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The Rel-16 WI on MR-DC & eCA was completed at RAN1#99 meeting. SCell dormancy switching operation is supported based on BWP framework. At least two BWPs should be configured to UE. One BWP is the dormant BWP which is configured without PDCCH monitoring. Further, typically long cycle of CSI reporting is configured on the dormant BWP. The other BWP(s) is/are configured for normal data transmission, i.e. non-dormant BWP(s) for which normal PDCCH monitoring and normal CSI reporting are configured. In this contribution, we provide our views on the remaining issues on SCell dormancy behavior.
Discussions 
In NR, up to 4 BWPs could be UE specifically configured. Each UE specific configured BWP is assigned a BWP ID. Dynamic BWP switching is then supported by a BWP indicator field in DCI format 1_1. Since a separate mechanism to switch between dormant BWP and non-dormant BWP is already specified, it is duplicated to support switching to the dormant BWP by BWP indicator field. Further, switching from dormant BWP to non-dormant BWP cannot be supported by BWP indicator filed since there is no PDCCH monitoring for a dormant BWP. Several options can be considered, 
· Option 1: a BWP ID is still assigned to the dormant BWP, however, a UE doesn’t expect the BWP indicator field in DCI 1_1 is set to the ID of dormant BWP. However, one code point of BWP indicator corresponding to the BWP for dormancy is wasted
· Option 2: a BWP ID is NOT assigned to the dormant BWP. That is, BWP indicator only indicate one of the non-dormant BWPs. The number of bits for BWP indicator in DCI format 1_1 could be reduced depending on the number of non-dormant BWPs. 

Comparing the above two options, Option 2 is more clean solution hence is preferred.

Proposal 1: BWP ID is not assigned to dormant BWP. 

The DCI format 1_1 carrying SCell dormancy switching is transmitted on PCell. It is not decided yet whether the DCI could schedule a PDSCH on SCell if cross-carrier scheduling from PCell is configured. If it is supported, CIF in the DCI could be set to the CIF value of the SCell. However, it may incur some more issues. For example, how to handle the case that the BWP indicate a BWP ID which is different from the BWP ID after dormancy switching indicated by the same DCI? To avoid the effort for this further optimization, we believe it is enough that the DCI indicating SCell dormancy switching can only schedule a data on PCell if a data is scheduled. 

Proposal 2: The DCI for SCell dormancy switching can only schedule a data on PCell if a data is scheduled.

To indicate SCell dormancy behavior by DCI format 1_1, the FDRA field could be set to a special value which indicate that the DCI is used for indicating dormancy for SCells and the DCI is not used for PDSCH scheduling. The special value agreed is as below. 
· If FDRA field in PDCCH DCI format 1-1 is set to all 1s (when type 1 RA is used for UE) or
· If FDRA field in PDCCH DCI format 1-1 is set to all 0s (when only type 0 RA is used for UE)
On the other hand, a special value of FDRA in DCI format 1_1 is also agreed in NR-U for the indication of one-shot HARQ-ACK feedback w/o data scheduling by the DCI. Therefore, a joint consideration for the two WIs are needed. 

The simplest way is to avoid the simultaneous support of one-shot feedback triggering and SCell dormancy switching indication in DCI 1_0 if the DCI doesn’t schedule a PDSCH. Table 1 summarize the potential combinations. If one-shot HARQ-ACK request is set to ‘1’, SCell dormancy switching cannot be indicated in case FDRA has a special value. The combination of a special value of FDRA and value ‘0’ for one-shot HARQ-ACK request is a reserved state for NR-U. Without impacting one-shot feedback of NR-U, this reserved state could be used for SCell dormancy switching indication. For the case that FDRA indicate a valid frequency resource, i.e. PDSCH is scheduled by the DCI, SCell dormancy switching still can be indicated by SCell dormancy indication field, which is Case 1 of dormancy indication. 

Table 1: Indication of one-shot feedback and SCell dormancy switching
	DCI
	Data transmission
	One-shot feedback
	Dormancy switching

	FDRA
	One-shot HARQ-ACK request
	
	
	

	Special value
	1
	N
	Y
	N

	Special value
	0
	N
	N
	Y

	valid FDRA
	1
	Y
	Y
	by SCell dormancy indication

	valid FDRA
	0
	Y
	N
	by SCell dormancy indication



Proposal 3: Clarify the SCell dormancy indication by DCI format 1_1 considering NR-U operations
· If FDRA is set to a special value and one-shot HARQ-ACK request is set to ‘1’, SCell dormancy switching is not indicated by the DCI
· [bookmark: _GoBack]If FDRA is set to a special value and one-shot HARQ-ACK request is set to ‘0’, SCell dormancy switching is indicated by the DCI

Text proposal for section 10.3 in 38.213-g00.
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…
If a UE is provided search space sets to monitor PDCCH for detection of DCI format 1_1, and if one-shot HARQ-ACK request field, if configured, is equal to 0, and if
-	resourceAllocation = resourceAllocationType0 and all bits of the frequency domain resource assignment field in DCI format 1_1 are equal to 0, or
-	resourceAllocation = resourceAllocationType1 and all bits of the frequency domain resource assignment field in DCI format 1_1 are equal to 1
the UE considers the DCI format 1_1 as indicating an active DL BWP provided by dormant-BWP or by first-non-dormant-BWP-ID-for-DCI-inside-active-time for each activated SCell and interprets the sequence of fields of, for transport block 1 
-	Modulation and coding scheme
-	New data indicator
-	Redundancy version
and of
-	HARQ process number
-	Antenna port(s)
-	DMRS sequence initialization
as providing a bitmap to each configured SCell, in an ascending order of the SCell index, where-	a '0' value for a bit of the bitmap indicates an active DL BWP, provided by dormant-BWP, for the UE for a corresponding activated SCell 
-	a '1' value for a bit of the bitmap indicates an active DL BWP, provided by first-non-dormant-BWP-ID-for-DCI-inside-active-time, for the UE for a corresponding activated SCell
fdfdgf

Conclusion
In this contribution, we provide our views on the remaining issues of SCell dormancy switching by L1 triggering. We make the following proposal, 
Proposal 1: BWP ID is not assigned to dormant BWP. 
Proposal 2: The DCI for SCell dormancy switching can only schedule a data on PCell if a data is scheduled.
Proposal 3: Clarify the SCell dormancy indication by DCI format 1_1 considering NR-U operations
· If FDRA is set to a special value and one-shot HARQ-ACK request is set to ‘1’, SCell dormancy switching is not indicated by the DCI
· If FDRA is set to a special value and one-shot HARQ-ACK request is set to ‘0’, SCell dormancy switching is indicated by the DCI
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ANNEX: All agreements on SCell dormancy behavior [1][2][3]
	Agreements:
· From RAN1 perspective, L1 based mechanism for transitioning between ‘dormancy-like’ and ‘non dormancy-like’ behavior on activated Scells can be supported
· ‘dormancy-like’ => sparse/no PDCCH monitoring on activated Scell while maintaining CSI measurements/reporting 

Agreements:
· When the UE is outside Active Time, for the L1 based mechanism for transitioning from ’dormancy-like’ to ’non-dormancy like’ behaviour on activated Scells, an explicit information field for the UE is introduced to the PDCCH WUS
· The explicit information field is configurable within a range of 0 to X1 bits
· X1 <<15
· FFS whether to use BWP framework for transitioning from dormany to non-dormancy
· FFS the case of ’non-dormancy-like’ to ’dormancy like’ transition
· When the UE is in the Active Time, for the L1 based mechanism for transitioning between ’dormancy-like’ and ’non-dormancy like’ behaviour on activated Scells, an explicit information field is newly introduced to at least DCI formats 0-1 and 1-1 for the primary cell
· The explicit information field is configurable within a range of 0 to X2 bits
· X2 <<15
· FFS whether to use BWP framework for transitioning from dormany to non-dormancy or vice versa
· FFS The DCI formats may or may not schedule data (if supported w/o data, the value of X2 can be separately discussed)
· FFS DCI formats 0-0 and 1-0
· FFS the impact of CIF if any

Agreements:
· For the L1 based Scell dormancy indication sent on primary cell within active time
· UE is configured with at least two BWPs for an Scell
· The explicit information field in DCI indicates switching to/from dormant BWP configured for the Scell
· FFS definition of dormant BWP
· FFS whether or not to the same BWP switching delay to the non-dormant to dormant transition delay
· Note: Rel15 behavior for case when 1BWP is configured for the Scell (i.e., no dormancy indication for that Scell)

Agreements:
· For the L1 based Scell dormancy indication sent on primary cell outside active time in WUS PDCCH
· The explicit information field in DCI is a bitmap with up to X1 bits and 1 bit per group of configured Scells
· Each Scell group can have one/multiple Scells and up to X1 Scell groups are configured via RRC. 
· The Scell group configuration is independent from the Scell group configuration for dormancy indication within active time (if supported) 
· X1 = [5]
· Note: X1 is upper bound.
· Note: Number of bits used for explicit information field in WUS PDCCH is based on configuration

Update after email discussion/approval [98b-NR-24]
Working assumption:
1. For the L1 based Scell dormancy indication sent on primary cell within active time 
0. Support the following two cases for the PDCCH with dormancy indication  
0. Case 1: The PDCCH schedules data for primary cell and also indicates dormancy for Scell(s)
0. X2=5 (Note: X2 is upper bound)
0. Discuss detailed design of explicit information field in DCI  and associated RRC signaling in RAN1#99
0. Case 2: The PDCCH indicates dormancy for Scell(s) without scheduling data
0. Discuss detailed design of explicit information field in DCI in RAN1#99
0. UE is indicated whether the PDCCH with dormancy indication is according to Case 1 or Case 2 
1. FFS details: e.g. a dedicated bit for the differentiation, a reserved combination of DCI fields etc.
1. Note: no new RRC signaling introduced specifically for this indication
Agreements:
· At least for the case when PDCCH schedules data for primary cell and also indicates dormancy for Scell(s) (i.e., Case 1), 
· N (0≤N≤X2) Scell groups are configured for the UE where each Scell group can have one or multiple Scells
· Note: The Scell group configuration is independent from the agreed Scell group configuration for dormancy indication outside active time
· Note: X2=5 per RAN1#98bis working assumption.
· The explicit information field for SCell dormancy indication is a bitmap of length N with each bit corresponding to one Scell group. 
· The bitmap is appended to existing fields of DCI format 0-1,1-1 (i.e., size of DCI format 0-1, 1-1 is increased by N (0≤N≤X2) bits). 

Agreements:
Fall back DCI formats (0_0 & 1_0) are not used for dormancy indication

Agreements:
· When PDCCH with DCI formats 1-1 is used for indicating dormancy for SCells,
· UE expects that the PDCCH is not used for PDSCH scheduling 
· If FDRA field in PDCCH DCI format 1-1 is set to all 1s (when type 1 RA is used for UE) or
· If FDRA field in PDCCH DCI format 1-1 is set to all 0s (when only type 0 RA is used for UE)

Note: Samsung is concerned with the above agreements since Samsung believes it is a duplicate solution (compared with the one using some bits in DCI scheduling PUSCH/PDSCH)
Agreements:
· For SCell dormancy indication outside active time, confirm X1=5
Agreements:
· For the case when PDCCH with DCI format 1-1 is used for indicating dormancy for SCells, and when UE is indicated that the PDCCH is not used for PDSCH scheduling (i.e., Case 2)
· The explicit information field for SCell dormancy indication is a bitmap of length N1 where N1 is the number of configured Scells for the UE, and each bit in the bitmap corresponds to one configured SCell
· The following fields are re-purposed in the PDCCH for dormancy indication– MCS (5), NDI (1), RV(2), HARQ process number(4), Antenna port(s) (at least 2 4), DMRS sequence initialization
· Other fields are not re-purposed
· FFS whether or not CIF, if present, can indicate a Scell or not
· Note: the DCI format size is same as that of Case 1 (i.e., if RRC configures N (0≤N≤X2) SCell groups, N bits are added to the DCI)
Agreements:
· When UE is outside Active Time, for the L1 based mechanism for transitioning between ‘dormancy-like’ and ‘non-dormancy like’ behaviour, the same BWP framework as inside active time is used
Agreements:
· At least for case of dormancy indication within active time
· If ‘0’ is indicated by DCI field
· If ‘UE is in non-dormant BWP, UE switches to dormant BWP
· If ‘UE is in dormant BWP, UE continues with dormant BWP 
· If ‘1’ is indicated by DCI field
· If ‘UE is in non-dormant BWP, UE continues with the same non-dormant BWP
· If UE is in dormant BWP, switch to a specific non-dormant BWP explicitly configured by RRC
Agreements
For dormancy indication outside active time, for interpreting ‘0’, ‘1’ in the SCell dormancy indication field,
· reuse same approach as that of inside active time

Agreements:
· DCI format 0-1 is not used for Case 2 dormancy indication

Conclusion:
· From RAN1 perspective, 
· Application delay for transitions between dormant BWP and non-dormant BWP will be specified by RAN4.
· Until further RAN4 input is received, current DCI based BWP switching time that is supported by the UE is assumed as the application delay. 
Agreements:
· For Type 2 codebook, ACK is transmitted by the UE in response to detection of Case 2 PDCCH with SCell dormancy indication
· For type 1 codebook, no HARQ response is supported in response to detection of Case 2 PDCCH with SCell dormancy indication

Agreements:
· If the default BWP is not the dormant BWP, BWP inactivity timer is not used for transitioning from dormant BWP to another BWP









