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Introduction
In RAN4 102e meeting, WF R4-2206861[1] was agreed and the core part for interruption requirements for SRS antenna switching was completed.
In this contribution, we provide our views on the test case design for SRS antenna switching.
Discussion on test case design for interruptions by SRS antenna switching
Test case list for interruptions by SRS antenna switching
In R16, interruptions for SRS carrier switching was discussed and the following test cases were introduced in TS 38.133
	Section
	Test case description
	FR/MR-DC_mode
	Note

	A.4.5.2.8
	E-UTRAN - NR FR1 interruptions at NR SRS carrier based switching in asynchronous EN-DC (with NR PSCell in FR1)
	FR1, EN-DC
	

	A.4.5.2.9
	E-UTRAN – NR interruptions at E-UTRA SRS carrier based switching (with NR PSCell in FR1)
	FR1, EN-DC
	

	A.5.5.2.7
	E-UTRAN – NR FR2 interruptions at E-UTRA SRS carrier based switching (with NR PSCell in FR2)
	FR2, EN-DC
	Not applicable by Table A.3.13A.2-1

	A.5.5.2.8
	E-UTRAN – NR FR2 interruptions at NR SRS carrier based switching (with NR PSCell in FR2)
	FR2, EN-DC
	

	A.6.5.2.2
	SA interruptions at NR SRS carrier based switching (with NR PCell in FR1)
	FR1, NR SA
	

	A.7.5.2.2
	SA interruptions at NR SRS carrier based switching (with NR PCell in FR2)
	FR2, NR SA
	


Table 1 Test case list for SRS carrier switching
Observation 1  In test cases for SRS carrier based switching, SpCell in LTE, NR FR1 and NR FR2 are tested as victim CC, while aggressor CC can only be LTE TDD SCell, NR FR1 TDD SCell or NR FR2 TDD SCell. 
Observation 2  In test cases for SRS carrier based switching, only EN-DC and NR SA are tested.
Observation 3  Applicability rules has been introduced for FR1+FR2 test cases in R16.
Similarly in R17, for SRS antenna based switching, following differences are identified from SRS carrier based switching
· Aggressor CC can only be NR FR1 CC, while FR2 CC can be considered as victim CC in FR1-FR2 CA or FR1-FR2 NR-DC. However, FR1-FR2 test cases are currently not applicable.
· Aggressor CC can be either SpCell or SCell, while victim CCs can be other SpCell or SCell.
· The requirements are defined for 3 scenarios: Synchronized case with 1 symbol SRS per slot, Asynchronized case with 1 symbols SRS per slot, Asynchronized case with 2-6 symbols SRS per slot.
Therefore, regarding the test case list below for interruptions by SRS ant switching, we have following comments.
	TC index
	TC
	DC/CA mode
	Purpose
	Section ID
	Comment from vivo

	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
	Interruption on NR SCC can be covered by TC4 for the sync case between PSCC and SCC.
Test case can be for inter-band DL NR CA only in the SCG.

	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
	Interruption on NR SCC can be covered by TC5 for the sync case between PSCC and SCC.
Test case can be for inter-band DL NR CA only in the SCG.

	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
	Interruption on NR SCC can be covered by TC5 for the sync case between PSCC and SCC.
Test case can be for inter-band DL NR CA only in the SCG.


	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
	Prefer to test inter-band UL CA only, while SCC is the aggressor CC and PCC is the victim CC.
No need to test intra-band CA.
DL CA is covered by TC 1

	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
	Prefer to test inter-band UL CA only, while SCC is the aggressor CC and PCC is the victim CC.
No need to test intra-band CA.
DL CA is covered by TC 2

	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
	The same UE behavior as EN-DC. 
Test case is not needed.

	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
	The same UE behavior as EN-DC. 

Test case is not needed.

	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
	The same UE behavior as EN-DC. 

Test case is not needed.


Table 2 Test case list for SRS antenna switching
Proposal 1  Follow the rule of SRS carrier switching, i.e. NE-DC cases are not tested. The same UE behaviour as that for EN-DC can be assumed.
[bookmark: _GoBack]Proposal 2  The async case is only tested between NR and LTE in EN-DC with all NR cells in FR1, until the applicability of FR1-FR2 joint test case is available.
Proposal 3  The case when more than 1 SRS symbols considered for interruption to NR cells is tested in the sync scenario, i.e. NR CA, until the applicability of FR1-FR2 joint test case is available.
Proposal 4  Only test inter-band NR CA for the case of interruption to NR cells, while DL CA and UL CA can be both considered. 
Proposal 5  Do not test interruption by SRS ant switching if aggressor CC is an FR2 CC.

Test case design for SRS ant switching
For test case design, the impact of SRS ant switching to other bands are determined by the UE capability of txSwitchImpactToRx or txSwitchWithAnotherBand. Therefore, the selected CA/DC band combination for testing should be based on UE capability reporting. For example, UE may declare the impacted band combination before the test is performed. RAN4 may further discuss how to select the SCS for each corresponding band according to UE capability.
Proposal 6  The selected CA/DC band combination for testing should consider UE capability of txSwitchImpactToRx or txSwitchWithAnotherBand. RAN4 may further discuss how to select the SCS for each corresponding band according to UE capability.
For the case when symbol level interruption is tested, in our view it can be tested by taking upper bound to slot level. It is better to design proper configuration in the test case, so that the impacted slot is minimized. Based on our observation, if the last symbol in the slot on the aggressor CC is not considered for SRS transmission, then the case that SRS interruption time lands across the slot boundary of the victim CC can be eliminated, taking TA = 0.5us for both CCs, timing offset = 3us into account. In this case, actually the number of interrupted slots to 1. 
Proposal 7  For the case when symbol level interruption is tested, the last symbol in the slot is not configured for SRS transmission on the aggressor CC in the test case design, and in this case the number of interrupted slot shall be no more than 1.
	
Conclusion
Based on above analysis, we have following observations and proposals.
Observation 1  In test cases for SRS carrier based switching, SpCell in LTE, NR FR1 and NR FR2 are tested as victim CC, while aggressor CC can only be LTE TDD SCell, NR FR1 TDD SCell or NR FR2 TDD SCell. 
Observation 2  In test cases for SRS carrier based switching, only EN-DC and NR SA are tested.
Observation 3  Applicability rules has been introduced for FR1+FR2 test cases in R16.
Proposal 1  Follow the rule of SRS carrier switching, i.e. NE-DC cases are not tested. The same UE behaviour as that for EN-DC can be assumed.
Proposal 2  The async case is only tested between NR and LTE in EN-DC with all NR cells in FR1, until the applicability of FR1-FR2 joint test case is available.
Proposal 3  The case when more than 1 SRS symbols considered for interruption to NR cells is tested in the sync scenario, i.e. NR CA, until the applicability of FR1-FR2 joint test case is available.
Proposal 4  Only test inter-band NR CA for the case of interruption to NR cells, while DL CA and UL CA can be both considered. 
Proposal 5  Do not test interruption by SRS ant switching if aggressor CC is an FR2 CC.
Proposal 6  The selected CA/DC band combination for testing should consider UE capability of txSwitchImpactToRx or txSwitchWithAnotherBand. RAN4 may further discuss how to select the SCS for each corresponding band according to UE capability.
Proposal 7  For the case when symbol level interruption is tested, the last symbol in the slot is not configured for SRS transmission on the aggressor CC in the test case design, and in this case the number of interrupted slot shall be no more than 1.
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