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1 	Introduction
In the last meeting, some issues have been concluded in WF [1]. The remaining issues are interruption requirement, the impact of SRS antenna port switching to RRM requirements and the antenna switching time. Our views on these open issues are provided in this paper.
2 Discussion
2.1 Impact of SRS antenna port switching to RRM requirements
In the previous several meetings, RAN4 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. However, 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 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. A part from collision with aperiodic L1-RSRP/L1-SINR measurement, 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.

2.2 Interruption
2.2.1 antenna switching time

There is one open issue in the last meeting.

	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.



Some companies think the antenna switching time can be further discussed for the cases Tx-to-Tx, Rx-to-Tx and Tx-to-Rx. However, according to the following agreement, the components of the interruption requirement are antenna switching time before and after SRS transmission occasion (2*15us) and SRS transmission time of X symbol(s). To our understanding, such agreement should be applied regardless of Tx-to-Tx, Rx-to-Tx or Tx-to-Rx cases.

The agreement of the components of the interruption requirement in [2].
	Issue 1-4-2: The components within interruption time of SRS antenna port switching in FR1
Agreements in GTW
· 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



Thus, the following proposal is suggested.

[bookmark: _Ref95403968]Proposal 2: For the antenna switch time, same generic requirement (15us before and after SRS transmission occasion) is applied for Tx-to-Tx, Tx-to-Rx and Rx-to-Tx cases.

2.2.2 interruption requirement

According to the discussion in last meeting, the interruption requirement will be defined based on the following assumptions.

	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



Our views on interruption requirement is provided as below.

Scenario 1 sync case (X = 1 SRS symbol, symbol level)

For scenario 1 sync case, considering 1 SRS symbols, and 15 us transient time before and after SRS transmission occasion, the number of the interrupted symbol is calculated as Table 1.

[bookmark: _Ref94794152]Table 1. Number of the 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

	
	120 kHz
(8.33 us)
	96.67/8.33 = 11.6  12
	63.33/8.33 = 7.6 
 8
	46.67/8.33 =5.6
 6



[bookmark: _Ref95157135][bookmark: _Ref95403969]Besides, to our understanding, network may not know the exact TA adjusted by UE, i.e., from network perspective, the SRS resource may interrupt an unknown number of OFDM symbol(s) on the other CCs. To avoid such unpredictable interruption, extra [1] and [2] margin symbol(s) are considered for FR1 and FR2 victim cells due to the TA impact. 

[bookmark: _Ref95745087]Proposal 3: For scenario 1 sync case (X=1 SRS symbols), extra [1] and [2] margin symbol(s) are considered for FR1 and FR2 victim cells due to TA impact.

Thus, considering Table 1 and Proposal 3, the interruption requirement for scenario 1 sync case is provided as Proposal 4.

[bookmark: _Ref95157243][bookmark: _Ref95403986]Proposal 4: For scenario 1 sync case (X=1 SRS symbols), the SRS antenna switching interruption requirement should be specified as follows.
Table X. Interruption length (symbols) due to SRS antenna switch
	Victim cell SCS(KHz)
	Aggressor Cell SCS (KHz)

	
	15
	30
	60

	15
	3
	2
	2

	30
	4
	3
	3

	60
	7
	5
	4

	120
	14
	10
	8





Scenario 1 async case (X = 1 SRS symbol, slot level)

Considering 1 SRS symbol, and 15 us transient time before and after SRS transmission occasion, the number of the interrupted symbol is calculated as Table 1. Besides, considering slot level based requirement and UL TA (one additional interrupted slot will be considered), the interruption requirement for scenario 1 async case is provided as Proposal 5.

[bookmark: _Ref94794604][bookmark: _Ref95404071]Proposal 5: For scenario 1 async case (X=1 SRS symbols), 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
	2
	2
	2

	120
	2
	2
	2




Scenario 2 (X = 6 SRS symbols, slot level, same interruption requirement would be applied for both sync and async case, and this requirement is defined based on async case )

Considering 6 SRS symbols, and 15 us transient time before and after SRS transmission occasion, the number of the interrupted symbol is calculated as Table 2.

[bookmark: _Ref94792337]Table 2. Number of the 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 

	
	120 kHz
(8.33 us)
	430/8.33 = 51.6
 52
	230/8.33 = 27.6   28
	130/8.33 = 15.6
 16



Considering slot level based requirement and UL TA (one additional interrupted slot will be considered), the interruption requirement for scenario 2 is provided as Proposal 6.

[bookmark: _Ref94794338][bookmark: _Ref95404098]Proposal 6: For scenario 2 (X=6 SRS symbols), 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

	120
	5
	3
	3



2.3 Impacts from SRS antenna port switching in R17 FeMIMO

One open issue related to R17 feMIMO was discussed in the last meeting.
	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)



There are two sub-bullets in option 1. 
· For the first bullet, to our understanding, the discussion of SRS antenna port switch in R17 is based on R15 requirement. Thus, the SRS resource can only be transmitted in the last 6 OFDM symbols in a slot. However, it seems no harmful to agree with this bullet in RAN4 because it maybe can make the spec more clear.

· For the second bullet, to our understanding, according to the following agreement “the interruption requirement based on a generic requirement” in the last meeting, it seems no need to discuss the case when the SRS resources of a set in a slot are configured in non-consecutive manner. Because as long as the SRS resource is larger than 1, the interruption requirement will base on scenario 2 (X=6 SRS symbols).

The agreement in RAN4 #101bis-e for reference
	Issue 1-1-2: RAN4 requirement scope with different SRS resource configuration
Agreement: 
RAN4 to define requirements based on SRS resource configurations in scenario 1 and 2 in agreed WF(R4-2120295) of RAN4 #101e meeting. 



[bookmark: _Ref95404120]Proposal 7: No need to discuss the case when the SRS resources of a set in a slot are configured in non-consecutive manner.

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. A part from collision with aperiodic L1-RSRP/L1-SINR measurement, 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: For the antenna switch time, same generic requirement (15us before and after SRS transmission occasion) is applied for Tx-to-Tx, Tx-to-Rx and Rx-to-Tx cases.


Proposal 3: For scenario 1 sync case (X=1 SRS symbols), extra [1] and [2] margin symbol(s) are considered for FR1 and FR2 victim cells due to TA impact.
Proposal 4: For scenario 1 sync case (X=1 SRS symbols), the SRS antenna switching interruption requirement should be specified as follows.
Table X. Interruption length (symbols) due to SRS antenna switch
	Victim cell SCS(KHz)
	Aggressor Cell SCS (KHz)

	
	15
	30
	60

	15
	3
	2
	2

	30
	4
	3
	3

	60
	7
	5
	4

	120
	14
	10
	8



Proposal 5: For scenario 1 async case (X=1 SRS symbols), 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
	2
	2
	2

	120
	2
	2
	2



Proposal 6: For scenario 2 (X=6 SRS symbols), 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

	120
	5
	3
	3



Proposal 7: No need to discuss the case when the SRS resources of a set in a slot are configured in non-consecutive manner.
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