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1 	Introduction
In last meeting, the discussion of RRM core part for SCell dormancy has been closed and the RRM performance part would be discussed in this meeting. Thus, our view on how to design for this test case is provided in this paper.
2 Discussion
2.1 List of Test Case for SCell dormancy
According to the agreement in RAN4 #95-e shown as follows, the DCI-based active BWP switch delay requirement is reused for the delay requirement of switching between non-dormancy and dormancy. 
RAN4 #95-e agreement
	· Agreement:
· For general case w.r.t. parameter change, and conditioned on that DCI is received within the first 3 OFDM symbols, switching between non-dormancy and dormancy follows the Rel-15 BWP switching time in Table 8.6.2-1.
· Agreement:
· The dormancy switching delay for switching between dormancy and non-dormancy is same as for switching between non-dormancy and dormancy.



[bookmark: _Ref53689171][bookmark: _Ref53910774]Observation 1: The delay requirement of switching between non-dormancy and dormancy reuse DCI-based active BWP switch delay requirement.
Thus, based on Observation 1, RAN4 can take the performance part of DCI-based active BWP switching as reference to design the SCell dormancy test case.
[bookmark: _Ref53910777]Proposal 1: RAN4 can take the performance part of DCI-based active BWP switching as reference to design the SCell dormancy test case.
In current RRM performance part, the test cases related to DCI-based active BWP switching are listed as follows:
[bookmark: _Ref53660328]Table 1. List of DCI-based active BWP switching test case in [1]
	case
	clause in [1] 
	Mode
	Scenario

	1
	A.4.5.6.1.1
	EN-DC
	E-UTRAN - NR PSCell FR1 

	2
	A.4.5.6.1.2
	
	E-UTRAN - NR PSCell FR1 with FR1 SCell

	3
	A.5.5.6.1.1
	
	E-UTRAN - NR PSCell FR2

	4
	A.5.5.6.1.2
	
	E-UTRAN - NR PSCell FR2 with FR2 SCell

	5
	A.6.5.6.1.1
	NR standalone (CA)
	NR FR1 – NR FR1 

	6
	A.6.5.6.1.2
	
	NR FR1 

	7
	A.7.5.6.1.1
	
	NR FR2 – NR FR2 

	8
	A.7.5.6.1.2
	
	NR FR1 – NR FR2

	9
	A.7.5.6.1.3
	
	NR FR2



However, in current specification [1], the dormancy requirement is only applied to SCell so far. Thus, we can find that some scenarios in the Table 1 are not suitable for SCell dormancy test case because some scenarios are not configured with SCell. As a result, we propose to test the SCell dormancy requirement in case 2, 4, 5, 7 and 8 in Table 1.
[bookmark: _Ref53910782]Proposal 2: RAN4 only need to test the SCell dormancy requirement in the scenarios as following:
· EN-DC mode: E-UTRAN - NR PSCell FR1 with FR1 SCell
· EN-DC mode: E-UTRAN - NR PSCell FR2 with FR2 SCell
· SA mode: NR FR1 – NR FR1
· SA mode: NR FR2 – NR FR2
· SA mode: NR FR1 – NR FR2
2.2 Procedure of Test Case
According to the agreement in RAN4 #94-e as follows, there are two scenarios for SCell dormancy. One is BWP switch delay from dormancy to non-dormancy and the other is from non-dormancy to dormancy.
RAN4 #94-e agreement
	· RAN4 to define UE requirements for:
· BWP switch delay from dormancy to non-dormancy
· BWP switch delay from non-dormancy to dormancy



Thus, for convenience, we propose to test these two scenarios in one SCell dormancy test case.
[bookmark: _Ref53740842][bookmark: _Ref53910794]Proposal 3: Both requirements for BWP switch delays from dormancy to non-dormancy and from non-dormancy to dormancy are tested in one SCell dormancy test case.
According to Proposal 3, our view on SCell dormancy test case is illustrated as follows and the detailed description is provided below Fig. 1:
[image: ]
[bookmark: _Ref53740931]Fig. 1: The overview of SCell dormancy test case procedure
The steps in the test is provided below, taking SA scenario as an example:
· [bookmark: _GoBack]In the beginning, UE is connected to Cell1 (PCell) and Cell2 (SCell) on different radio channels and UE is configured with 2 different UE-specific downlink BWPs for SCell and one of these two BWPs shall be a dormant BWP provided by dormantBWP-Id.
· Time period T1 starts when UE receives the DCI 1_1 command on PCell for entering dormant BWP on SCell in slot i, followed by the BWP switching from non-dormancy to dormancy on SCell( TdormantBWPswitchDelay  as defined in clause 8.6.2 in [1]) and valid ACK/NACK feedbackon PCell no later than slot i+N, where N is defined in clause 10.3 in [2] and provided as follows:
Clause 10.3 in [2]
	A UE is expected to provide HARQ-ACK information in response to a detection of a DCI format 1_1 indicating SCell dormancy after  symbols from the last symbol of a PDCCH providing the DCI format 1_1. If processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell with the PDCCH providing the DCI format 1_1,  for ,  for , and  for ; otherwise,  for ,  for ,  for , and  for , where  is the smallest SCS configuration between the SCS configuration of the PDCCH providing the DCI format 1_1 and the SCS configuration of a PUCCH with the HARQ-ACK information in response to the detection of the DCI format 1_1.


 
· After Slot i + TdormantBWPswitchDelay, TE continuously schedules PDCCH/PDSCH to UE on PCell and SCell, but UE shall not feedback any valid ACK/NACK for the SCell.
· Time period T2 starts when UE receives the DCI 1_1 command on PCell for leaving dormant BWP on SCell in slot j, followed by the BWP switching from dormancy to non-dormancy on SCell.
· After Slot j + TdormantBWPswitchDelay, TE continuously schedules PDCCH/PDSCH to UE on PCell and SCell and UE shall feedback valid ACK/NACK for the SCell . As a result, the test case would end up with the ACK/NACK transmission for SCell.
· Not that UE shall not feedback any valid the ACK/NACK for SCell from the slot i + TdormantBWPswitchDelay to the slot j + TdormantBWPswitchDelay as shown in Fig. 1 (orange arrow).
On the other hand, according to [1] shown as follows, the dormancy switch delay may become larger on multiple CCs.
Clause 8.6.2A.1 in [1]
	UE shall finish BWP switch within the time duration TMultipleBWPswitchDelay, which is defined as:
	TMultipleBWPswitchDelay = TBWPswitchDelay + D*(N-1)
Where:
-	TBWPswitchDelay is the BWP switching delay on single CC defined in Table 8.6.2-1 depending on UE capability bwp-SwitchingDelay [2]. TBWPswitchDelay shall be based on the smallest SCS among SCS of all involved CCs before and after BWP switch. If the BWP switch on multiple CCs results in the change of the SCS on any CC among involved CCs, TBWPswitchDelay should be based on the smallest SCS among all SCS values of all involved CCs.
-	D is the incremental delay for each additional CC involved in simultaneous BWP switch and depends on UE capability [13].
-	For UE which is capable of per-FR gap, and no BWP switch involves SCS change, N is the number of CCs in same FR; For UE which is not capable of per-FR gap, or the BWP switches on any CC involves SCS changing, N is the number of CCs undergoing simultaneous BWP switch.



Thus, the dormancy switch delay on multiple CCs may be larger than N defined above and it may result in the HARQ-ACK information for DCI format 1_1 indicating SCell dormancy cannot be transmitted successfully.
[bookmark: _Ref53910801]Observation 2: For scenarios with BWP switch on multiple CCs, the HARQ-ACK information for DCI format 1_1 indicating SCell dormancy may not be transmitted successfully.
However, in last meeting, the related issue has been discussed in the working items multiple active BWPs switching and SCell dormancy, and RAN4 send LSs [3], [4] to RAN1 to discuss how to solve this problem. Thus, we propose two actions in RAN4 for SCell dormancy test case as follows.
· Option 1: Not to define the test case for multiple SCells dormancy in RRM performance part.
· Option 2: Wait for RAN1 feedback and study on whether the test case for multiple SCells dormancy shall be defined in RRM performance part.

[bookmark: _Ref54269737]Proposal 4: For scenarios with BWP switch on multiple CCs test case, two actions are suggested in RAN4 as follows:
· Option 1: Not to define the test case for multiple SCells dormancy in RRM performance part.
· Option 2: Wait for RAN1 feedback and study on whether the test case for multiple SCells dormancy shall be defined in RRM performance part or not.

3 Summary
In this paper, the discussion of SCell dormancy is provided. We have the following proposal:
Observation 1: The delay requirement of switching between non-dormancy and dormancy reuse DCI-based active BWP switch delay requirement.
Proposal 1: RAN4 can take the performance part of DCI-based active BWP switching as reference to design the SCell dormancy test case.
Proposal 2: RAN4 only need to test the SCell dormancy requirement in the scenarios as following:
· EN-DC mode: E-UTRAN - NR PSCell FR1 with FR1 SCell
· EN-DC mode: E-UTRAN - NR PSCell FR2 with FR2 SCell
· SA mode: NR FR1 – NR FR1
· SA mode: NR FR2 – NR FR2
· SA mode: NR FR1 – NR FR2
Proposal 3: Both requirements for BWP switch delays from dormancy to non-dormancy and from non-dormancy to dormancy are tested in one SCell dormancy test case.
Observation 2: For scenarios with BWP switch on multiple CCs, the HARQ-ACK information for DCI format 1_1 indicating SCell dormancy may not be transmitted successfully.
Proposal 4: For scenarios with BWP switch on multiple CCs test case, two actions are suggested in RAN4 as follows:
· Option 1: Not to define the test case for multiple SCells dormancy in RRM performance part.
· Option 2: Wait for RAN1 feedback and study on whether the test case for multiple SCells dormancy shall be defined in RRM performance part.
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