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1. Introduction
One issue was raised up in RAN4#110 meeting that the definition of sync and async for SRS AS interruption requirements are ambiguous for CA case. In this paper, we provide our analysis based on agreements achieved during the WI.
2. Discussion
In current RAN4 spec, the SRS AS interruption requirements can defined in following three case with three separate tables:
· Interruption length in symbols of victim CC when 1 SRS symbol is configured, and aggressor and victim cells are synchronized
· Interruption length in slots of victim CC when 1 SRS symbol is configured, and aggressor and victim cells are asynchronized
· Interruption length in slots of victim CC for rest of the SRS configurations for synchronised and asynchronized scenarios
Firstly, we would like to shown the history of the discussion on how these three scenarios are defined. The related agreements during R17 discussion are summarized as follows:
In RAN4#101-e meeting (R4-2202600)
	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



In RAN4#101-bis-e meeting (R4-2202600)
	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



In RAN4#102-e meeting (R4-2206861)
	Issue 2-3: Interruption requirement (symbol-level) proposals for scenario 1 sync case 
Agreement in 2nd round: 
· Interruption requirement (symbol-level) for scenario 1 sync case
· Note: Unit of interruption requirement is symbol of victim CC
	Victim CC SCS (kHz)
	Aggressor CC SCS (kHz)

	
	15
	30
	60

	15 (NR or LTE)
	3
	2
	2

	30
	4
	3
	3

	60
	8
	6
	5

	120
	14
	10
	8




Issue 2-4: Interruption requirement (slot-level) proposals for scenario 1 async case 
GTW agreement:
· Interruption requirement (slot-level) for scenario 1 async case
· Note: Unit of interruption requirement is slot for NR and subframe for LTE of victim CC
	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



Issue 2-5: Interruption requirement (slot-level) proposals for scenario 2
2nd round Agreement:
· Interruption requirement (slot-level) for scenario 2
· Note: Unit of interruption requirement is slot for NR and subframe for LTE of victim CC
	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






It could be observed that RAN1 first agreed to consider two scenarios (1 SRS symbol configured and 6 SRS symbols for other configurations). Then regarding whether to define symbol level or slot level interruption requirements, sync and async case are further taken into account. By tracing the discussion summary about the issue, though there was no official conclusion, the motivation is that NW is more possible to avoid scheduling for sync case, thus symbol level interruption is more useful. 
Observation 1: The reason why sync/async is further differentiated is that NW is more possible to avoid the interruption for sync case, thus symbol level interruption is useful at least for sync case.
The regarding how the value in the table are derived and whether MRTD/MTTD is considered, the related discussion can be found in the summary R4-2202723. Based on the topic summary, it could be found companies proposed difference values especially for sync scenario 1. Some companies though MRTD and MTTD shall also be considered when deriving the interrupted symbols. However, from our understanding, no matter how many SRS symbols are configured or whether it is sync or async case, the interrupted length is always 2*15 us +SRS symbols. The value is calculated by following equation as summarized by moderator in R4-2202723. And the final version is slighted relaxed.

Observation 2: The number of interruption symbols is calculated by aggressive CC symbol length +30 us/victim CC symbols length, where MRTD and MTTD is not used in the calculation.
Based on the analysis above, we also recognized that the current requirements for NR SA are misleading. Only following two case needs to be considered:
· Interruption length in symbols of victim CC when 1 SRS symbol is configured
· Interruption length in slots of victim CC for rest of the SRS configurations
Proposal 1: The SRS AS interruption requirements for NR SA shall be modified as following two cases:
· Interruption length in symbols of victim CC when 1 SRS symbol is configured
· Interruption length in slots of victim CC for rest of the SRS configurations
The proposed change can also be found in our companied CR.
3. Conclusions
Observation 1: The reason why sync/async is further differentiated is that NW is more possible to avoid the interruption for sync case, thus symbol level interruption is useful at least for sync case.
Observation 2: The number of interruption symbols is calculated by aggressive CC symbol length +30 us/victim CC symbols length, where MRTD and MTTD is not used in the calculation.
Proposal 1: The SRS AS interruption requirements for NR SA shall be modified as following two cases:
· Interruption length in symbols of victim CC when 1 SRS symbol is configured
· Interruption length in slots of victim CC for rest of the SRS configurations
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