L1-RSRP/L1-SINR especially for aperiodic scenario. Most companies agreed that when colliding with NR measurements (Both L1 and L3), NR measurement are always prioritized. But companies also argue that when Aperiodic L1-RSRP/L1-SINR colliding with Aperiodic SRS, UE may have problem in handling the collision and may not be able prioritize one over the other. However, as commented in last meeting, according to current requirements of scheduling restriction of L1-RSRP/L1-SINR as shown below, UE should already be able to prioritize the aperiodic CSI-RS L1-RSRP when colliding with any type of SRS. Thus, we think the reason why requirements don’t apply for aperiodic case is not well justified if compared with existing requirements.
	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.




Observation 1: The reason why requirements don’t apply for aperiodic case is not well justified if compared with existing requirements.
Proposal 1: NR measurements are always prioritized including L3 measurement, RLM/BFD/CBD and L1-RSRP/L1-SINR measurement when colliding with SRS.
2.3 Interruption requirement design
In last meeting, companies reached agreements on how to define the requirements for different cases in terms of symbol/slot level and sync/async case. The current status are summarized as follows:
	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




For the remaining issue whether to distinguish the case when symbols before or after SRS transmission are DL symbols, companies argued that NTA_offset can already cover the impact the antenna switching time. From our understanding, whether the antenna switching time in such case is equivalent to transient time is not well justified. At the beginning of the WI, there were discussion on different topics about whether transient time can be directly used to define the RRM requirements. Then the common understanding is to define the RRM requirements in a general approach based on 15 us antenna switching time. Thus, similarly for this issue, we also prefer to define the generic requirements and no need to considered whether symbols before and/or after SRS transmission are UL or DL symbol.
Proposal 2: Define generic requirements and no need to consider whether symbols before and/or after SRS transmission are UL or DL symbols.
Then the remaining issue is how to define the exact requirements based on the agreed principles. First, for scenario 1, requirements are further divided into sync case and async case. For sync case, it is agreed to define requirements in symbols level. One interpretation of symbols level approach is to define the requirements based on one symbol length + 2*15 us. And another interpretation is to also consider the MRTD/MTTD and maximum TA adjustment to have a range of interruption symbols. From our understanding, the first interpretation is more relevant as suggested by companies in the meeting. Thus, based on the assumption that interruption time is one symbol + 2*15 us, the corresponding interruption requirements are defined as following table
Table I Interruption requirement in number of symbols for scenarios 1 sync case
	
	Aggressor CC SCS(kHz)

	Victim CC SCS (kHz)
	15
	30
	60

	15
	3
	2
	2

	30
	4
	3
	3

	60
	7
	5
	4

	120
	13
	9
	7



And for requirements for scenarios 1 async case, which is agreed to be defined in slot level, the requirements are as following table.
Table II Interruption requirement in number of slots for scenarios 1 async case
	
	Aggressor CC SCS(kHz)

	Victim CC SCS (kHz)
	15
	30
	60

	15
	2
	2
	2

	30
	2
	2
	2

	60
	2
	2
	2

	120
	2
	2
	2



And for requirements for scenarios 2, which is agreed to be defined in slot level, the requirements are as following table.

Table III Interruption requirement in number of slots for scenarios 2
	
	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



Proposal 3: Define the interruption requirements for scenarios 1 and 2 as above tables.
Another remaining issues is the impact from SRS antenna porting switching enhancement in Rel-17 FeMIMO. The status are summarized as follows:
	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.




First for the second bullet in option 1, based on the agreement in GTW about how to formulate the requirements, there is no need to have such discussion in RAN4.
Observation 2: According to the agreements on how to formulate the requirements, there is no need to discuss non-consecutive SRS transmission in a slot.
For the first bullet, we believe it is the assumption at the very beginning of this WI that consider the SRS for antenna switching are allocated in the last 6 symbols. And we believe it is not even related to Rel-17 FeMIMO enhancement. In Rel-16, SRS resources can be allocated in the whole slot already. Thus, if necessary, we can add the clarification that requirements apply when SRS resources are allocated in the last 6 symbols in a slot.
Proposal 4: Clarify that the requirements apply when SRS resources are allocated in the last 6 symbols in a slot if necessary.
3. Conclusions
Observation 1: The reason why requirements don’t apply for aperiodic case is not well justified if compared with existing requirements.
Proposal 1: NR measurements are always prioritized including L3 measurement, RLM/BFD/CBD and L1-RSRP/L1-SINR measurement when colliding with SRS.
Proposal 2: Define generic requirements and no need to consider whether symbols before and/or after SRS transmission are UL or DL symbols.
Table I Interruption requirement in number of symbols for scenarios 1 sync case
	
	Aggressor CC SCS(kHz)

	Victim CC SCS (kHz)
	15
	30
	60

	15
	3
	2
	2

	30
	4
	3
	3

	60
	7
	5
	4

	120
	13
	9
	7


Table II Interruption requirement in number of slots for scenarios 1 async case
	
	Aggressor CC SCS(kHz)

	Victim CC SCS (kHz)
	15
	30
	60

	15
	2
	2
	2

	30
	2
	2
	2

	60
	2
	2
	2

	120
	2
	2
	2


Table III Interruption requirement in number of slots for scenarios 2
	
	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



Proposal 3: Define the interruption requirements for scenarios 1 and 2 as above tables.
Observation 2: According to the agreements on how to formulate the requirements, there is no need to discuss non-consecutive SRS transmission in a slot.
Proposal 4: Clarify that the requirements apply when SRS resources are allocated in the last 6 symbols in a slot if necessary.
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