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1 Introduction

Work on RRM requirements for SRS antenna port switching [1], continued during the RAN4#101-e meeting, and the outcome in terms of agreements and open issues was captured in a WF [2].

In this contribution we provide our views on the open issues.

2 Discussion

2.1 Impact of SRS antenna port switching to other requirements
One of the open issue was impact of SRS antenna port switching to RRM requirements in NR-SA. 

· 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 RAN4 agreed that NR measurements are prioritized over SRS antenna port switching. We think the above scenarios of aperiodic SRS being colliding with other periodic measurements may be error case as NW knows the scheduling information and won’t think NW will schedule overlapping AP SRS as prioritization rule is already defined in the specification.  
Proposal 1: RAN4 not to define any additional prioritizations rules when AP SRS collided with NR measurements in NR SA as it was agreed that NR measurements are always prioritized over SRS. 
2.2 Interruption requirement design for SRS antenna port switching
In last meeting, it was agreed to define the interruption requirements for following cases:

•
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

Where scenario 1 and 2 are mentioned below. 
· Scenario 1: X=1 SRS symbol is configured in a slot for SRS antenna port switching

· Scenario 2: X=6 SRS symbols (including guard symbols) in a slot as assumption of SRS transmission time

Interruption requirements design:

In previous meetings, components within SRS interruption design is agreed as following.
· 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

Based on the above agreements, Interruption length can be computed as Antenna switching time before (15us) + X*OFDM symbol length+ Antenna switching time after (15us).
Based on the interruption design principles, we compute the interruption length for above agreed scenarios in the agreed granularity. 
Interruption requirement for scenario 1 and sync case:

For scenario 1, number of SRS symbols is 1 OFDM symbol. We assumed SRS is scheduled on 12th symbol for interruption computation. For synchronous case, MRTD is 33us for inter-band scenario. By assuming maximum RTD of 33us, we calculated interruption length by taking RTD on the both the sides as NW may not know the actual RTD in sync case. The interruption length for different SCS or aggressor and victim CC are provided in table 1. 

Table 1: Interruption length in symbols for scenario 1 and sync case
	Victim CC SCS(kHz)
	Aggressor CC SCS (kHz)

	
	15 
	30
	60

	15 (NR or LTE)
	3
	3
	3

	30
	6
	5
	3

	60
	10
	8
	7

	120
	20
	14
	14


Proposal 2:
Table 1 to be agreed as Interruption length for scenario 1 and sync case. 
Interruption requirement for scenario 1 and async case:

For scenario 1, number of SRS symbol is 1 OFDM symbol. We assumed SRS is scheduled on 12th symbol for interruption computation. Interruption granularity agreed for this case is slots. In the SRS carrier-based switching UL TA is considered for computing the interruption length. Similar to SRS carrier-based switching, for SRS AS also, in some cases, we understand that when the UL TA value is around 55 to 150us, SRS transmission can overlap with two slots in the aggressor CC for 15 KHz. That means since max UL TA for which SRS overlaps with other slot is 150us, additional 1 slot can be added to interruption requirement. For other UL TA values additional 1 slot interruption is not required.
Based on above assumptions, we calculated interruption length and the interruption length for different SCS of aggressor and victim CC are provided in table 2. 

Table 2: Interruption length in slots for scenario 1 and async case
	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


Proposal 3:
Table 2 to be agreed as Interruption length for scenario 1 and async case. 

Interruption requirement for scenario 2 and async cases:

For scenario 2, number of SRS symbol and guard symbols between SRS is agreed as 6 OFDM symbol for defining requirements. Interruption granularity agreed for this case is slots. In the SRS carrier-based switching UL TA is considered for computing the interruption length. Similar to SRS carrier-based switching, for SRS AS also, in some cases, we understand that when the UL TA value is around 55 to 150us, SRS transmission can overlap with two slots in the aggressor CC for 15 KHz. Based on the max UL TA for which SRS overlaps with other slot and X value, we computed the additional interruption slots. For other UL TA values additional 1 slot interruption is not required.

Based on above assumptions, we calculated interruption length and the interruption length for different SCS of aggressor and victim CC are provided in table 3.  

Table 3: Interruption length in slots for scenario 2 and async case
	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


Proposal 4:
Table 3 to be agreed as Interruption length for scenario 2 and async case. 
3 Summary

In this contribution we have provided our views on open issues for RRM requirements for SRS antenna port switching. The following proposals are made:
Proposal 1: RAN4 not to define any additional prioritizations rules when AP SRS collided with NR measurements in NR SA as it was agreed that NR measurements are always prioritized over SRS. 
Proposal 2:
Table 1 to be agreed as Interruption length for scenario 1 and sync case. 

Table 1: Interruption length in symbols for scenario 1 and sync case
	Victim CC SCS(kHz)
	Aggressor CC SCS (kHz)

	
	15 
	30
	60

	15 (NR or LTE)
	3
	3
	3

	30
	6
	5
	3

	60
	10
	8
	7

	120
	20
	14
	14


Proposal 3:
Table 2 to be agreed as Interruption length for scenario 1 and async case.
Table 2: Interruption length in slots for scenario 1 and async case
	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


Proposal 4:
Table 3 to be agreed as Interruption length for scenario 2 and async case.
Table 3: Interruption length in slots for scenario 2 and async case
	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
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