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Introduction
In RAN4#101bis-e meeting, the RRM requirements at SRS antenna port switching were discussed and the way forward was agreed in [1]. In this paper we continue the discussion by addressing the open issues.            
Interruption requirements
At last meeting, it was agreed to define the interruption requirements based on symbol-level for scenario 1 sync case and based on slot-level for other scenarios. We are discussing the interruption length for the two cases respectively.  
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


1) Scenario 1: 
In scenario 1, X=1 SRS symbol is configured in a slot for SRS antenna switching as shown in Fig.1, the configured number of SRS symbols is used as SRS transmission time. 


Fig.1 X=1 SRS symbol is configured in the same slot
Scenario 1 sync case: 
In sync case, up to 33us MTTD/MRTD is assumed. The interruption length can be formulated as (2*15us+Tsymbol)+33us, where Tsymbol is the symbol length of the aggressor cell where the SRS antenna switching occurs. Hence the interruption length X1 can be formulated in terms of symbols as in Table 1. 
Proposal 1: For Scenario 1 synchronous case, where X=1 SRS symbol is configured in a slot for SRS antenna switching, the interruption length shall be defined as X1 in Table 1. 


Table 1: Interruption length X1 for synchronous scenario 1 (symbols)
	
	NR Slot length(ms) of victim cell
	Interruption length X1 (symbols)

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

	
	
	15
	30

	0
	1
	2
	2

	1
	0.5
	4
	3

	2
	0.25
	8
	6



In RAN4#98bis meeting, it was agreed to define the requirements at SRS antenna switching only for FR1. It is understood SRS antenna switching may happen only on FR1 band. In case of FR1+FR2 carrier aggregation, the question comes if the interruption shall be applied to FR2 victim cells. In our views, SRS switching is possible as antennas are shared on the relevant bands. As it is unlikely to share the antennas between FR1 and FR2, we don’t think the FR2 cells will be interrupted at SRS antenna switching on FR1 band.   
· The requirement applicability for SRS antenna port switching only in FR1 or in both FR1 and FR2  
· Define the RRM requirements at SRS antenna switching only for FR1 unless the transient period in FR2 gets clarified in RF session (the scope of “RRM requirements” here depends on the conclusions from issue 1-1-1)

Proposal 2: The interruption is not appliable to FR2 cells due to SRS antenna switching on FR1 band(s). 
Scenario 1 async case: 
Considering async case, additional half a slot is allowed in the MTTD/MRTD. The interruption length can be formulated as (2*15us+Tsymbol)+half a slot, where Tsymbol is the symbol length of the aggressor cell where SRS antenna switching occurs. Hence the interruption length X2 can be formulated in terms of slots as in Table 1. 
Proposal 3: For Scenario 1 asynchronous case, where X=1 SRS symbol is configured in a slot for SRS antenna switching, the interruption length shall be defined as X2 in Table 2. 
 Table 2: Interruption length X2 for asynchronous Scenario 1 (slots)
	
	NR Slot length(ms) of victim cell
	Interruption length X1 (slots)

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

	
	
	15
	30

	0
	1
	2
	2

	1
	0.5
	2
	2

	2
	0.25
	2
	2




2) Scenario 2: 
In Scenario 2, it was agreed to use X=6 SRS symbols in a slot as assumption of SRS transmission time. The interruption length can be formulated as (2*15us+6*Tsymbol) + half a slot and rounded to slot-level, where Tsymbol is the symbol length of the aggressor cell where SRS antenna switching occurs. The interruption length X3 can be calculated in terms of symbols as in Table 2. 
Table 3: Interruption length X3 for scenario 2 (slots)
	
	NR Slot length(ms) of victim cell
	Interruption length X1 (slots)

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

	
	
	15
	30

	0
	1
	2
	2

	1
	0.5
	2
	2

	2
	0.25
	3
	2



Proposal 4: For Scenario 2, where X=6 SRS symbols in a slot are assumed for SRS antenna switching, the interruption length shall be defined as X3 in Table 3. 
It is highlighted that the assumption of using X=6 SRS symbols as SRS transmission time was made under the condition that SRS can only be configured in the last 6 OFDM symbols in a slot in Re16. While such restriction is relaxed in Rel17 FeMIMO WI where SRS resources are allowed to be configured on any of the 14 OFDM symbols, we believe the assumption shall not apply. It should be clarified that the interruption requirement applies only if SRS resources are allowed to be configured in the last 6 OFDM symbols in a slot.
Proposal 5: The interruption requirement applies only if SRS resources are allowed to be configured in the last 6 OFDM symbols in a slot.
In addition, we have discussed the potential SRS antenna switching cases considering presence of guard period in [2]. Given the latest agreements, the guard period(s) if present can be captured by the assumed 6 OFDM symbols. However, for the case the SRS resources of a set in a slot are configured in non-consecutive manner as shown in Fig.2, the presence of guard symbols at the SRS antenna switching is being discussed under Rel17 FeMIMO WI in RAN [3]. We should not define the requirements before the guard period in this scenario gets clarified in RAN1. Therefore, the interruption requirement does not apply in Rel17 if the SRS resources of a set in a slot are configured in non-consecutive manner. 
	Agreement
· On the presence of guard symbols in Rel-17 for SRS antenna switching, down-select one of the following 
· Alt 1-0: Guard symbols are always-on, which is same as Rel-15
· Alt 1-1: Guard symbols are configurable subject to UE capability
· On whether to introduce guard symbols between SRS resource sets for antenna switching, down-select one of the following
· Alt 2-0: Do not introduce guard symbols between SRS resource sets, i.e., guard symbols only appears between SRS resources in a resource set
· Alt 2-1: Introduce guard symbols between two sets mapped to consecutive slots
· Note: Rel-15 guard period symbols are supported if none of the above enhancements is agreed





Fig.2 	The SRS resources of a set are transmitted in the same slot – non-Consecutive transmission
Proposal 6: The interruption requirement does not apply if the SRS resources of a set in a slot are configured in non-consecutive manner. 
Impact of SRS antenna switching to RRM 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. 


In last meeting, we still could not reach the conclusion on the case when SRS and L1-RSRP/L1-SINR measurement are scheduled in the same OFDM symbol. From the discussion, majority of the companies share the same concern if aperiodic SRS resource and the periodic or semi-persistent CSI-RS for NR L1-RSRP/L1-SINR measurement are scheduled in the same OFDM symbol. In this case, we believe aperiodic SRS shall be given a higher priority as specified by RAN1 below. Although RAN1 concerns the L1-RSRP/L1-SINR reports instead of measurements, the UE need make sure the aperiodic SRS transmission sometimes hence there is no absolute high priority for L1-RSRP/L1-SINR measurements. Therefore, either we do not define the requirements 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, or the prioritization needs to be clarified for this particular case. 
[bookmark: _Hlk498636457][bookmark: _Hlk498636712]For PUCCH and SRS on the same carrier, a UE shall not transmit SRS when semi-persistent and periodic SRS are 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 is 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). 


Proposal 7: Do not define the requirements 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, or the prioritization needs to be clarified for this particular case.
Conclusion
This contribution discussed the applicable scenarios of SRS antenna switching and the interruption requirements in respective scenarios. The observations and proposals are summarized as below:   
Proposal 1: For Scenario 1 synchronous case, where X=1 SRS symbol is configured in a slot for SRS antenna switching, the interruption length shall be defined as X1 in Table 1. 
Proposal 2: The interruption is not appliable to FR2 cells due to SRS antenna switching on FR1 band(s). 
Proposal 3: For Scenario 1 asynchronous case, where X=1 SRS symbol is configured in a slot for SRS antenna switching, the interruption length shall be defined as X2 in Table 2. 
Proposal 4: For Scenario 2, where X=6 SRS symbols in a slot are assumed for SRS antenna switching, the interruption length shall be defined as X3 in Table 3. 
Proposal 5: The interruption requirement applies only if SRS resources are allowed to be configured in the last 6 OFDM symbols in a slot.
Proposal 6: The interruption requirement does not apply if the SRS resources of a set in a slot are configured in non-consecutive manner. 
Proposal 7: Do not define the requirements 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, or the prioritization needs to be clarified for this particular case.
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