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1 Introduction
In last meeting, there are many open issues regarding to SRS antenna port switching[1]. In this contribution, we will provide our views.
	· Impact of SRS antenna port switching to RRM requirements in NR-SA
· Impact of SRS antenna port switching to CSF and other RS 
· The interruption requirement is defined based on slot level or symbol level


2 Discussion
	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, HW, OPPO): 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, Nokia): 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, Intel, vivo, OPPO): NR measurement are always prioritized including L3 measurement, RLM/BFD/CBD and L1-RSRP/L1-SINR measurement.
· Option 8a (Apple, QC): 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.
· Option 8b (Nokia): NR measurement are always prioritized including L3 measurement, RLM/BFD/CBD and L1-RSRP/L1-SINR measurement except:
· No requirement applies when AP NR SRS resource and the P/SP CSI-RS for NR L1-RSRP/L1-SINR measurement are scheduled in the same OFDM symbol




Generally, we are fine with option 8/8a. For option 8, the advantage is that no modification of legacy requirement is needed.
For L1-RSRP/L1-SINR measurement, the RS can be configured with periodic, semi-periodic and aperiodic. We think that no matter what the RS configuration type is, the L1-RSRP/L1-SINR measurement shall always be prioritized over P/SP SRS transmission. A special case is for AP SRS. When AP SRS is conflicting with P/SP CSI-RS RS used for L1-RSRP/L1-SINR, A-SRS will have higher priority since other CSI-RS resource can still be used for L1-RSRP. If AP SRS has lower priority, it will be dropped. When AP SRS is conflicting with aperiodic CSI-RS, it will have higher priority either. Therefore, we would like to change option 8/8a little bit:
· NR measurement are always prioritized including L3 measurement, RLM/BFD/CBD and L1-RSRP/L1-SINR measurement.
· No requirement applies for AP/P/SP L1-RSRP/L1-SINR measurement colliding with AP SRS
Proposal 1: Impact of SRS antenna port switching to RRM requirements in NR-SA will be:
· NR measurement are always prioritized including L3 measurement, RLM/BFD/CBD and L1-RSRP/L1-SINR measurement.
· No requirement applies for AP/P/SP L1-RSRP/L1-SINR measurement colliding with AP SRS

	Issue 1-2-5: Impact of SRS antenna port switching to CSF and other RS 
· Option 1 (CATT, HW, Nokia, Ericsson): RAN4 doesn’t define the rules to avoid collisions except what has been defined in RAN1 and NR measurement.
· Option 2 (Apple, Intel, Nokia, CATT): 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.



We agree that RAN4 will not define any prioritization rules between scheduling of SRS antenna switching and all reference signals including CSI-IM except DMRS and UCI containing CSF report. However, if such confliction happen, RAN4 will not define any requirement for this case.
Proposal 2: No requirement will be defined if collision happens between scheduling of SRS antenna switching and all reference signals including CSI-IM except DMRS and UCI containing CSF report.
	Issue 1-4-2: The components within interruption time of SRS antenna port switching in FR1
· 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



Let’s take SCS with 15KHz as example. If 1 SRS symbols is configured for SRS antenna port switching, the interruption length will be transient period before and after the SRS symbol, plus one SRS transmission time, and guard time, the total length is around 2 symbols. The uncertain parts are MRTD/MTTD and TA. Since in previous meeting, it’s agreed that asynchronized will be defined first. Here, we suggest to design the same framework for both asynchronized and synchronized case. For asynchronized case, the maximum timing offset is 500us, which equals to 7 symbols. For TA part, it’s suggested to add one more symbol. For legacy 4G, the cell size is usually assumed to be within 2~3KM. For NR, here the cell radio is assumed to be less than 3Km as well.  
The total interruption length based on symbol level will consider the following factors:
(1) transient period before and after the SRS symbol (30us)
(2) SRS transmission time (1 symbol)
(3) guard time (15us)
(4) MRTD/MTTD margin
· 500us/250us/125us for asynchronized case for 15KHz/30KHz/60KHz
(5) TA margin
· one symbol (cell radio is assumed to be less than 3Km)
Proposal 3: If interruption length based on symbol level is defined, MRTD/MTTD and TA margin needs to be considered.
Similarly, the interruption length can also be calculated for 30KHz and 60KHz respectively.
In summary, if one SRS symbol is configured, the interruption lengths are as follows:
Tab.1 Interruption Length for X=1 (symbols)
	
	aggressor SCS 

	Victim SCS 
	15kHz
	30kHz
	60kHz

	15kHz
	10
	10
	10

	30kHz
	12
	10
	10

	60kHz
	17
	13
	10



Proposal 4: When X=1 SRS symbol is configured in a slot for SRS antenna port switching, the interruption lengths are as follows:
Tab.1 Interruption Length (symbols)
	
	aggressor SCS 

	Victim SCS 
	15kHz
	30kHz
	60kHz

	15kHz
	10
	10
	10

	30kHz
	12
	10
	10

	60kHz
	17
	13
	10



Proposal 5: For other cases, using X=6 SRS symbols in a slot as assumption of SRS transmission time and requirement are defined based on slot level.
3 Conclusion
In this contribution, we provide our views regarding the SRS antenna port switching:
Proposal 1: Impact of SRS antenna port switching to RRM requirements in NR-SA will be:
· NR measurement are always prioritized including L3 measurement, RLM/BFD/CBD and L1-RSRP/L1-SINR measurement.
· No requirement applies for AP/P/SP L1-RSRP/L1-SINR measurement colliding with AP SRS
Proposal 2: No requirement will be defined if collision happens between scheduling of SRS antenna switching and all reference signals including CSI-IM except DMRS and UCI containing CSF report.
Proposal 3: If interruption length based on symbol level is defined, MRTD/MTTD and TA margin needs to be considered.
Proposal 4: When X=1 SRS symbol is configured in a slot for SRS antenna port switching, the interruption lengths are as follows:
Tab.1 Interruption Length (symbols)
	
	aggressor SCS 

	Victim SCS 
	15kHz
	30kHz
	60kHz

	15kHz
	10
	10
	10

	30kHz
	12
	10
	10

	60kHz
	17
	13
	10



Proposal 5: For other cases, using X=6 SRS symbols in a slot as assumption of SRS transmission time and requirement are defined based on slot level.
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