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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
There was good progress on SRS carrier switching test cases in the last meeting. Baseline test cases were agreed and introduced as in [1]. It needs further discussion whether additional test cases should be introuduced.
	· FFS: FR1+FR2 CA with SRS switching within same FR
· FFS: FR1+FR2 CA with SRS switching between different FRs
· FR1+FR2 CA tests should be considered in following scenarios
· SA interruptions at NR SRS carrier based switching
· E-UTRAN – NR interruptions at NR SRS carrier based switching
· E-UTRAN – NR interruptions at E-UTRA SRS carrier based switching
· Companies are encouraged to bring further analysis on the necessity and testability of above test cases.

· UE type for test
· Option 1: Tests are specified for UE capable of/configured with per-UE gap and capable of/configured with per-FR gap
· Option 2: No mention of UE type in the test



In addition, the SRS configuration for the test cases is not fully finalized.
	Field
	Value
	Comment

	c-SRS
	[12] for 10MHz CBW
[24] for 40MHz CBW
[17] for 100MHz CBW
	Frequency hopping is disabled

	b-SRS
	[0]
	 

	b-hop
	[0]
	 

	freqDomainPosition
	[0]
	Frequency domain position of SRS

	freqDomainShift
	[0]
	 

	groupOrSequenceHopping
	[neither]
	No group or sequence hopping

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

	usage
	[Codebook]
	Codebook based UL transmission

	startPosition
	[0]
	resourceMapping setting. SRS on last 

	nrofSymbols
	TBD
	TBD

	repetitionFactor
	[n1]
	without repetition.

	combOffset-n2
	TBD
	transmissionComb setting

	cyclicShift-n2
	[0]
	 

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

	transmissionComb
	TBD
	

	resourceType
	[Periodic]
	

	periodicityAndOffset-p
	TBD
	TBD

	Note:	For further information see clause 6.3.2 in TS 38.331 [2].


In this contribution, we provide our views on the open issues above.
2. Discussion
SRS carrier based switching under FR1+FR2 CA
There are two cases for FR1+FR2 CA being considered. FR1+FR2 CA with SRS carrier based switching within same FR and between different FR.
It would be typical case that FR1+FR2 CA with SRS carrier based switching within same FR. SRS carrier switching is either performed among FR1 TDD carriers or FR2 TDD carriers. The test cases for SRS carrier switching within same frequency range are already agreed and introduced as in [1].
	TC1
	SA interruptions at NR SRS carrier based switching
	PCell in FR1, SCell in FR1

	TC2
	SA interruptions at NR SRS carrier based switching
	PCell in FR2, SCell in FR2


The above test is to verify interruption requirements are fulfilled on PCell when SRS carrier based switching is performed from PCell to SCell. 
For the FR1+FR2 CA with SRS carrier based switching within same FR, there could be two possible test configurations.
Config 1: FR1 PCell, FR1 SCell and FR2 SCell
Config 2: FR1 PCell, FR2 SCell 1 and FR2 SCell 2
The difference between Config 1 and TC1 is that interruption requirements on FR2 can be verified additioinally. For UE capable of per-UE gap only, interruptions on FR2 SCell are allowed. But in essence, the actual interruption length in Config 1 should be the same as in TC1. The corresponding requirements are verified in TC1 already. With Config 1 it is only to see the interruptions on FR2 SCell, which is the same interruption length as on FR1 PCell but in different number of slots due to different numerology. So, there is nothing more to test with FR1+FR2 CA. For UE capable of per-FR gap, no interruption is allowed on FR2 SCell. We think this part can be convered by other test cases, e.g., test A.7.5.6.1.2	NR FR1- NR FR2 DL active BWP switch of PCell with non-DRX in SA. So, there is no need to have this test for SRS carrier based switching.
It should be similar analysis above between Config 2 and TC2 except that SRS carrier based switching is between FR2 carriers.
Observation 1: No necessity is seen to have FR1+FR2 CA test for SRS carrier based switching.

For the FR1+FR2 CA with SRS carrier based switching between different frequency ranges, it is not clear for us. Though the SRS carrier switching time are indicated per pair of bands per band combination, the SRS carrier switching time discussed in RF session are for FR1 and FR2 separately. The FR1+FR2 CA would have different UL carriers for FR1 and FR2 separatly and SRS carrier switching should be within same frequency range.
Observation 2: SRS carrierbased switching between different frequency ranges for FR1+FR2 CA is not a realsitcal case.

There are test cases being sepecifed for FR1+FR2 CA under which interruption requirements are verified. E.g., test “A.7.5.6.1.2 NR FR1- NR FR2 DL active BWP switch of PCell with non-DRX in SA”, or test “A.7.5.3.2	SCell Activation and deactivation for FR1+FR2 inter-band with target SCell in FR2”. So, it should be feasible to test interruption requirements for SRS carrier based switching under FR1+FR2 CA.
Observation 3: It is feasible to test interruption requirements for SRS carrier based switching under FR1+FR2 CA.

By considering analysis above, following proposals are present.
Proposal 1: Remove interruption requirements for SRS carrier based switching between different frequency ranges.
Proposal 2: Not to specify test case for SRS carrier based switching under FR1+FR2 CA.

UE type in test
It depends on what tests are introduced to decide UE type in the test. For the tests that configured with cells within same frequency range the test requirements are the same for both per-UE gap UE and per-FR gap UE. Then there is no need to mention UE type in the test.
As analysis above there is no need to specify FR1+FR2 CA test for SRS carrier based switching. So, no mention of UE type in the test.
Proposal 3: For tests for SRS carrier based switching with all cells within same frequency range, no need to mention UE type in the test.

SRS configuation
There are several SRS configuration parameters have not been finalized yet.
Firstly, the configuration value in brackets can be confirmed and brackets can be removed.
For parameter nrofSymbols, it is better to set as 4 symobls. Since minimum interruption requirments are based on maximum number of transmitted SRS symbols, which is 4 symbols, the test should be configured with 4 symbols either.
For parameters combOffset-n2 and transmissionComb, it is not much relevant to the purpose of the test. We prospose to set combOffset-n2 as 0 and tranmissionComb as n2.
It needs further discussion for parameter periodicity and offset of periodic SRS transmission. In the LTE test, 40ms periodicity and offset of 2 subframes are configured. configuration can be used as baseline. This can be used as baseline by taking different numerologies in NR into account. So the periodicity and offset configuration for NR SRS carrier based switching can be as follows.
For TDD carrier with 15kHz SCS, the periodicityAndOffset-p can be set as sl40, 2. 
For TDD carrier with 30kHz SCS, the periodicityAndOffset-p can be set as sl80, 4.
For TDD carrier with 120kHz SCS, the periodicityAndOffset-p can be set as sl320, 16.
Since in a test in FR1 the SCS of TDD carrier on which SRS transmission is performed is dependent on suppoted test configurations, it would be better to capture SRS configuration in clause A.3. Then in each test configuration, the SRS configuration can be refered to. This is to simply test design for all relevant test cases and is aligned with other RRM test configurations.
Based on above analysis, following proposals are present.
Proposal 4: Specify SRS configuration in Annex A.3.
Proposal 5: SRS configuration are captured in Annex A.3 as follows.
A.3.x	SRS configuration
Table A.3.x-1: Sounding Reference Symbol Configuration for SCS=15kHz
	
	SRS.1 TDD
	

	Field
	Value
	Comment

	c-SRS
	12
	

	b-SRS
	0
	

	b-hop
	0
	Frequency hopping is disabled 

	groupOrSequenceHopping
	neither
	No group or sequence hopping

	freqDomainPosition
	0
	Frequency domain position of SRS

	freqDomainShift
	0
	 

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

	usage
	Codebook
	Codebook based UL transmission

	startPosition
	0
	resourceMapping setting

	nrofSymbols
	4
	

	repetitionFactor
	n1
	without repetition.

	transmissionComb
	n2
	

	combOffset-n2
	0
	transmissionComb setting

	cyclicShift-n2
	0
	 

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

	resourceType
	Periodic
	

	periodicityAndOffset-p
	sl40, 2
	SRS transmission periodicity is 40ms



Table A.3.x-2: Sounding Reference Symbol Configuration for SCS=30kHz
	
	SRS.2 TDD
	

	Field
	Value
	Comment

	c-SRS
	24
	

	b-SRS
	0
	

	b-hop
	0
	Frequency hopping is disabled 

	groupOrSequenceHopping
	neither
	No group or sequence hopping

	freqDomainPosition
	0
	Frequency domain position of SRS

	freqDomainShift
	0
	 

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

	usage
	Codebook
	Codebook based UL transmission

	startPosition
	0
	resourceMapping setting

	nrofSymbols
	4
	

	repetitionFactor
	n1
	without repetition.

	transmissionComb
	n2
	

	combOffset-n2
	0
	transmissionComb setting

	cyclicShift-n2
	0
	 

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

	resourceType
	Periodic
	

	periodicityAndOffset-p
	sl80, 4
	SRS transmission periodicity is 40ms



Table A.3.x-3: Sounding Reference Symbol Configuration for SCS=120kHz
	
	SRS.3 TDD
	

	Field
	Value
	Comment

	c-SRS
	17
	

	b-SRS
	0
	

	b-hop
	0
	Frequency hopping is disabled 

	groupOrSequenceHopping
	neither
	No group or sequence hopping

	freqDomainPosition
	0
	Frequency domain position of SRS

	freqDomainShift
	0
	 

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

	usage
	Codebook
	Codebook based UL transmission

	startPosition
	0
	resourceMapping setting

	nrofSymbols
	4
	

	repetitionFactor
	n1
	without repetition.

	transmissionComb
	n2
	

	combOffset-n2
	0
	transmissionComb setting

	cyclicShift-n2
	0
	 

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

	resourceType
	Periodic
	

	periodicityAndOffset-p
	sl320, 16
	SRS transmission periodicity is 40ms



3. Summary
[bookmark: _Hlk23953093]In this contribution we provide our views on remaining open issues for SRS carrier based switching test cases. Based on analysis following observations and proposals are present.
Observation 1: No necessity is seen to have FR1+FR2 CA test for SRS carrier based switching.
Observation 2: SRS carrierbased switching between different frequency ranges for FR1+FR2 CA is not a realsitcal case.
Observation 3: It is feasible to test interruption requirements for SRS carrier based switching under FR1+FR2 CA.
Proposal 1: Remove interruption requirements for SRS carrier based switching between different frequency ranges.
Proposal 2: Not to specify test case for SRS carrier based switching under FR1+FR2 CA.
Proposal 3: For tests for SRS carrier based switching with all cells within same frequency range, no need to mention UE type in the test.
Proposal 4: Specify SRS configuration in Annex A.3.
Proposal 5: SRS configuration are captured in Annex A.3 as follows.
A.3.x	SRS configuration
Table A.3.x-1: Sounding Reference Symbol Configuration for SCS=15kHz
	
	SRS.1 TDD
	

	Field
	Value
	Comment

	c-SRS
	12
	

	b-SRS
	0
	

	b-hop
	0
	Frequency hopping is disabled 

	groupOrSequenceHopping
	neither
	No group or sequence hopping

	freqDomainPosition
	0
	Frequency domain position of SRS

	freqDomainShift
	0
	 

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

	usage
	Codebook
	Codebook based UL transmission

	startPosition
	0
	resourceMapping setting

	nrofSymbols
	4
	

	repetitionFactor
	n1
	without repetition.

	transmissionComb
	n2
	

	combOffset-n2
	0
	transmissionComb setting

	cyclicShift-n2
	0
	 

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

	resourceType
	Periodic
	

	periodicityAndOffset-p
	sl40, 2
	SRS transmission periodicity is 40ms



Table A.3.x-2: Sounding Reference Symbol Configuration for SCS=30kHz
	
	SRS.2 TDD
	

	Field
	Value
	Comment

	c-SRS
	24
	

	b-SRS
	0
	

	b-hop
	0
	Frequency hopping is disabled 

	groupOrSequenceHopping
	neither
	No group or sequence hopping

	freqDomainPosition
	0
	Frequency domain position of SRS

	freqDomainShift
	0
	 

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

	usage
	Codebook
	Codebook based UL transmission

	startPosition
	0
	resourceMapping setting

	nrofSymbols
	4
	

	repetitionFactor
	n1
	without repetition.

	transmissionComb
	n2
	

	combOffset-n2
	0
	transmissionComb setting

	cyclicShift-n2
	0
	 

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

	resourceType
	Periodic
	

	periodicityAndOffset-p
	sl80, 4
	SRS transmission periodicity is 40ms



Table A.3.x-3: Sounding Reference Symbol Configuration for SCS=120kHz
	
	SRS.3 TDD
	

	Field
	Value
	Comment

	c-SRS
	17
	

	b-SRS
	0
	

	b-hop
	0
	Frequency hopping is disabled 

	groupOrSequenceHopping
	neither
	No group or sequence hopping

	freqDomainPosition
	0
	Frequency domain position of SRS

	freqDomainShift
	0
	 

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

	usage
	Codebook
	Codebook based UL transmission

	startPosition
	0
	resourceMapping setting

	nrofSymbols
	4
	

	repetitionFactor
	n1
	without repetition.

	transmissionComb
	n2
	

	combOffset-n2
	0
	transmissionComb setting

	cyclicShift-n2
	0
	 

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

	resourceType
	Periodic
	

	periodicityAndOffset-p
	sl320, 16
	SRS transmission periodicity is 40ms



The CR to TS 38.133 for SRS configuration is provided in [2].
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