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In this contribution, we provide our analysis on the remaining issues on cross-carrier scheduling from SCell to P(S)Cell (NR_DSS-Core) and fast SCell activation (LTE_NR_DC_enh2).
DSS: SCell dormancy indication on sSCell
In RAN1#109-e meeting, the following UE capability had been agreed. 
	 34. NR_DSS
	34-1a
	DCI formats on PCell/PSCell USS set(s)
	Support of monitoring DCI formats 0_1,1_1,0_2 (if supported),1_2 (if supported) on PCell/PSCell USS set(s)


It was agreed Type B UE with higher capability can monitor PDCCH for scheduling PCell from PCell and sSCell simultaneously. For Type A UE with FG34-1, DCI formats for non-fallback DCI on PCell is not supported by Type A UE. For Type A UE with FG34-1a, USS sets for non-fallback DCI on PCell is supported. For the Scell dormancy indication in non-fallback DCI, it is only present when this format is carried by PDCCH on PCell. In case Rel-17 DSS is configured, the off-loading PDCCH from PCell to sSCell is achieved. But there is no agreement that the non-fallback DCI formats used for scheduling PCell on sSCell includes same number of the SCell dormancy indication bits as the corresponding non-fallback DCI formats on PCell that are used for PCell self-scheduling. 
In RAN1#109-e meeting, this issue on SCell dormancy indication on sSCell had been discussed without conclusion [1]. Further analysis are listed below. 
Firstly, we are fine with SCell dormancy indication by a DCI format 1_1/0_1 on the sSCell used to schedule P(S)Cell without separate configuration. That is to keep the intention to just offload PDCCH to sSCell without additional unnecessary configuration. Because it was agreed that sSCell can be deactivated/dormant in previous meetings, using the same configuration of the SCell group corresponding to the SCell dormancy indicate on the PCell is fine.
Secondly, for Type-B UE and Type-A UE with FG34-1a, non-fallback DCI can be supported on both PCell and sSCell, that is SCell dormancy indication by a DCI format 1_1/0_1 on PCell is workable with a number of PDCCH candidates on PCell. But for Type-A UE with FG34-1, non-fallback DCI is not allowed to receive on PCell, it means the UE is not allowed to be indicated SCell dormancy via DCI format 0_1/1_1. 
Thirdly, some companies comments that DCI format 2_6 can be used on PCell for SCell dormancy indication. Although it is a group common DCI which is an optional configuration, it is not valuable to enforcement with DCI format 2_6 on PCell especially for Type-A UE with FG34-1. Since non-fallback DCI on sSCell used for scheduling PCell is supported for all types of UEs, SCell dormancy indication on sSCell can be easily supported without any complexity. 
Above all, it is preferred to support SCell dormancy indication by a DCI format 1_1/0_1 on the sSCell used to schedule P(S)Cell without separate configuration.
Proposal 1: Support SCell dormancy indication by a DCI format 1_1/0_1 on the sSCell used to schedule P(S)Cell by reusing the existing SCell dormancy configuration.
Proposal 2: The following TP1 and TP2 is preferred for SCell dormancy indication on sSCell.
-----------------------------Text Proposal 1 for Section 7.3.1.1.2, 7.3.1.2.2 in TS 38.212 h20------------------------------------
	Reason for change: It is not clear the non-fallback DCI formats used for scheduling PCell on sSCell includes same number of the SCell dormancy indication bits as the corresponding non-fallback DCI formats on PCell that are used for PCell self-scheduling.
Summary of change: Change SCell dormancy indication in a DCI carried by a PDCCH on PCell to SCell dormancy indication in a DCI carried by a PDCCH for PCell.
Consequences if not approved: Type-A UE with FG34-1 is not allowed to be indicated SCell dormancy via DCI format 0_1/1_1.

	7.3.1.1.2 	Format 0_1
...
-	SCell dormancy indication – 0 bit if higher layer parameter dormancyGroupWithinActiveTime is not configured; otherwise 1, 2, 3, 4 or 5 bits bitmap determined according to the number of different DormancyGroupID(s) provided by higher layer parameter dormancyGroupWithinActiveTime, where each bit corresponds to one of the SCell group(s) configured by higher layers parameter dormancyGroupWithinActiveTime, with MSB to LSB of the bitmap corresponding to the first to last configured SCell group in ascending order of DormancyGroupID. The field is only present when this format is carried by PDCCH onfor scheduling the primary cell within DRX Active Time and the UE is configured with at least two DL BWPs for an SCell.
...
7.3.1.2.2 	Format 1_1
...
-	SCell dormancy indication – 0 bit if higher layer parameter dormancyGroupWithinActiveTime is not configured; otherwise 1, 2, 3, 4 or 5 bits bitmap determined according to the number of different DormancyGroupID(s) provided by higher layer parameter dormancyGroupWithinActiveTime, where each bit corresponds to one of the SCell group(s) configured by higher layers parameter dormancyGroupWithinActiveTime, with MSB to LSB of the bitmap corresponding to the first to last configured SCell group in ascending order of DormancyGroupID. The field is only present when this format is carried by PDCCH onfor scheduling the primary cell within DRX Active Time and the UE is configured with at least two DL BWPs for an SCell.
...


-----------------------------------Text Proposal 2 for Section 10.3 in TS 38.213 h20------------------------------------------
	10.3 	PDCCH monitoring indication and dormancy/non-dormancy behaviour for SCells
...
If a UE is provided search space sets to monitor PDCCH for detection of DCI format 0_1 and DCI format 1_1 and if one or both of DCI format 0_1 and DCI format 1_1 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 dormancyGroupWithinActiveTime, 
-	each bit of the bitmap corresponds to a group of configured SCells from the number of groups of configured Scells
-	if the UE detects a DCI format 0_1 or a DCI format 1_1 that does not include a carrier indicator field, or detects a DCI format 0_1 or DCI format 1_1 that includes a carrier indicator field with value equal to 0 of PCell, and if the DCI format 0_1 does not indicate UL grant Type 2 release nor deactivate semi-persistent CSI report(s) on PUSCH, or if the DCI format 1_1 does not indicate SPS PDSCH release
-	a '0' value for a bit of the bitmap indicates an active DL BWP, provided by dormantBWP-Id, 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 firstWithinActiveTimeBWP-Id, for the UE for each activated SCell in the corresponding group of configured SCells, if a current active DL BWP is the dormant DL BWP
-	a current active DL BWP, for the UE for each activated SCell in the corresponding group of configured SCells, if the current active DL BWP is not the dormant DL BWP
-	the UE sets the active DL BWP to the indicated active DL BWP
If a UE is provided search space sets to monitor PDCCH for detection of DCI format 1_1, and if
-	the CRC of DCI format 1_1 is scrambled by a C-RNTI or a MCS-C-RNTI, and if 
-	a one-shot HARQ-ACK request field is not present or has a '0' value, and if
-	the UE detects a DCI format 1_1 on the primary cell that does not include a carrier indicator field, or detects a DCI format 1_1 onfor scheduling the primary cell that includes a carrier indicator field with value equal to  of PCell0, 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, or
-	resourceAllocation = dynamicSwitch and all bits of the frequency domain resource assignment field in DCI format 1_1 are equal to 0 or 1
...



NR-DC: UE determination of PDCCH monitoring when SCG is deactivated for NR-DC
In [2], the issue on UE determination of PDCCH monitoring when SCG is deactivated for NR-DC had been discussed without conclusion. Because it has been specified for deactivated SCG that PDCCH monitoring on SCG is not required and uplink transmissions on SCG is not allowed, it is preferred that UE can monitor PDCCH as for operation without NR-DC when the SCG is deactivated by RRC reconfiguration of parameter scg-State.
Some companies comments that the pdcch-BlindDetection for the MCG and pdcch-BlindDetection for the SCG can be reconfigured too. Actually, the UE is still in NR-DC operation, it is better to be operate without NR-DC and using pdcch-BlindDetectionCA to determine  which is similar as a normal CA case without NR-DC operation configured.
In addition, since the mechanism is similar as recover PDCCH monitoring capability on PCell in case sSCell is deactivated, and Rel-16 enhanced monitoring capability is not supported for the feature. A similar restriction can be applied to address related issues on FG11-2* for monitoring PDCCH as for operation without NR-DC when the SCG is deactivated. Considering different views and different preference from companies in RAN1#109-e, one potential way forward is to support this feature only for Rel-15 monitoring capability.
Proposal 3: UE monitors PDCCH as for operation without NR-DC when the SCG is deactivated by RRC reconfiguration of parameter scg-State.
Proposal 4: The following TP3 is preferred for PDCCH monitoring when SCG is deactivated for NR-DC.
-----------------------------Text Proposal 3 for Section 10 in TS 38.213 h20------------------------------------
	Reason for change: When a UE is configured with NR-DC but also provided with scg-State, there is no PDCCH monitoring in SCG. Therefore, the UE capability of PDCCH monitoring on SCG for NR-DC is not applicable in this case.
Summary of change: The UE behavior in sub-clause 10 is no applicable for a NR-DC UE if the UE is provided scg-State.
Consequences if not approved: UE capability of PDCCH monitoring on SCG for NR-DC is not applicable when scg-State is provided.

	10 	UE procedure for receiving control information
...
When a UE is configured for NR-DC operation and is not provided scg-State, the UE determines a capability to monitor a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs per slot that corresponds to  downlink cells for the MCG where  is provided by pdcch-BlindDetection for the MCG and determines a capability to monitor a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs per slot that corresponds to  downlink cells for the SCG where  is provided by pdcch-BlindDetection for the SCG. When the UE is configured for carrier aggregation operation over more than 4 cells, or for a cell group when the UE is configured for NR-DC operation and is not provided scg-State, the UE does not expect to monitor per slot a number of PDCCH candidates or a number of non-overlapped CCEs that is larger than the maximum number as derived from the corresponding value of . 
...




Conclusion
In this contribution, the remaining issues on DSS and MR-DC are provided with the following proposals.
DSS
Proposal 1: Support SCell dormancy indication by a DCI format 1_1/0_1 on the sSCell used to schedule P(S)Cell by reusing the existing SCell dormancy configuration.
Proposal 2: The following TP1 and TP2 is preferred for SCell dormancy indication on sSCell.
-----------------------------Text Proposal 1 for Section 7.3.1.1.2, 7.3.1.2.2 in TS 38.212 h20------------------------------------
	Reason for change: It is not clear the non-fallback DCI formats used for scheduling PCell on sSCell includes same number of the SCell dormancy indication bits as the corresponding non-fallback DCI formats on PCell that are used for PCell self-scheduling.
Summary of change: Change SCell dormancy indication in a DCI carried by a PDCCH on PCell to SCell dormancy indication in a DCI carried by a PDCCH for PCell.
Consequences if not approved: Type-A UE with FG34-1is not allowed to be indicated SCell dormancy via DCI format 0_1/1_1.

	7.3.1.1.2 	Format 0_1
...
-	SCell dormancy indication – 0 bit if higher layer parameter dormancyGroupWithinActiveTime is not configured; otherwise 1, 2, 3, 4 or 5 bits bitmap determined according to the number of different DormancyGroupID(s) provided by higher layer parameter dormancyGroupWithinActiveTime, where each bit corresponds to one of the SCell group(s) configured by higher layers parameter dormancyGroupWithinActiveTime, with MSB to LSB of the bitmap corresponding to the first to last configured SCell group in ascending order of DormancyGroupID. The field is only present when this format is carried by PDCCH onfor scheduling the primary cell within DRX Active Time and the UE is configured with at least two DL BWPs for an SCell.
...
7.3.1.2.2 	Format 1_1
...
-	SCell dormancy indication – 0 bit if higher layer parameter dormancyGroupWithinActiveTime is not configured; otherwise 1, 2, 3, 4 or 5 bits bitmap determined according to the number of different DormancyGroupID(s) provided by higher layer parameter dormancyGroupWithinActiveTime, where each bit corresponds to one of the SCell group(s) configured by higher layers parameter dormancyGroupWithinActiveTime, with MSB to LSB of the bitmap corresponding to the first to last configured SCell group in ascending order of DormancyGroupID. The field is only present when this format is carried by PDCCH onfor scheduling the primary cell within DRX Active Time and the UE is configured with at least two DL BWPs for an SCell.
...


-----------------------------------Text Proposal 2 for Section 10.3 in TS 38.213 h20------------------------------------------
	10.3 	PDCCH monitoring indication and dormancy/non-dormancy behaviour for SCells
...
If a UE is provided search space sets to monitor PDCCH for detection of DCI format 0_1 and DCI format 1_1 and if one or both of DCI format 0_1 and DCI format 1_1 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 dormancyGroupWithinActiveTime, 
-	each bit of the bitmap corresponds to a group of configured SCells from the number of groups of configured Scells
-	if the UE detects a DCI format 0_1 or a DCI format 1_1 that does not include a carrier indicator field, or detects a DCI format 0_1 or DCI format 1_1 that includes a carrier indicator field with value equal to 0 of PCell, and if the DCI format 0_1 does not indicate UL grant Type 2 release nor deactivate semi-persistent CSI report(s) on PUSCH, or if the DCI format 1_1 does not indicate SPS PDSCH release
-	a '0' value for a bit of the bitmap indicates an active DL BWP, provided by dormantBWP-Id, 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 firstWithinActiveTimeBWP-Id, for the UE for each activated SCell in the corresponding group of configured SCells, if a current active DL BWP is the dormant DL BWP
-	a current active DL BWP, for the UE for each activated SCell in the corresponding group of configured SCells, if the current active DL BWP is not the dormant DL BWP
-	the UE sets the active DL BWP to the indicated active DL BWP
If a UE is provided search space sets to monitor PDCCH for detection of DCI format 1_1, and if
-	the CRC of DCI format 1_1 is scrambled by a C-RNTI or a MCS-C-RNTI, and if 
-	a one-shot HARQ-ACK request field is not present or has a '0' value, and if
-	the UE detects a DCI format 1_1 on the primary cell that does not include a carrier indicator field, or detects a DCI format 1_1 onfor scheduling the primary cell that includes a carrier indicator field with value equal to  of PCell0, 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, or
-	resourceAllocation = dynamicSwitch and all bits of the frequency domain resource assignment field in DCI format 1_1 are equal to 0 or 1
...




NR-DC
Proposal 3: UE monitors PDCCH as for operation without NR-DC when the SCG is deactivated by RRC reconfiguration of parameter scg-State.
Proposal 4: The following TP3 is preferred for PDCCH monitoring when SCG is deactivated for NR-DC.
-----------------------------Text Proposal 3 for Section 10 in TS 38.213 h20------------------------------------
	Reason for change: When a UE is configured with NR-DC but also provided with scg-State, there is no PDCCH monitoring in SCG. Therefore, the UE capability of PDCCH monitoring on SCG for NR-DC is not applicable in this case.
Summary of change: The UE behavior in sub-clause 10 is no applicable for a NR-DC UE if the UE is provided scg-State.
Consequences if not approved: UE capability of PDCCH monitoring on SCG for NR-DC is not applicable when scg-State is provided.

	10 	UE procedure for receiving control information
...
[bookmark: _GoBack]When a UE is configured for NR-DC operation and is not provided scg-State, the UE determines a capability to monitor a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs per slot that corresponds to  downlink cells for the MCG where  is provided by pdcch-BlindDetection for the MCG and determines a capability to monitor a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs per slot that corresponds to  downlink cells for the SCG where  is provided by pdcch-BlindDetection for the SCG. When the UE is configured for carrier aggregation operation over more than 4 cells, or for a cell group when the UE is configured for NR-DC operation and is not provided scg-State, the UE does not expect to monitor per slot a number of PDCCH candidates or a number of non-overlapped CCEs that is larger than the maximum number as derived from the corresponding value of . 
...



Reference
[bookmark: _Hlk103941349]R1-2205583, Summary of Email discussion [109-e-R17_DSS-01], Moderator (Ericsson), RAN1#109e.
RP-2205615, Summary of email discussion [109-e-R17_DSS-02] on Further Multi-RAT Dual-Connectivity enhancements, Moderator (Huawei), RAN1#109e.


6/6
