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In this contribution, we provide TPs/CRs for the remaining issues of SCell dormancy, single Tx and unaligned frame boundary CA. 
Discussion
SCell dormancy
Issue#1: Discontinuous index of SCell group for dormancy
Based on the current signalling design, the index of SCell group for dormancy can start from arbitrary number within 0 and 4 and the index can be discontinuous. In this case, it is not clear how to determine the bit size for SCell dormancy indication field. 
Take the following as an example. In Scenario#1, network configures 2 SCell groups, where Group#0 contains SCell#1 and Group#1 contains SCell#2. In this scenario, the bit size for SCell dormancy indication field is 2.
In Scenario#2, network releases the SCell#1 and hence only Group#1 remains there. Based on the current 38.212 specification, the bit size for SCell dormancy indication field is 1 as there is only one SCell group. However, it is not clear whether this bit corresponds to Group#0 or Group#1. 
	Scenario#1
	Scenario#2

	PCell
SCell Group #0 {SCell#1}
SCell Group #1 {SCell#2}
	PCell
SCell Group #1 {SCell#2}



There are at least three different approaches to address this issue.
Alt.1: 
Network can only configure continuous index of SCell group for dormancy from zero (RAN2 solution). For Alt.1, Scenario#2 is not allowed.
Alt.2: 
Clarify that the bitmap corresponds to the ascending order of SCell group index (RAN1 solution). For Alt.2, the bit size for SCell dormancy indication field is 1 and it corresponds to SCell Group#1.
Alt.3: 
Clarify that the bitmap corresponds to absolute value of the SCell group index (RAN1 solution). For Alt.3, the bit size for SCell dormancy indication field is 2 and the LSB corresponds to SCell Group#1.

To avoid the LS exchange between RAN1 and RAN2, we prefer Alt.2 or Alt. 3, which don’t have any RAN2 spec impact. To avoid the redundant bits of SCell dormancy indication field, we prefer to go with Alt.2. Thus, the following TP is proposed to address this issue along the line of Alt.2. The corresponding change is as below.
	-	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 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 on the primary cell within DRX Active Time and the UE is configured with at least two DL BWPs for an SCell.




Proposal 1: Approve CR1 - Draft 38.212 CR on SCell Dormancy Indication.

Issue#2: HARQ-ACK for Dormancy
The HARQ-ACK mechanism of SCell dormancy indication without scheduling a PDSCH reception is the same as the HARQ-ACK mechanism of SPS PDSCH release. However, there are still some descriptions in TS38.213 only covering the case of HARQ-ACK for SPS PDSCH release but not covering the case of HARQ-ACK for SCell dormancy indication without scheduling a PDSCH reception, which makes the UE behaviour of SCell dormancy incomplete.
One example is as shown below.
	The set of PDCCH monitoring occasions for a DCI format scheduling PDSCH receptions or SPS PDSCH release or indicating SCell dormancy without scheduling a PDSCH reception is defined as the union of PDCCH monitoring occasions across active DL BWPs of configured serving cells. PDCCH monitoring occasions are indexed in an ascending order of start time of the search space sets associated with a PDCCH monitoring occasion. The cardinality of the set of PDCCH monitoring occasions defines a total number  of PDCCH monitoring occasions.



This CR tries to add the missing descriptions for HARQ-ACK mechanism of SCell dormancy indication without scheduling a PDSCH reception.
Proposal 2: Approve CR2 - Draft 38.213 CR on HARQ-ACK for SCell Dormancy Indication.

Issue#3: HARQ-ACK priority of SCell dormancy indication
The enhancement of two HARQ-ACK codebooks with different priority is introduced in Rel-16. Based on the current TS38.213, HARQ-ACK priority determination for the corresponding PDSCH reception and the corresponding SPS release has been specified. However, the HARQ-ACK priority determination for SCell dormancy indication without scheduling PDSCH reception is still not specified. 
This CR tries to clarify that the HARQ-ACK priority for SCell dormancy indication without scheduling PDSCH reception is determined by the priority indicator in DCI format 1_1. The corresponding change is copied below for convenience.
	If in an active DL BWP a UE monitors PDCCH either for detection of DCI format 0_1 and DCI format 1_1 or for detection of DCI format 0_2 and DCI format 1_2, a priority index can be provided by a priority indicator field. If a UE indicates a capability to monitor, in an active DL BWP, PDCCH for detection of DCI format 0_1 and DCI format 1_1 and for detection of DCI format 0_2 and DCI format 1_2, a DCI format 0_1 or a DCI format 0_2 can schedule a PUSCH transmission of any priority, and a DCI format 1_1 or a DCI format 1_2 can schedule a PDSCH reception and trigger a PUCCH transmission with corresponding HARQ-ACK information of any priority, and a DCI format 1_1 can indicate SCell dormancy without scheduling a PDSCH reception and trigger a PUCCH transmission with corresponding HARQ-ACK information of any priority. 



Proposal 3: Approve Draft 38.213 CR on HARQ-ACK Priority for SCell Dormancy Indication.
Issue#4: A minor TP for SCell dormancy indication
In the current TS38.213, “the UE sets the active DL BWP to the indicated active DL BWP” has been included for the case of DCI format 0_1/1_1 based SCell dormancy. However, it was missed for the description of DCI format 2_6 based SCell dormancy indication.
Proposal 4: Adopt the following TP for Section 10.3 of TS38.213.

	[bookmark: _Toc29899585][bookmark: _Toc45699216][bookmark: _Toc29899167][bookmark: _Toc29917314][bookmark: _Toc29894868][bookmark: _Toc36498188]10.3	PDCCH monitoring indication and dormancy/non-dormancy behaviour for SCells
A UE configured with DRX mode operation [11, TS 38.321] can be provided the following for detection of a DCI format 2_6 in a PDCCH reception on the PCell or on the SpCell [12, TS 38.331]
-	a PS-RNTI for DCI format 2_6 by ps-RNTI
-	a number of search space sets, by dci-Format2-6, to monitor PDCCH for detection of DCI format 2_6 on the active DL BWP of the PCell or of the SpCell according to a common search space as described in Clause 10.1
-	a payload size for DCI format 2_6 by sizeDCI_2-6
-	a location in DCI format 2_6 of a Wake-up indication bit by psPositionDCI-2-6
-	a '0' value for the Wake-up indication bit, when reported to higher layers, indicates to not start the drx-onDurationTimer for the next long DRX cycle [11, TS 38.321]
-	a '1' value for the Wake-up indication bit, when reported to higher layers, indicates to start the drx-onDurationTimer for the next long DRX cycle [11, TS 38.321]
-	a bitmap, when the UE is provided a number of groups of configured SCells by dormancyGroupOutsideActiveTime, where 
-	the bitmap location is immediately after the Wake-up indication bit location
-	the bitmap size is equal to the number of groups of configured SCells where 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 dormantBWP-Id, for the UE [11, TS38.321] 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 firstOutsideActiveTimeBWP-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
-	an offset by ps-Offset indicating a time, where the UE starts monitoring PDCCH for detection of DCI format 2_6 according to the number of search space sets, prior to a slot where the drx-onDuarationTimer would start on the PCell or on the SpCell [11, TS 38.321]
-	for each search space set, the PDCCH monitoring occasions are the ones in the first  slots indicated by duration, or  slot if duration is not provided, starting from the first slot of the first  slots and ending prior to the start of drx-onDurationTimer. 
On PDCCH monitoring occasions associated with a same long DRX Cycle, a UE does not expect to detect more than one DCI format 2_6 with different values of the Wake-up indication bit for the UE or with different values of the bitmap for the UE.
< ---------------------------  Other parts are omitted --------------------------- >




Single Tx
The UE capability of semi-staticULTransInAllSubframe has been divided into two UE capabilities, i.e., .tdd-PCellUL-TX-AllUL-Subframe-r16 for EN-DC with TDD primary cell and fdd-PCellUL-TX-AllUL-Subframe-r16 for EN-DC with FDD primary cell. However, the current TS36.213 is still based on the UE capability of semi-staticULTransInAllSubframe, which is not correct.

	fdd-PCellUL-TX-AllUL-Subframe-r16
Indicates whether the UE configured with tdm-patternConfig-r16 can be semi-statically configured with LTE UL transmissions in all UL subframes not limited to the reference tdm-pattern (only for type 1 UE) in case of LTE FDD PCell. UE indicating support can configure its LTE FDD PCell with this feature on the band combination which indicates support of either tdm-restrictionFDD-endc-r16
or tdm-restrictionDualTX-FDD-endc-r16.
	UE
	No
	FDD only
	FR1 only



	tdd-PCellUL-TX-AllUL-Subframe-r16
Indicates whether the UE configured with tdm-patternConfig-r16 can be semi-statically configured with LTE UL transmissions in all UL subframes not limited to the reference tdm-pattern (only for type 1 UE) in case of TDD PCell. UE indicating support can configure LTE TDD PCell with this feature on the band combination which indicates support of tdm-restrictionTDD-endc-r16.
	UE
	No
	TDD only
	FR1 only



Thus, we provide the following CR to address the above issue.
	For a UE configured with EN-DC with primary cell frame structure type 1, if the UE is configured with subframeAssignment-r16 for a serving cell, and if the UE indicates a capability fdd-PCellUL-TX-AllUL-Subframe-r16semi-staticULTransInAllSubframe (as specified in [11]), the UE transmits any uplink physical channel or signal without associated DCI if configured, in the serving cell on any uplink subframes. Otherwise, if the UE is configured with subframeAssignment-r16 for the serving cell and if the UE does not indicate a capability fdd-PCellUL-TX-AllUL-Subframe-r16semi-staticULTransInAllSubframe, the UE is not expected to transmit any uplink physical channel or signal without associated DCI except for PRACH in the serving cell on subframes other than offset-UL subframes, where the offset-UL subframes are determined by applying an offset value given by harq-Offset-r16 to the subframes denoted as uplink in the UL/DL configuration subframeAssignment-r16.
For a UE configured with EN-DC with primary cell frame structure type 2, if the UE is configured with subframeAssignment-r16 for a serving cell, and if the UE indicates a capability tdd-PCellUL-TX-AllUL-Subframe-r16 (as specified in [11]), the UE transmits any uplink physical channel or signal without associated DCI if configured, in the serving cell on any uplink subframes. Otherwise, if the UE is configured with subframeAssignment-r16 for the serving cell and if the UE does not indicate a capability tdd-PCellUL-TX-AllUL-Subframe-r16, the UE is not expected to transmit any uplink physical channel or signal without associated DCI except for PRACH in the serving cell on subframes other than offset-UL subframes, where the offset-UL subframes are determined by applying an offset value given by harq-Offset-r16 to the subframes denoted as uplink in the UL/DL configuration subframeAssignment-r16.



Proposal 5: Approve CR3 - Draft 36.213 CR on Single UL Tx for EN-DC.

Unaligned Frame Boundaries for Inter-band CA
Issue#1: Number of slot offset duration
During RAN1#99 meeting, the following agreements was achieved in the context of standalone inter-band CA. During the email discussion [89E][12][R16_DCCA_unaligned_frames] of RAN#89e, companies raised the issue that it is not clear whether the single offset duration limitation is applied to per CG or across CGs in case of NR-DC.  
	Agreements:
At most single non-zero offset duration (independent on SCS) can be configured among CCs in the unaligned CA configuration.



Based on our understanding, at least for asynchronous NR-DC, the baseband and RF processing in each CG is almost independent from both UE and network perspective. In this sense, it makes sense to apply the single offset duration limitation to per CG, i.e., the offset duration in MCG can be different from that in SCG. 
For synchronous NR-DC, it can be separated into non-SFN-sync NR-DC and SFN-sync NR-DC. Based on the following way forward approved in RAN#88e, we can assume that all Rel-16 UEs support non-SFN-sync NR-DC. Based on our understanding, non-SFN-sync NR-DC is similar as different offset duration between MCG and SCG. Thus, it seems UEs supporting non-SFN-sync NR-DC can support single offset duration per CG for unaligned frame boundary without much implementation burden. 
	For non-SFN-sync NR-DC support: 
· All Rel-16 UEs shall not be allowed to report sfn-SyncNRDC.
· RAN WGs are tasked to prepare CRs addressing this issue in RAN#89-e.
· Note that for Rel-15 UEs supporting NR-DC, the discussion on mandating non-SFN-sync NR-DC support can be revisited after RAN5 has confirmed that necessary tests have been developed.



Proposal 6: For a UE supporting asynchronous NR-DC or non-SFN-sync NR-DC for a band combination, the UE supports single offset duration for unaligned frame boundary inter-band CA within each CG, i.e., the offset duration in MCG can be different from that in SCG.  

Issue#2: Determination of Sync/Async NR-DC in the context of unaligned frame boundary CA
Another issue raised during the email discussion of [89E][12][R16_DCCA_unaligned_frames] of RAN#89e was how to determine synchronous and asynchronous NR-DC in the context of unaligned frame boundary CA. The result may be different depending on whether we take the PCell/PSCell timing as the baseline for comparison or we take the SCell timing as the baseline. Take the following Fig as an example, if PCell and PSCell are taken as the baseline for comparison, then MCG and SCG are slot boundary aligned. While if MCG SCell and SCG SCell are taken as the baseline for comparison, then MCG and SCG are not slot boundary aligned. 


Since the synchronous and asynchronous NR-DC requirements are specified before the introduction of unaligned frame boundary, it is preferred to determine synchronous or asynchronous NR-DC before applying the slot offset in MCG and SCG. However, this understanding may need to be further checked by RAN4. 
Proposal 7: Send LS to RAN4 to confirm whether synchronous or asynchronous NR-DC is determined before applying the slot offset for unaligned frame boundary in MCG and SCG.


Conclusion
In this contribution, we provide our analysis and discussion for SCell dormancy, single Tx and unaligned frame boundary CA with the following proposals and CRs/TPs.
Proposal 1: Approve CR1 - Draft 38.212 CR on SCell Dormancy Indication.
Proposal 2: Approve CR2 - Draft 38.213 CR on HARQ-ACK for SCell Dormancy Indication.
Proposal 3: Approve Draft 38.213 CR on HARQ-ACK Priority for SCell Dormancy Indication.
Proposal 4: Adopt the following TP for Section 10.3 of TS38.213.
	10.3	PDCCH monitoring indication and dormancy/non-dormancy behaviour for SCells
A UE configured with DRX mode operation [11, TS 38.321] can be provided the following for detection of a DCI format 2_6 in a PDCCH reception on the PCell or on the SpCell [12, TS 38.331]
-	a PS-RNTI for DCI format 2_6 by ps-RNTI
-	a number of search space sets, by dci-Format2-6, to monitor PDCCH for detection of DCI format 2_6 on the active DL BWP of the PCell or of the SpCell according to a common search space as described in Clause 10.1
-	a payload size for DCI format 2_6 by sizeDCI_2-6
-	a location in DCI format 2_6 of a Wake-up indication bit by psPositionDCI-2-6
-	a '0' value for the Wake-up indication bit, when reported to higher layers, indicates to not start the drx-onDurationTimer for the next long DRX cycle [11, TS 38.321]
-	a '1' value for the Wake-up indication bit, when reported to higher layers, indicates to start the drx-onDurationTimer for the next long DRX cycle [11, TS 38.321]
-	a bitmap, when the UE is provided a number of groups of configured SCells by dormancyGroupOutsideActiveTime, where 
-	the bitmap location is immediately after the Wake-up indication bit location
-	the bitmap size is equal to the number of groups of configured SCells where 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 dormantBWP-Id, for the UE [11, TS38.321] 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 firstOutsideActiveTimeBWP-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
-	an offset by ps-Offset indicating a time, where the UE starts monitoring PDCCH for detection of DCI format 2_6 according to the number of search space sets, prior to a slot where the drx-onDuarationTimer would start on the PCell or on the SpCell [11, TS 38.321]
-	for each search space set, the PDCCH monitoring occasions are the ones in the first  slots indicated by duration, or  slot if duration is not provided, starting from the first slot of the first  slots and ending prior to the start of drx-onDurationTimer. 
On PDCCH monitoring occasions associated with a same long DRX Cycle, a UE does not expect to detect more than one DCI format 2_6 with different values of the Wake-up indication bit for the UE or with different values of the bitmap for the UE.
< ---------------------------  Other parts are omitted --------------------------- >



Proposal 5: Approve CR3 - Draft 36.213 CR on Single UL Tx for EN-DC.
Proposal 6: For a UE supporting asynchronous NR-DC or non-SFN-sync NR-DC for a band combination, the UE 
supports single offset duration for unaligned frame boundary inter-band CA within each CG, i.e., the offset duration in 
MCG can be different from that in SCG.  
Proposal 7: Send LS to RAN4 to confirm whether synchronous or asynchronous NR-DC is determined before applying the slot offset for unaligned frame boundary in MCG and SCG.
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