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1. Background
For SRS antenna port switching, as discussed in WI summary, RAN4 has specified interruption requirement for SRS antenna port switching as well as the impact to other existing RRM requirements:
· Interruption requirements were 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
· RAN4 specified: 
· Interruption requirement (symbol-level) for scenario 1 sync case
· Interruption requirement (slot-level) for scenario 1 async case
· Interruption requirement (slot-level) for scenario 2

2. Test configuration for SRS AS
Subtopic 3-1: General scope for testing:

Issue 3-1-1: MR-DC or CA modes in SRS antenna port switching testing

Agreement in GTW (May 13th)
· In SRS antenna port switching testing, only following MR-DC or CA modes would be considered:
· NR-SA (FR1+FR1 NR CA) and EN-DC (LTE Pcell + FR1 NR PSCell + FR1 NR Scell)
· If UE passes the performance requirements of EN-DC, then the performance for NE-DC is expected to be guaranteed.

Issue 3-1-2: scenarios for SRS antenna port switching testing

Agreement in GTW (May 13th)
· Interruption requirement (symbol-level) for scenario 1 sync case
· Interruption requirement (slot-level) for scenario 2

Issue 3-1-3: SRS antenna port switching together with SRS carrier switching

Agreements:
· No need to have test case for SRS antenna port switching + SRS carrier-based switching.
· SRS antenna switching requirement only applies when SRS antenna switching is configured without SRS carrier switching.


Issue 3-1-4: Other clarification on the testing scope 

Agreements:
· Combination of FR1+FR2 or LTE+ FR1 + FR2 would not be tested for SRS antenna port switching requirement, until the applicability of FR1-FR2 joint test case is available.
· Only test inter-band NR CA for the case of interruption to NR cells, while DL CA and UL CA can be both considered. 
· Do not test interruption by SRS ant switching if aggressor CC is an FR2 CC.


Subtopic 3-2: Configurations for testing:

Issue 3-2-2: General configuration – synch/async
Issue 3-2-2-1: can we agree the 1T2R configuration as a baseline, and add 2T4R and 1T4R cases later?
· Discuss in issue 3-2-2-4

Issue 3-2-2-2 (this issue is somewhat related with issue 3-2-5): for scenario 1(1 SRS symbol in a slot):
Agreements:
For scenario 1(1 SRS symbol in a slot):
· Periodic SRS resource set is used in the test cases to verify that the length of each interruption is less than the interruption requirements. The interval between SRS sources in the test cases are configured larger than 3/6 slots for 15 KHz/30KHz to align with SRS configuration in Scenario 2.
· configure one resource with one symbol in a slot


Issue 3-2-2-3: For scenario 2(more than 1 SRS symbol for antenna port switching in a slot):
Agreements:
· Configure two resources in a slot and each resource has one symbol


Issue 3-2-2-4: can we agree the 1T2R/2T4R/1T4R resource configuration as following?

Agreements:
· SRS.x1 is for 15kHz, SRS.x2 is for 30kHz
· For scenario 1, each SRS slot has 1 SRS resource; for scenario 2, each SRS slot has 2 SRS resources. Each SRS resource has 1 symbol, no repetition
· Offset is determined by TDD pattern: consider special slot for SRS transmission
· The first table is the common configuration for each SRS, 

	 
	SRS.x1
	SRS.x2
	 

	Field
	Value
	Value
	Comment

	c-SRS
	12
	24
	 

	b-SRS
	0
	0
	 

	b-hop
	0
	0
	Frequency hopping is disabled 

	groupOrSequenceHopping
	neither
	neither
	No group or sequence hopping

	freqDomainPosition
	0
	0
	Frequency domain position of SRS

	freqDomainShift
	0
	0
	 

	pathlossReferenceRS
ssb-Index
	0
	0
	SSB #0 is used for SRS path loss estimation

	usage
	antennaSwitching
	antennaSwitching
	 

	nrofSymbols
	1
	1
	 

	repetitionFactor
	n1
	n1
	without repetition.

	transmissionComb
	n2
	n2
	 

	combOffset
	0
	0
	transmissionComb setting

	cyclicShift
	0
	0
	 

	resourceType
	Periodic
	Periodic
	 



· the following tables are configurations for each SRS, scenario and xTyR configuration.
	15kHz, scenario 1
	1T2R 
	2T4R 
	1T4R 

	srs-ResourceId
	0
	1
	0
	1
	0
	1
	2
	3

	startPosition
	5
	5
	5
	5
	5
	5
	5
	5

	nrofSRS-Ports
	port1
	port1
	port2
	port2
	port1
	port1
	port1
	port1

	periodicityAndOffset-p
	sl40, [2]
	sl40, [7]
	sl40, [2]
	sl40, [7]
	sl40, [2]
	sl40, [7]
	sl40, [12]
	sl40, [17]


 
	15kHz, scenario 2
	1T2R 
	2T4R 
	1T4R 

	srs-ResourceId
	0
	1
	0
	1
	0
	1
	2
	3

	startPosition
	5
	[2]
	5
	[2]
	5
	[2]
	5
	[2]

	nrofSRS-Ports
	port1
	port1
	port2
	port2
	port1
	port1
	port1
	port1

	periodicityAndOffset-p
	sl40, [2]
	sl40, [2]
	sl40, [2]
	sl40, [2]
	sl40, [2]
	sl40, [2]
	sl40, [7]
	sl40, [7]


 
	30kHz, scenario 1
	1T2R 
	2T4R 
	1T4R 

	srs-ResourceId
	0
	1
	0
	1
	0
	1
	2
	3

	startPosition
	5
	5
	5
	5
	5
	5
	5
	5

	nrofSRS-Ports
	port1
	port1
	port2
	port2
	port1
	port1
	port1
	port1

	periodicityAndOffset-p
	sl80, [2]
	sl80, [12]
	sl80, [2]
	sl80, [12]
	sl80, [2]
	sl80, [12]
	sl80, [22]
	sl80, [32]


 
	30kHz, scenario 2
	1T2R 
	2T4R 
	1T4R 

	srs-ResourceId
	0
	1
	0
	1
	0
	1
	2
	3

	startPosition
	5
	[2]
	5
	[2]
	5
	[2]
	5
	[2]

	nrofSRS-Ports
	port1
	port1
	port2
	port2
	port1
	port1
	port1
	port1

	periodicityAndOffset-p
	sl80, [2]
	sl80, [2]
	sl80, [2]
	sl80, [2]
	sl80, [2]
	sl80, [2]
	sl80, [12]
	sl80, [12]


 

Issue 3-2-3: General configuration – SCS and BW

Agreements:
· for configuration of test cases for SRS antenna port switching, to consider following cases:
· 15 kHz SSB SCS with 10 MHz bandwidth for FDD
· 15 kHz SSB SCS with 10 MHz bandwidth for TDD 
· 30 kHz SSB SCS with 40 MHz bandwidth for TDD  
· FFS:
· Option 1: above configurations applies for aggressor cell, FFS for victim cell
· Option 2: above configurations applies for both aggressor cell and victim cell, and such configuration may be different between aggressor cell and victim cell.
· Option 3: above configurations applies for both aggressor cell and victim cell, and such configuration is same between aggressor and victim


Issue 3-2-4: General configuration – band combination selection for CA/DC

Agreements:
· Operating bands of aggressor CC and victim CC should be selected based on UE capability of txSwitchImpactToRx or txSwitchWithAnotherBand.

Issue 3-2-5: SRS configuration for scenario 1 sync case (symbol-level interruption)

Agreements:
· Counting missed ACK/NACK number (it’s a slot level interruption counting)
· Option 1:
· Define test cases for scenario 1 sync case by allocating the SRS resource at the last but one symbol of slot and the interruption on victim CCs should be no longer than 1 slot (subframe for E-UTRA) when the SCS of aggressor CC and victim CC is 15/30 KHz.
· Option 2:
· Define test cases for scenario 1 sync case by allocating the SRS resource before the last two symbols or more of slot and the interruption on victim CCs should be no longer than 1 slot (subframe for E-UTRA) when the SCS of aggressor CC and victim CC is 15/30 KHz.

3. Test case list for SRS AS
Subtopic 3-3: Test case list:

Agreements:

	TC index
	TC
	DC/CA mode
	Purpose
	Section ID
	Candidate companies

	1
	E-UTRAN - NR FR1 interruptions at NR SRS antenna port switching with 1 SRS symbol in synchronous EN-DC
	EN-DC tests with all NR cells in FR1
	To verify the interruption of FR1 NR SRS antenna switching on LTE PCC and FR1 NR SCC for scenario 1 sync case
	A.4.5.2.x1
	Nokia

	2
	E-UTRAN - NR FR1 interruptions at NR SRS antenna port switching with more than 1 SRS symbol in asynchronous EN-DC
	EN-DC tests with all NR cells in FR1
	To verify the interruption of FR1 NR SRS antenna switching on LTE PCC and FR1 NR SCC for scenario 2
	A.4.5.2.x3
	Huawei

	3
	NR FR1 interruptions at NR SRS antenna port switching with 1 SRS symbol in NR-CA
	NR standalone tests with all NR cells in FR1
	To verify the interruption of FR1 NR SRS antenna switching on FR1 NR SCC for scenario 1 (only sync case)
	A.6.5.2.x1
	vivo

	4
	NR FR1 interruptions at NR SRS antenna port switching with more than 1 SRS symbol in NR-CA
	NR standalone tests with all NR cells in FR1
	To verify the interruption of FR1 NR SRS antenna switching on FR1 NR SCC for scenario 2
	A.6.5.2.x2
	Intel




