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Introduction
This contribution is discussing the performance aspects of SRS antenna port switching. 
Test cases
Before this meeting, the moderator initiated the work split on the test cases relevant to SRS antenna port switching. The following test cases were listed and will be defined in the performance stage. 
According to RAN1, SRS antenna switching and SRS carrier-based switching are functions which can be configured to the UE separately. However, the two may also be configured in combination which is more likely implemented in practice. Therefore, it is suggested RAN4 to discuss if additional test cases shall be defined when SRS antenna port switching is configured together with SRS carrier-based switching. 
Proposal 1: RAN4 to discuss if additional test cases shall be defined when SRS antenna port switching is configured together with SRS carrier-based switching.
	TC index
	TC
	DC/CA mode
	Purpose
	Section ID
	Candidate companies
	Comment (need or not)

	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 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 1 async case
	A.4.5.2.x2
	CATT
	

	3
	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
	
	

	NA
	No test is needed due to FR1+FR2 testing issue (SRS on FR1 and interruption on FR2).
	EN-DC tests with one or more NR cells in FR2
	NA
	NA
	
	

	4
	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
	
	

	5
	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
	
	

	NA
	No test is needed due to FR1+FR2 testing issue (SRS on FR1 and interruption on FR2).
	NR standalone tests with one or more NR cells in FR2 (NR CA and NR-DC)
	NA
	NA
	
	

	6
	NR FR1 - E-UTRAN interruptions at NR SRS antenna port switching with 1 SRS symbol in synchronous NE-DC 
	NE-DC with all NR cells in FR1
	To verify the interruption of  FR1 NR SRS antenna switching on LTE PSCC and FR1 NR SCC for scenario 1 sync case
	A.4A.3.1.x1
	
	

	7
	NR FR1 - E-UTRAN interruptions at NR SRS antenna port switching with 1 SRS symbol in asynchronous NE-DC 
	NE-DC with all NR cells in FR1
	To verify the interruption of  FR1 NR SRS antenna switching on LTE PSCC and FR1 NR SCC for scenario 1 async case
	A.4A.3.1.x2
	
	

	8
	NR FR1 - E-UTRAN interruptions at NR SRS antenna port switching with more than 1 SRS symbol in asynchronous NE-DC 
	NE-DC with all NR cells in FR1
	To verify the interruption of  FR1 NR SRS antenna switching on LTE PSCC and FR1 NR SCC for scenario 2
	A.4A.3.1.x3
	
	


Note: 
»      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
SRS configuration
The SRS configuration used for test cases is specified in TS 38.133 A.3.24 which applies to the test for SRS carrier-based switching. In the configuration, 4 symbols are assumed for SRS transmission i.e. nrofSymbols = 4. 
When SRS antenna switching is concerned, 1 SRS symbol shall be configured in order to verify the interruption length in synchronous scenario. The parameter nrofSymbols = 1 shall be additionally defined in the table so that the test cases relevant to symbol-level interruption can still refer to A.3.24 for simplicity. Hence nrofSymbols = 1 shall be additionally supported in TS 38.133 A.3.24 to verify the symbol-level interruption in synchronous scenario at SRS antenna port switching. 
Proposal 2: nrofSymbols = 1 shall be additionally defined in TS 38.133 A.3.24 to verify the symbol-level interruption in synchronous scenario at SRS antenna port switching. 
A.3.24	SRS configuration
Table A.3.24-1: Sounding Reference Symbol Configuration for SCS=15kHz
	
	SRS.1 TDD
	POS-SRS.1
	

	Field
	Value
	
	Comment

	c-SRS
	12
	Same as NRB,c in the test case
	

	b-SRS
	0
	n.a.
	

	b-hop
	0
	n.a.
	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
	n.a.
	

	startPosition
	0
	0
	resourceMapping setting

	nrofSymbols
	4
	4
	

	repetitionFactor
	n1
	n.a.
	without repetition.

	transmissionComb
	n2
	n4
	

	combOffset-n2
	0
	0
	transmissionComb setting

	cyclicShift-n2
	0
	0
	 

	nrofSRS-Ports
	port1
	port1
	Number of antenna ports used for SRS transmission

	resourceType
	Periodic
	Periodic
	

	periodicityAndOffset-p
	sl40, 2
	sl160, 20
	SRS transmission periodicity


Conclusion
This contribution discussed the performance aspects of SRS antenna switching. The proposals are summarized as below:   
Proposal 1: RAN4 to discuss if additional test cases shall be defined when SRS antenna port switching is configured together with SRS carrier-based switching.
Proposal 2: nrofSymbols = 1 shall be additionally defined in TS 38.133 A.3.24 to verify the symbol-level interruption in synchronous scenario at SRS antenna port switching. 

