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After extensive discussion during Q1 and Q2, most of the issues on Rel-16 MRDC/CA WI have been resolved. In this contribution, discussion and analysis on the remaining maintenance issues of SCell Dormancy and Cross-carrier scheduling are presented.
SCell Dormancy
During RAN1#101bis-e meeting, the following issues were identified during the 1st phase discussion. Topic 1, topic 4 and topic 6-1 were put off as they are related to the timeline requirement of SCell dormancy indication defined in RAN4. 
	[101-e-NR-LTE_NR_DC_CA-ScellDormancy] - Ravi (Ericsson)
Email discussion/approval of the following topics 1,2,3,4,6 by 05/29, associated TPs (if any) by 06/03
Topics 5, 7 by 05/28
· Topic 1: Processing time and HARQ timing for Case 2 dormancy indication 
· Topic 2: Handling of “BWP indicator field” on SCell with dormant BWP 
· Topic 3: Clarification on SCell UL BWP for TDD case when SCell DL BWP is set to dormant BWP 
· Topic 4: Restriction that DCI format 1_1/0_1 with dormancy indication is only in first 3 symbols of a slot 
· Topic 5: Spec clarification TPs (related to previous meeting discussions)
· Topic 5-1: TP on removing redundant text 38.212 and/or 38.213 for Case 2 dormancy indication
· Topic 5-2: TPs in R1-2003699
· Topic 6: DCI 2_6 related clarifications (at least quick check to see company views)
· Topic 6-1: Clarification on timing of SCell BWP switch when UE is in DRX and receives DCI 2_6 with dormancy indication
· Topic 6-2: Clarification on handling of dormancy bit in DCI 2_6 when WUS indicates ‘no wake-up’
· Topic 7: (at least quick check to see company views)
· Possible clarifications related to the proposal in R1-2004103



Issue#1: Restriction that DCI format 1_1/0_1 with dormancy indication is only in first 3 symbols of a slot
In this clause, we mainly discuss Topic 4. In last meeting, the related specs were updated by the editor. Now, the latest spec indicates that the PDCCH carrying SCell dormancy indication must be transmitted within the first 3 symbols of one slot. If the restriction is NOT applicable to the SCell dormancy indication, RAN1 spec needs to be updated such that the restriction is only applicable to BWP switching triggered by bandwidth part indicator in DCI.
Proposal 1: 
· If the PDCCH carrying SCell dormancy indication can be transmitted outside the first 3 symbols of a slot, then the following TP1 is introduced.
· If the PDCCH carrying SCell dormancy indication can only be transmitted within the first 3 symbols of a slot, the no TP is needed.

TP1: {38.213, 12 Bandwidth part operation}
	12  Bandwidth part operation
<--------------- Other parts are omitted --------------- >
A UE expects to detect a DCI format indicating an active UL BWP change or an active DL BWP change via bandwidth part indicator only if a corresponding PDCCH is received within the first 3 symbols of a slot.
<--------------- Other parts are omitted --------------- >



Issue#2: RRC parameters alignment
It seems the following RRC parameters are not in line with the corresponding name defined in 38.331. Thus, it is preferred if the editor could take care of these updates.
Proposal 2: Editor to update the following RRC parameter names in TS38.213 to align with those defined in TS 38.331. 
	RAN1（38.213 10.3）
	RAN2（38.331）

	Scell-groups-for-dormancy-outside-active-time
	dormancyGroupOutsideActiveTime

	Scell-groups-for-dormancy-within-active-time
	dormancyGroupWithinActiveTim

	first-non-dormant-BWP-ID-for-DCI-outside-active-time
	firstOutsideActiveTimeBWP-Id

	first-non-dormant-BWP-ID-for-DCI-inside-active-time
	firstWithinActiveTimeBWP-Id




Cross-Carrier Scheduling
During RAN1#101bis-e meeting, the following agreements and the corresponding draft TP were endorsed. It has been agreed that the PDSCH starting time is introduced to order the HARQ-ACK codebook when more than 1 DCIs are transmitted in the same MO and the corresponding HARQ-ACKs would be constructed in the same UL slot. In this clause, some remaining issues on this issue are further analysed.
	Agreement:
        Introduce a new FG for Type2 HARQ-ACK codebook for >1 DL DCIs in same Monitoring Occasion as follows:
        Components:
        For HARQ-ACK type 2 codebook: Usage of the PDSCH starting time in addition to the existing MO and Cell index to order the HARQ-ACK feedback.
        Pre-requisites: 3-1
        FDD/TDD separation N/A
        FR1/FR2 differentiation: N/A
        Type: Per UE
        Mandatory/Optional: Optional with capability signalling
        Note: The UE capability is introduced with following assumption:
        Specification reflects that UE behavior is modified only for UEs supporting this capability.
        UE behavior of a UE supporting this capability is different from UE behavior of a UE not supporting this capability only for following case:
        Type-2 HARQ-ACK codebook when HARQ-ACK feedback in a codebook corresponds to more than one DL DCI for same scheduled cell in a MO of a scheduling cell.
        FFS: check if any update is needed in the related Pseudo code and handling of PDSCH starting time for ordering with existing functionality for multi-TRP operation
 

Agreement:
Adopt the following text proposal for Clause 9.1.3.1 of TS 38.213:

A value of the counter downlink assignment indicator (DAI) field in DCI formats denotes the accumulative number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH reception(s) or SPS PDSCH release associated with the DCI formats is presentup to the current serving cell and current PDCCH monitoring occasion, first, if the UE indicated support for [NEW FG] in increasing order of the time of the first symbol of the PDSCH for the same {serving cell, PDCCH monitoring occasion} pair, second in ascending order of serving cell index, and then in ascending order of PDCCH monitoring occasion index, where.



In Rel-15, the MO index and Cell index are applied to order the HARQ-ACK feedback and also applied to order the DCIs to determine the “last DCI” to determine the PUCCH resource index. According to the above agreements, the PDSCH starting time in addition to the existing MO index and Cell index is applied to order the HARQ-ACK feedback, then in this case, more than one DCI can be transmitted with the same MO with K1 indicting the same PUCCH slot. However, if the DSCH starting time in addition to the existing MO index and Cell index is not applied to determine the “last DCI”, then network has to indicate the same PRI in these different DCIs in this MO. This kind of restriction on network implementation has no justification. Thus, it is preferred that the PDSCH starting time in addition to the existing MO index and Cell index can also be applied to determine the “last DCI”.
Proposal 2: If more than one DCI is transmitted within the same MO with K1 indicating the same PUCCH slot, PDSCH starting time in addition to the existing MO index and Cell index is applied to determine the “last DCI” for PUCCH resource determination. (Note: The corresponding TP can be found in TP2 below.)
TP2: {38.213, 9.1.3.1 Type-2 HARQ-ACK codebook in physical uplink control channel}
	For a PUCCH transmission with HARQ-ACK information, a UE determines a PUCCH resource after determining a set of PUCCH resources for [image: C:\Users\10240317\AppData\Local\Temp\ksohtml\wps17EE.tmp.png] HARQ-ACK information bits, as described in Clause 9.2.1. The PUCCH resource determination is based on a PUCCH resource indicator field [5, TS 38.212], if present, in a last DCI format, among the DCI formats that have a value of a PDSCH-to-HARQ_feedback timing indicator field, if present, or a value of dl-DataToUL-ACK, or a value of dl-DataToUL-ACKForDCIFormat1_2 for DCI format 1_2, indicating a same slot for the PUCCH transmission, that the UE detects and for which the UE transmits corresponding HARQ-ACK information in the PUCCH where, for PUCCH resource determination, detected DCI formats are first indexed in increasing order of the PDSCH reception starting time for the same serving cell and PDCCH monitoring occasion if the UE indicates support for PDSCH-Number-perMOperCell, second in an ascending order across serving cells indexes for a same PDCCH monitoring occasion and are then indexed in an ascending order across PDCCH monitoring occasion indexes. For indexing DCI formats within a serving cell for a same PDCCH monitoring occasion, if the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs on an active DL BWP of a serving cell, and with ACKNACKFeedbackMode = JointFeedback for the active UL BWP, detected DCI formats from PDCCH receptions in the first CORESETs are indexed prior to detected DCI formats from PDCCH receptions in the second CORESETs.



As the PDSCH starting time is applied to order the HARQ-ACK feedback and to determine the “last DCI”, another remaining issue is how to handle the HARQ-ACK for SPS release and HARQ-ACK for dormancy indication, which don’t schedule PDSCH at all. It is well understood that the SPS release and dormancy indication are not frequently happened in the practical network. In this sense, it may be unnecessary to enhance this specifically for HARQ-ACK for SPS release and HARQ-ACK for dormancy indication, just similar as what we did in Rel-15 for SPS release. The order of HARQ-ACK feedback for SPS release and dormancy indication can be left to implementation, e.g., network can try to avoid transmitting other DCIs in the same MO with SPS release with K1 indicating the same PUCCH slot. Similarly, network can avoid the ambiguity of “last DCI” determination for SPS release and dormancy indication, e.g., indicating the same PRI value in the concerned DCIs.
Observation 1: If more than one DCI including at least one DCI indicating SPS release or SCell dormancy is transmitted within the same MO with K1 indicating the same PUCCH slot, how to order the HARQ-ACK for SPS release or SCell dormancy indication and how to determine the “last DCI” can be left to network implementation.

Conclusion
In this contribution, we present the following proposals and TPs for SCell dormancy and Cross-carrier scheduling. 
SCell dormancy
Proposal 1: If the PDCCH carrying SCell dormancy indication can be transmitted outside the first 3 symbols of a slot, then the following TP1 is introduced.
TP1: {38.213, 12 Bandwidth part operation}
	12  Bandwidth part operation
<--------------- Other parts are omitted --------------- >
A UE expects to detect a DCI format indicating an active UL BWP change or an active DL BWP change via bandwidth part indicator only if a corresponding PDCCH is received within the first 3 symbols of a slot.
<--------------- Other parts are omitted --------------- >



Proposal 2: Editor to update the following RRC parameter names in TS38.213 to align with those defined in TS 38.331. 
	RAN1（38.213 10.3）
	RAN2（38.331）

	Scell-groups-for-dormancy-outside-active-time
	dormancyGroupOutsideActiveTime

	Scell-groups-for-dormancy-within-active-time
	dormancyGroupWithinActiveTim

	first-non-dormant-BWP-ID-for-DCI-outside-active-time
	firstOutsideActiveTimeBWP-Id

	first-non-dormant-BWP-ID-for-DCI-inside-active-time
	firstWithinActiveTimeBWP-Id




Cross-carrier scheduling
Proposal 2: If more than one DCI is transmitted within the same MO with K1 indicating the same PUCCH slot, PDSCH starting time in addition to the existing MO index and Cell index is applied to determine the “last DCI” for PUCCH resource determination. (Note: The corresponding TP can be found in TP2 below.)
TP2: {38.213, 9.1.3.1 Type-2 HARQ-ACK codebook in physical uplink control channel}
	For a PUCCH transmission with HARQ-ACK information, a UE determines a PUCCH resource after determining a set of PUCCH resources for [image: C:\Users\10240317\AppData\Local\Temp\ksohtml\wps17EE.tmp.png] HARQ-ACK information bits, as described in Clause 9.2.1. The PUCCH resource determination is based on a PUCCH resource indicator field [5, TS 38.212], if present, in a last DCI format, among the DCI formats that have a value of a PDSCH-to-HARQ_feedback timing indicator field, if present, or a value of dl-DataToUL-ACK, or a value of dl-DataToUL-ACKForDCIFormat1_2 for DCI format 1_2, indicating a same slot for the PUCCH transmission, that the UE detects and for which the UE transmits corresponding HARQ-ACK information in the PUCCH where, for PUCCH resource determination, detected DCI formats are first indexed in increasing order of the PDSCH reception starting time for the same serving cell and PDCCH monitoring occasion if the UE indicates support for PDSCH-Number-perMOperCell, second in an ascending order across serving cells indexes for a same PDCCH monitoring occasion and are then indexed in an ascending order across PDCCH monitoring occasion indexes. For indexing DCI formats within a serving cell for a same PDCCH monitoring occasion, if the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs on an active DL BWP of a serving cell, and with ACKNACKFeedbackMode = JointFeedback for the active UL BWP, detected DCI formats from PDCCH receptions in the first CORESETs are indexed prior to detected DCI formats from PDCCH receptions in the second CORESETs.



Observation 1: If more than one DCI including DCI indicating SPS release or SCell dormancy is transmitted within the same MO with K1 indicating the same PUCCH slot, how to order the HARQ-ACK for SPS release or SCell dormancy indication and how to determine the “last DCI” can be left to network implementation.
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