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Introduction
During RAN plenary #86, work item on DC and CA enhancements [1] has been closed. In this contribution we focus on remaining FFS points and agreements that were not captured by the specification editor.
On interpretation of CIF in non-scheduling dormancy command (Issue 1)
	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:
· 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)




Issue : It remined open, whether when cross-scheduling is configured from a Pcell to a Scell, CASE2 DCI format indicating CIF of the Scell can indicate dormancy status of up to 15 Scell. 
In our opinion, current specification nor agreements preclude to receive CASE 2 PDCCH on a Pcell with CIF corresponding to Scell indicating zero-RA and dormancy status for all configured cells. And we do not see a reason for introducing such a restriction. Only small clarifications could be added. Further, it should be captured that CASE2 DCI format 1_1 is allowed only on primary cell. 
Proposal 1: Adopt the following TP to clarify that cross-carrier scheduling DCI format 1_1 can indicate dormancy on a Pcell.
	TP for TS38.213
10.3	PDCCH monitoring indication and dormancy/non-dormancy behaviour for SCells
<Unchanged text is omitted>
If a UE is provided search space sets to monitor PDCCH for detection of DCI format 1_1 on a primary cell, 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 according to an active BWP of cell scheduled by the DCI format, 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
<Unchanged text is omitted>




Missing spec support of HARQ-ACK for CASE2 dormancy DCI (Issue 2)

	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



Issue: Above agreement was reached in RAN1#99, but no specification support for the highlighted part has been provided by specification editor. Therefore, we provide two TPs for TS38.213. We think that CASE 2 dormancy DCI should behave similarly to DL SPS release.
Proposal 2: Adopt the following 2 TPs to provide support for HARQ-ACK reposting for CASE 2 DCI format in TYPE2 codebook.
	TP for TS38.213
10.3	PDCCH monitoring indication and dormancy/non-dormancy behaviour for SCells
<Unchanged text is omitted>
If a UE is provided with provided pdsch-HARQ-ACK-Codebook = Dynamic or pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16 , the UE is expected to provide HARQ-ACK information in response to DCI format 1_1 or 1_2 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 after [image: ] symbols from the last symbol of a PDCCH providing the indication. If processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell with the PDCCH providing the SPS PDSCH release, [image: ] for [image: ], [image: ] for [image: ], and [image: ] for [image: ], otherwise, [image: ] for [image: ], [image: ] for [image: ], [image: ] for [image: ], and [image: ] for [image: ], wherein [image: ] corresponds to SCS of active BWP on the primary cell.
<Unchanged text is omitted>
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9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
A UE determines monitoring occasions for PDCCH with DCI format scheduling PDSCH receptions, non-scheduling DCI indicating dormancy status or SPS PDSCH release on an active DL BWP of a serving cell [image: ], as described in Clause 10.1, and for which the UE transmits HARQ-ACK information in a same PUCCH in slot [image: ] based on
-	PDSCH-to-HARQ_feedback timing indicator field values for PUCCH transmission with HARQ-ACK information in slot [image: ] in response to PDSCH receptions, non-scheduling DCI indicating dormancy status or SPS PDSCH release
-	slot offsets [image: ] [6, TS 38.214] provided by time domain resource assignment field in a DCI format scheduling PDSCH receptions, non-scheduling DCI indicating dormancy status or SPS PDSCH release and by pdsch-AggregationFactor, when provided.
<Unchanged text is omitted>



Support of dormancy indication with the new Rel-16 DCI formats 0_2 & 1_2 (Issue 3)
Issue: The Rel-16 URLLC WI introduced two new DCI formats 0_2 and 1_2 supporting the same functionalities as DCI formats 0_1 and 1_1, but having more flexibility in the configurability of the size of the individual DCI fields to support a smaller DCI size compared to 0_1 and 0_2 by RRC configuration. These two new Rel-16 DCI formats scheduling PUSCH and PDSCH have so far not been considered in the discussions on dormancy indication. 
As the UE may be configured to monitor the new DCI formats in USS without a need to be configured with DCI formats 0_1 and 1_1 as well, we think the dormancy indication in general should be supported for the new DCI formats on the PCell. The next question to be answered is, if there should be a separate configurability of the SCell dormancy indication field to be present.  
As the cell group configuration is done per UE, which doesn’t differentiate between traffic types or use cases, the RRC configuration of Scell-groups-for-dormancy-within-active-time for format X_1 could be reused for format X_2, no separate RRC configuration is needed. 
Proposal 3: Support SCell dormancy indication with DCI formats 0_2 and 1_2 without independent RRC configuration (i.e. apply the RRC parameter Scell-groups-for-dormancy-within-active-time). 
For DCI format 1_1, a list of DCI fields has been identified to be able to indicate a dormancy status for up to 15 SCells by a bitmap formed by unused DCI fields in the DCI. For DCI format 1_2, some of these fields have now a configurable size - e.g. the HARQ process snumber field of DCI format 1_1 has a fixed 4bit field size while it can be of configurable size in DCI format 1_2 (0-4bits). Therefore, the currently identified fields for DCI format 1_1 may not be sufficient to indicate dormancy for up to 15 SCells. 
Observation 1: DCI fields of non-scheduling DCI format 1_1 (CASE2) indicating dormancy for up to 15 Scells may not be sufficient to indicate dormancy status for up to 15 Scell in DCI_format 1_2.
Therefore, we think that the list of DCI fields agreed for DCI format 1_1 in RAN1#99 should be extended. However, even with the extend list of fields and when the number of bits of the concatenated fields C is smaller than 15, the gNB may choose to be limited to indication of dormancy only to the first N SCells. Alternatively, the gNB may choose to always configure DCI format 1_2 on the Pcell to have C=15 bits among the concatenated DCI fields, for example by configuring more HARQ processes in the cell, etc. 
Proposal 4: Extend the list of DCI fields for dormancy indication for DCI format 1_2 (compared to DCI format 1_1) where the fields are concatenated in the following order:
-	Bandwidth part indicator
-	VRB-to-PRB mapping
-	PRB bundling size indicator
-	Rate matching indicator
-	ZP CSI-RS trigger
-	Transmission configuration indication 

Proposal 5: Agree the related TPs to TS 38.212 and 38.213 with the related additions /changes in red. The additional new fields for DCI format 1_2 are marked in green.
	TP to TS 38.212 
7.3.1.1.3	Format 0_2
<Unchanged text is omitted>
-	SCell dormancy indication – 0 bit if higher layer parameter Scell-groups-for-dormancy-within-active-time is not configured; otherwise 1, 2, 3, 4 or 5 bits bitmap determined according to higher layer parameter Scell-groups-for-dormancy-within-active-time, where each bit corresponds to one of the SCell group(s) configured by higher layers parameter Scell-groups-for-dormancy-within-active-time, with MSB to LSB of the bitmap corresponding to the first to last configured SCell group. The field is only present when this format is carried by PDCCH on the primary cell within DRX Active Time and the UE is configured with at least two DL BWPs for an SCell. 
<Unchanged text is omitted>
7.3.1.2.3	Format 1_2
<Unchanged text is omitted>
-	SCell dormancy indication – 0 bit if higher layer parameter Scell-groups-for-dormancy-within-active-time is not configured; otherwise 1, 2, 3, 4 or 5 bits bitmap determined according to higher layer parameter Scell-groups-for-dormancy-within-active-time, where each bit corresponds to one of the SCell group(s) configured by higher layers parameter Scell-groups-for-dormancy-within-active-time, with MSB to LSB of the bitmap corresponding to the first to last configured SCell group. The field is only present when this format is carried by PDCCH on the primary cell within DRX Active Time and the UE is configured with at least two DL BWPs for an SCell.
If all bits of frequency domain resource assignment are set to 0 for resource allocation type 0 or set to 1 for resource allocation type 1, this field is reserved and the following fields among the fields above are used for SCell dormancy indication, where each bit corresponds to one of the configured SCell(s), with MSB to LSB of the following fields concatenated in the order below corresponding to the SCell with lowest to highest SCell index
-	Modulation and coding scheme 
-	New data indicator 
-	Redundancy version 
-	HARQ process number 
-	Antenna port(s) 
-  DMRS sequence initialization
-  Bandwidth part indicator
-	VRB-to-PRB mapping
-	PRB bundling size indicator
-	Rate matching indicator
-	ZP CSI-RS trigger	
-  Transmission configuration indication -	 

<Unchanged text is omitted>

TP to TS 38.213 
[bookmark: _Toc29894868][bookmark: _Toc29899167][bookmark: _Toc29899585][bookmark: _Toc29917314]10.3	PDCCH monitoring indication and dormancy/non-dormancy behaviour for SCells
<Unchanged text is omitted>
If a UE is provided search space sets to monitor PDCCH for detection of DCI format 0_1 and DCI format 1_1 or DCI format 0_2 and DCI format 1_2 and if one or both of DCI format 0_1 and DCI format 1_1 or one or both of DCI format 0_2 and DCI format 1_2 include a SCell dormancy indication field, 
-	the SCell dormancy indication field is a bitmap with size equal to a number of groups of configured SCells, provided by Scell-groups-for-dormancy-within-active-time, 
-	each bit of the bitmap corresponds to a group of configured SCells from the number of groups of configured SCells
-	a '0' value for a bit of the bitmap indicates an active DL BWP, provided by dormant-BWP, for the UE for each activated SCell in the corresponding group of configured SCells
-	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 each activated SCell in the corresponding group of configured SCells
If a UE is provided search space sets to monitor PDCCH for detection of DCI format 1_1 or DCI format 1_2, 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 the up to C each activated SCell and interprets the sequence of fields comprising N bits according to Clause 7.3.1.2.2 of [5, TS 38.212] for DCI format 1_1 and Clause 7.3.1.2.3 of [5, TS 38.212] for DCI format 1_2, 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 up to Ceach 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

<Unchanged text is omitted>




Conclusions
In this contribution, we discussed potential solutions to reduce SCell activation delay and SCell dormancy. Based on the discussion, we made the following proposals:
Issue 1:
Proposal 1: Adopt the following TP to clarify that cross-carrier scheduling DCI format 1_1 can indicate dormancy on a Pcell.
Issue 2:
Proposal 2: Adopt the following 2 TPs to provide support for HARQ-ACK reposting for CASE 2 DCI format in TYPE2 codebook.
Issue 3:
Proposal 3: Support SCell dormancy indication with DCI formats 0_2 and 1_2 without independent RRC configuration (i.e. apply the RRC parameter Scell-groups-for-dormancy-within-active-time). 
Observation 1: DCI fields of non-scheduling DCI format 1_1 (CASE2) indicating dormancy for up to 15 Scells may not be sufficient to indicate dormancy status for up to 15 Scell in DCI_format 1_2.
Proposal 4: Extend the list of DCI fields for dormancy indication for DCI format 1_2 (compared to DCI format 1_1) where the fields are concatenated in the following order:
-	Bandwidth part indicator
-	VRB-to-PRB mapping
-	PRB bundling size indicator
-	Rate matching indicator
-	ZP CSI-RS trigger
-	Transmission configuration indication 
Proposal 5: Agree the related TPs to TS 38.212 and 38.213 with the related additions /changes in red. The additional new fields for DCI format 1_2 are marked in green.
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