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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
· Interruption requirement scope for scenario 1
· The interruption requirement for scenario 1


2 Discussion
Impact of SRS antenna port switching to RRM requirements in NR-SA
	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. 




The controversial issue is the measurement requirement applicability when L1-RSRP/L1-SINR measurement collides with aperiodic SRS. When AP SRS is conflicting with P/SP CSI-RS RS used for L1-RSRP/L1-SINR, if AP SRS has lower priority, it will be dropped. We also understand that for L1-RSRP measurement requirement defined in RAN4, L1-RSRP measurement will always has higher priority than all types of SRS. In order to move forward, we can compromise that no special case for AP SRS is considered.

Proposal 1: NR measurement are always prioritized including L3 measurement, RLM/BFD/CBD and L1-RSRP/L1-SINR measurement.

Interruption requirement scope for scenario 1

	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 last meeting, it’s agreed that interruption requirement will be defined for two scenarios. The two scenarios are:
· Scenario 1: when X=1 SRS symbol is configured in a slot for SRS antenna port switching
· Scenario 2: otherwise, using X=6 SRS symbols in a slot as assumption 

For scenario 1, X=1 SRS symbol is configured in a slot and requirement will be defined per slot. There are other cases for scenarios 1, where there are two SRS resource set in consecutive slots. RAN1 has defined a guard period between the two sets and updated the spec in 38.214. Whether UE can transmit symbols in the guard in FFS. The updated spec in RAN1 is as follows:
	The UE is configured with a guard period of Y symbols, in which the UE does not transmit any other signal, in the case the SRS resources of a set are transmitted in the same slot. The guard period is in-between the SRS resources of the set. For two SRS resource sets of an antenna switching located in two consecutive slots, if UE is capable of transmitting SRS in all symbols in one slot, a guard period of Y symbols exists between the last OFDM symbol occupied by the SRS resource set in the first slot and the first OFDM symbol occupied by the SRS resource set in the second slot.



In RF session and RAN1, there are ongoing discuss about how to handle the interval between SRS resource set in two consecutive slots[2,3]. In RF session, a LS is sent to RAN1 to inform RAN1 about the initial discussion outcomes. the issue will continue to be discussed in next meeting. 
	R4-2202413 LS on Rel-17 FeMIMO SRS related impact
RAN4 has discussed on the following questions considering the aforementioned two clarification points:
Question 1: Is UE expected to transmit other signals between SRSs belonging to different set where usage is set to antenna switching? 
Question 2: Should there be a guard period defined in RAN1 specs or a switching time defined in ran4 specs in between SRSs and other signals?
It is noticed that during RAN1#107-e meeting, similar issues have been discussed as summarized in [2]. Thus RAN4 would like to inform RAN1 the following initial discussion outcomes:
· RAN4 thinks not sending PUSCH and PUCCH between SRS resources belonging to different sets where usage is set to antenna switching is inefficient. 
· RAN4 clarifies that the transient period between SRS resources is 15us. 



Currently, there is no final decision in RF session and RAN1 yet. Here, we suggest to add applicability for scenario 1 that one SRS resource set is configured.  For the scenario that two SRS resource sets are configured in two consecutive slots, we can further discuss whether the same requirement can be applied according to the conclusion of RF session in next meeting.
Proposal 2: For scenarios 1, the symbol based requirement will apply if one SRS resource set is configured. It’s FFS when two SRS resource sets are configured in two consecutive slots.
Interruption requirement proposals for scenario 1
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
· 35us for synchronized case
(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 for synchronization case are as follows:
Tab.1 Interruption Length for synchronization case for X=1(symbols)

	
	aggressor SCS

	Victim SCS 
	15kHz
	30kHz
	60kHz

	15kHz
	4
	4
	4

	30kHz
	6
	4
	4

	60kHz
	11
	7
	4



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

	Victim SCS 
	15kHz
	30kHz
	60kHz

	15kHz
	4
	4
	4

	30kHz
	6
	4
	4

	60kHz
	11
	7
	4



if one SRS symbol is configured, the interruption lengths for asynchronization case are as follows:
Tab.2 Interruption Length for asynchronization case for X=1(slots)
	
	aggressor SCS 

	Victim SCS 
	15kHz
	30kHz
	60kHz

	15kHz
	2
	2
	2

	30kHz
	2
	2
	2

	60kHz
	2
	2
	2



Proposal 5: When X=1 SRS symbol is configured in a slot for SRS antenna port switching, the interruption lengths for asynchronization case are as follows:
Tab.2 Interruption Length for asynchronization case for X=1(slots)
	
	aggressor SCS 

	Victim SCS 
	15kHz
	30kHz
	60kHz

	15kHz
	2
	2
	2

	30kHz
	2
	2
	2

	60kHz
	2
	2
	2



3 Conclusion
In this contribution, we provide our views regarding the SRS antenna port switching:
Proposal 1: NR measurement are always prioritized including L3 measurement, RLM/BFD/CBD and L1-RSRP/L1-SINR measurement.
Proposal 2: For scenarios 1, the symbol based requirement will apply if one SRS resource set is configured. It’s FFS when two SRS resource sets are configured in two consecutive slots.
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 for synchronization case are as follows:
Tab.1 Interruption Length for synchronization case for X=1(symbols)
	
	aggressor SCS

	Victim SCS 
	15kHz
	30kHz
	60kHz

	15kHz
	4
	4
	4

	30kHz
	6
	4
	4

	60kHz
	11
	7
	4



Proposal 5: When X=1 SRS symbol is configured in a slot for SRS antenna port switching, the interruption lengths for asynchronization case are as follows:
Tab.2 Interruption Length for asynchronization case for X=1(slots)
	
	aggressor SCS 

	Victim SCS 
	15kHz
	30kHz
	60kHz

	15kHz
	2
	2
	2

	30kHz
	2
	2
	2

	60kHz
	2
	2
	2
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