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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
At RAN4#97e a list of test cases for SCell dormancy was agreed along with a work split among interested companies. It was further agreed that drafts of the test cases were to be provided to the RAN4#98e meeting. The agreements were captured in a WF [1].
In the work split, Ericsson was assigned as sourcing company for the following test cases:
· TC6: SA, spCell in FR1, 2xSCell in FR1, DCI 0_1/1_0 within/after 3 OFDM symbols
· TC8: SA, spCell in FR1, 2xSCell in FR2, DCI 2_6 within/after 3 OFDM symbols
In this contribution we are providing some background information on the choices made while designing the test cases, for which a draft is provided in [2]. 
Discussion
General to all SCell dormancy test cases
CSI-RS configurations
The existing pre-defined periodic CSI-RS configurations in 38.133 clause A.3.14 have 5 and 10ms periodicity only, which may be suitable for non-dormant SCell. 
[bookmark: _Hlk16264736]Table A.3.14.1-1: CSI-RS Reference Measurement Channels for SCS=15kHz
	
	CSI-RS.1.1 FDD
	CSI-RS.1.2 FDD

	Resource Type
	periodic
	periodic

	Period (slots)
	slot5
	slot10


Table A.3.14.2-1: CSI-RS Reference Measurement Channels for SCS=15kHz
	
	CSI-RS.1.1 TDD
	CSI-RS.1.2 TDD

	Resource Type
	periodic
	periodic

	Period (slots)
	slot5
	slot10


Table A.3.14.2-2: CSI-RS Reference Measurement Channels for SCS=30kHz
	
	CSI-RS.2.1 TDD
	CSI-RS.2.2 TDD

	Resource Type
	periodic
	periodic

	Period (slots)
	slot10
	slot20


Table A.3.14.2-3: CSI-RS Reference Measurement Channels for SCS=120kHz
	
	CSI-RS.3.1 TDD
	CSI-RS.3.2 TDD

	Resource Type
	periodic
	periodic

	Period (slots)
	slot40
	slot80


CSI-RS and CSI measurements are typically sparser for dormant than non-dormant SCells. For a dormant SCell, a periodicity of 40ms or longer may be more suitable in order to allow power saving. We therefore propose to add new pre-defined CSI-RS configurations for periodic CSI-RS with 40ms periodicity, which can be used in test cases when the active BWP is a dormant BWP.
Proposal 1: Add pre-defined CSI-RS configurations to TS 38.133 clause A.3.14 for periodic CSI-RS with 40ms periodicity.

BWP configurations
The existing pre-defined downlink BWP configurations in 38.133 clause A.3.9.2 only cover Initial BWP and  Dedicated BWP. 
Table A.3.9.2.1-1: Downlink BWP patterns for initial BWP configuration
	BWP Parameters
	Unit
	Values

	Reference BWP
	
	DLBWP.0.1
	DLBWP.0.2
	

	Starting PRB index
	
	0
	RBa Note 1
	

	Bandwidth
	RB
	Same as RF channel defined in each test
	same as RMSI CORESET (CORESET #0) defined in each test
	

	Note 1:	RBa is the lowest PRB index to guarantee the BWP including SSB PRB index (RBJ, RBJ+1,.…, RBJ+19) which is defined in Clause A.3.10.



Table A.3.9.2.2-1: Downlink BWP patterns for dedicated BWP configuration
	BWP Parameters
	Unit
	Values

	Reference BWP
	
	DLBWP.1.1
	DLBWP.1.2
	DLBWP.1.3

	Starting PRB index
	
	0
	RBb Note 1
	RBa Note 2

	Bandwidth
	RB
	Same as RF channel defined in each test
	25 for SCS = 15KHz,
51 for SCS = 30KHz,
32 for SCS = 120KHz
	25 for SCS = 15KHz,
51 for SCS = 30KHz,
32 for SCS = 120KHz

	Note 1:	RBb is the lowest PRB index to guarantee the BWP not fully overlapped with SSB PRB index (RBJ, RBJ+1,.…, RBJ+19) which is defined in Clause A.3.10.
Note 2:	RBa is the lowest PRB index to guarantee the BWP including SSB PRB index (RBJ, RBJ+1,.…, RBJ+19) which is defined in Clause A.3.10.


When defining test cases for SCell dormancy, it will be necessary to specify a Dormant BWP. We therefore propose that a pre-defined Dormant BWP is introduced in clause A.3.9.2, with parameters based on DLBWP.1.1.
Proposal 2: Add pre-defined Dormant BWP to TS 38.133 clause A.3.9.2 with same parameters as for DLBWP.1.1.
It shall be noted that pre-defined Dormant BWP is only needed on the downlink since SCell dormancy does not apply to PUCCH SCells.
Details on TC6 (inside active time)
The purpose of TC6 is to verify the following requirements for UE configured with NR PCell and two SCells in FR1:
· Dormancy switching delay requirement in clause 8.6.2A
· Interruption requirement for dormancy switching in clause 8.2.2.2.12.1
· Interruption requirements for CSI and RRM measurements on dormant SCells in clauses 8.2.2.2.12.2 and 8.2.2.2.12.3
when the SCell dormancy switching is indicated during active time using DCI 0_1 or DCI 1_0 with DCI received within or after the initial 3 OFDM symbols of the slot.
The test case comprises four tests:
· Test1: Triggering using DCI format 1_0 with DCI received within first 3 OFDM symbols of a slot
· Test2: Triggering using DCI format 0_1 with DCI received within first 3 OFDM symbols of a slot
· Test3: Triggering using DCI format 1_0 with DCI received after the first 3 OFDM symbols of a slot
· Test4: Triggering using DCI format 0_1 with DCI received after the first 3 OFDM symbols of a slot
A UE that is only capable of handling DCI received within first 3 OFDM symbols of a slot only has to pass Test1 and Test2, whereas a UE without such limitations shall pass Test1 through Test4, unless a reduced testing scope is agreed. A reduced testing scope would for instance comprise having the UE passing Test1 and Test4, whereby both DCI formats as well as both positions (within out outside intial 3 OFDM symbols) are tested.
Each test is based on three time periods T1, T2 and T3. Before the start of time period T1, the UE is connected to PCell and the two SCells. The UE is configured with dedicated DL BWPs for the SCells with associated CSI-RS configuration with 5ms periodicity, and dormant DL BWPs with associated CSI-RS configuration with 40ms periodicity. The UE is scheduled in PCell throughout the test, and in SCells during T1 and T3.
At the start of T1, the UE receives a DCI with dormancy indication that triggers the UE to switch the SCells from non-dormancy to dormancy. The UE switch from non-dormant to dormant BWPs for the SCells, and the test equipment verifies that the interruption potentially caused during the switching is within the specified requirements. The verification is based on analysis of ACK/NACKs for PCell in PCell during the switching.
During time period T2 the UE is carrying out measurements on the two dormant SCells. The test equipment verifies that the UE is not exceeding the allowed interruption rate by counting ACK/NACKs transmitted in PCell for PCell during T2.
At the start of T3, the UE receives a DCI with dormancy indication that triggers the UE to switch the SCells from dormancy to non-dormancy. The test equipment verifies that interruptions due to switching from dormancy to non-dormancy are within the requirements by analysing ACK/NACKs transmitted in PCell for PCell. The test equipment verifies the switching delay by analysing ACK/NACKs transmitted in PCell for SCells.
Details on TC8 (outside active time)
The purpose of TC8 is to verify the following requirements for UE configured with NR PCell in FR1 and two SCells in FR2:
· Dormancy switching delay requirement in clause 8.6.2A
· Interruption requirement for dormancy switching in clause 8.2.2.2.12.1
when the SCell dormancy switching is indicated outside active time using DCI 2_6 with DCI received within or after the initial 3 OFDM symbols of the slot.
The test case comprises two tests:
· Test1: Triggering using DCI format 2_6 with DCI received within first 3 OFDM symbols of a slot
· Test2: Triggering using DCI format 2_6 with DCI received after the first 3 OFDM symbols of a slot
A UE that is only capable of handling DCI received within first 3 OFDM symbols of a slot only has to pass Test1, whereas a UE without such limitations shall pass both Test1 and Test2.
When the UE is configured to monitor wake-up signalling, it monitors DCI format 2_6 at a point in time ps-Offset before the onDuration, see Figure 2.3-1.
 



Figure 2.3-1: Relation between Wake-up signalling occasion and onDuration

The parameter ps-Offset is specified as follows in TS 38.331. Provided that ps-Offset exceeds the SCell dormancy switching time, there will not be any visible interruption in any of the serving cells.
    ps-Offset-r16                       INTEGER (1..120)
	ps-Offset
The start of the search-time of DCI format 2-6 with CRC scrambled by PS-RNTI relative to the start of the drx-onDurationTimer of Long DRX (see TS 38.213 [13], clause 10.3). Value in multiples of 0.125ms (milliseconds). 1 corresponds to 0.125 ms, 2 corresponds to 0.25 ms, 3 corresponds to 0.375 ms and so on.


Each test is based on two time periods T1 and T2. Before the start of time period T1, the UE is connected to PCell and the two SCells. The UE is configured to monitor wake-up signalling with a ps-Offset that is equal to the SCell dormancy switching activation delay in clause 8.6.2A for switching of two SCells. It shall be noted that the exact value of ps-Offset depends on capabilities reported by the UE with respect e.g. to incremental processing time, D, for switching of additional carriers.
T1 starts when the UE receives a DCI 2_6 that indicates that the SCells are to be switched from non-dormancy to dormancy. The UE shall execute the switching before start of onDuration. The UE shall be scheduled continuously in PCell during onDuration, and the test equipment shall verify that no ACK/NACKs in PCell for PCell are missing.
T2 starts when the UE receives a DCI 2_6 that indicates that the SCells are to be switched from dormancy to non-dormancy. The UE shall execute the switching before start of onDuration. The UE shall be scheduled continuously in PCell and SCells during onDuration, and the test equipment shall verify that no ACK/NACKs in PCell for PCell, SCell1 and SCell2 are missing.
Summary and Conclusion
In this contribution we have provided information on test cases 6 and 8 for SCell dormancy switching. The following proposals are made:
Proposal 1: Add pre-defined CSI-RS configurations to TS 38.133 clause A.3.14 for periodic CSI-RS with 40ms periodicity.
Proposal 2: Add pre-defined Dormant BWP to TS 38.133 clause A.3.9.2 with same parameters as for DLBWP.1.1.
A draft CR comprising Proposals 1 and 2, as well as TC6 and TC8, is provided in [2].
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