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Introduction
In RAN4#108bis meeting, RAN4 achieved the following agreements on RRM performance part for FR1 intra-band non-collocated NR-CA.
	Issue 2-1: whether to introduce new RRM test case for non-collocated FR1 intra-band NRCA
· Agreement:
· No new RRM test case is needed for non-collocated FR1 intra-band NR-CA.
· [bookmark: _Hlk149394913]FFS whether to modify the exiting interruption test case by considering the new RRC signaling for UE capable of type 2 requirements.


In this contribution, we will provide discussion on the impacts on exiting interruption test case for FR1 intra-band non-collocated NR-CA.
Discussion
In TS38.133, the interruption test cases in FR1 and the corresponding verified requirements are summarized as below:
	Section 
	Interruption test
	Interruption requirements to be verified

	A.6.5.2.1	
	Interruptions during measurements on deactivated NR SCC in FR1
	Interruptions during measurements on deactivated SCC

	A.6.5.2.2	
	SA interruptions at NR SRS carrier based switching
	Interruptions at NR SRS carrier based switching

	A.6.5.2.3	
	SA interruptions at NR SRS antenna port switching with 1 SRS symbol in a slot in NR-CA
	Interruptions at NR SRS antenna port switching

	A.6.5.2.4	
	SA interruptions at NR SRS antenna port switching
	

	A.6.5.7
	DL interruptions at switching between two uplink carriers
	DL Interruptions at UE switching between two uplink carriers

	A.6.5.7A
	DL interruptions at switching between two uplink carriers with two transmit antenna connectors
	

	A.6.5.7B
	DL interruptions at switching between one uplink band with one transmit antenna connector and one uplink band with two transmit antenna connectors
	

	A.6.5.7C
	DL interruptions at switching between two uplink bands with two transmit antenna connectors
	


For above interruption requirements to be verified, only the interruption requirements during the measurement on the deactivated NR SCC are separately defined for UE not supporting intra-band non-collocated NR-CA (Type 1 capability) and UE supporting intra-band non-collocated NR-CA (Type 2 capability).
In current test for interruptions during measurements on deactivated NR SCC in FR1, the verified interruption duration on NR PCell are defined as:
	Table A.6.5.2.1.2-1: Interruption duration if the PCell is not in the same band as the deactivated SCell
	[image: ]
	NR Slot length (ms)
	Interruption length


	0
	1
	1

	1
	0.5
	1



Table A.6.5.2.1.2-2: Interruption duration if the PCell is in the same band as the deactivated SCell
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	NR Slot length (ms)
	Interruption length


	0
	1
	2 + SMTC duration

	1
	0.5
	2 + SMTC duration





It can be observed that the current verified interruption duration for inter-band CA scenario is defined as Table A.6.5.2.1.2-2, which is based on Type 1 capability. However, for Type 2 capability UE in intra-band non-collocated CA scenario, the interruption requirements are the same as inter-band CA scenario, i.e. the verified interruption duration shall be defined as Table A.6.5.2.1.2-1. 
In RAN4#109 meeting, the followings have been agreed in Big CR [2] for interruption requirements for FR1 intra-band non-contiguous NR carrier aggregation.
	[bookmark: _Toc5952634]8.2.2.2.3	Interruptions during measurements on deactivated SCC
Interruptions on PCell or activated SCell(s) due to measurements when an SCell is deactivated are allowed with up to 0.5% probability of missed ACK/NACK when the configured measCycleSCell [2] is 640 ms or longer.
· If the PCell or activated SCell(s) is not in the same band as the deactivated SCell, the UE is only allowed to cause interruptions on PCell or activated SCell(s) immediately before and immediately after an SMTC. Each interruption shall not exceed requirement in Table 8.2.2.2.2-1.
· If the PCell or activated SCell(s) is non-contiguous to the deactivated SCell in the same FR1 band and UE is capable of [intraBandNRCA-NonCollocated-r18] on this FR1 band and [nonCollocatedTypeNR-CA-r18] is not provided, the UE is only allowed to cause interruptions on PCell or activated SCell(s) immediately before and immediately after an SMTC. Each interruption shall not exceed requirement in Table 8.2.2.2.2-1.
· If the PCell or activated SCell(s) is contiguous to the deactivated SCell in the same FR1 band, or if the PCell or activated SCell(s) is in the same FR1 band as the deactivated SCell and UE is not capable of [intraBandNRCA-NonCollocated-r18] or UE is capable of [intraBandNRCA-NonCollocated-r18] and [nonCollocatedTypeNR-CA-r18] is provided, the UE is only allowed to cause an interruption on PCell or activated SCell(s) no earlier than X slots before TSMTC_duration and no later than X slots after TSMTC_duration, provided the cell specific reference signals from the active serving cells and the deactivated SCell are available in the same slot, where X and TSMTC_duration are given by Table 8.2.2.2.3-1. The interruption shall not exceed requirements in Table 8.2.2.2.3-1.
· If the PCell or activated SCell(s) is in the same FR2 band as the deactivated SCell, the UE is only allowed to cause an interruption on PCell or activated SCell(s) no earlier than X slots before TSMTC_duration and no later than X slots after TSMTC_duration, provided the cell specific reference signals from the active serving cells and the deactivated SCell are available in the same slot, where X and TSMTC_duration are given by Table 8.2.2.2.3-1. The interruption shall not exceed requirements in Table 8.2.2.2.3-1.


It can be observed that UE capable of [intraBandNRCA-NonCollocated-r18] and not provided [nonCollocatedTypeNR-CA-r18] needs to apply the legacy inter-band interruption requirements for FR1 intra-band non-contiguous CA case.
Proposal 1: In current test on interruptions during measurements on deactivated NR SCC in FR1, the following clarification needs to be added in test requirements for FR1 non-contiguous intra-band CA case.
	A.6.5.2.1.2	Test Requirements
The UE shall be continuously scheduled on PCell during the entire length of T1. During the time duration T1 the UE shall transmit at least 99.5% of ACK/NACK on PCell.
If the NR PCell is not in the same band as the deactivated SCell, the UE is only allowed to cause interruptions on NR PCell immediately before and immediately after an SMTC. Each interruption on NR PCell shall not exceed the value defined in Table A.6.5.2.1.2-1.
If the NR PCell is non-contiguous to the deactivated SCell, and UE is capable of [intraBandNRCA-NonCollocated-r18] and not provided with [nonCollocatedTypeNR-CA-r18], the UE is only allowed to cause interruptions on NR PCell immediately before and immediately after an SMTC. Each interruption on NR PCell shall not exceed the value defined in Table A.6.5.2.1.2-1.
If the NR PCell is contiguous to the deactivated SCell in the same band, or if the NR PCell is in the same band as the deactivated SCell and UE is not capable of [intraBandNRCA-NonCollocated-r18] or UE is capable of [intraBandNRCA-NonCollocated-r18] and provided with [nonCollocatedTypeNR-CA-r18], the UE is only allowed to cause an interruption on PCell no earlier than 1 slot before an SMTC and no later than 1 slot after the SMTC. the interruption on NR PCell shall not exceed the value defined in Table A.6.5.2.1.2-2.



Conclusions
In this paper we provided our analysis on the impacts on RRM tests for supporting intra-band non-collocated EN-DC/NR-CA deployment. The followings are provided.
Proposal 1: In current test on interruptions during measurements on deactivated NR SCC in FR1, the following clarification needs to be added in test requirements for FR1 non-contiguous intra-band CA case.
	A.6.5.2.1.2	Test Requirements
The UE shall be continuously scheduled on PCell during the entire length of T1. During the time duration T1 the UE shall transmit at least 99.5% of ACK/NACK on PCell.
If the NR PCell is not in the same band as the deactivated SCell, the UE is only allowed to cause interruptions on NR PCell immediately before and immediately after an SMTC. Each interruption on NR PCell shall not exceed the value defined in Table A.6.5.2.1.2-1.
If the NR PCell is non-contiguous to the deactivated SCell, and UE is capable of [intraBandNRCA-NonCollocated-r18] and not provided with [nonCollocatedTypeNR-CA-r18], the UE is only allowed to cause interruptions on NR PCell immediately before and immediately after an SMTC. Each interruption on NR PCell shall not exceed the value defined in Table A.6.5.2.1.2-1.
If the NR PCell is contiguous to the deactivated SCell in the same band, or if the NR PCell is in the same band as the deactivated SCell and UE is not capable of [intraBandNRCA-NonCollocated-r18] or UE is capable of [intraBandNRCA-NonCollocated-r18] and provided with [nonCollocatedTypeNR-CA-r18], the UE is only allowed to cause an interruption on PCell no earlier than 1 slot before an SMTC and no later than 1 slot after the SMTC. the interruption on NR PCell shall not exceed the value defined in Table A.6.5.2.1.2-2.
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