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Introduction
This contribution considers remaining issues on dormancy/non-dormancy behavior for SCells and cross-carrier scheduling (CCS) with different numerologies.
Remaining issues on Scell Dormancy
Processing time and HARQ timing for Case 2 dormancy indication
During RAN1#101-e meeting, following options are captured for HARQ timing for Case 2 dormancy indication as 
· Option 1: Reuse SPS PDCCH release values (i.e., keep current text in section 10.3 of 38.213)10.3	PDCCH monitoring indication and dormancy/non-dormancy behaviour for SCells
< text not relevant for the discussion omitted>
A UE is expected to provide HARQ-ACK information in response to a detection of a DCI format 1_1 indicating SCell dormancy after  symbols from the last symbol of a PDCCH providing the DCI format 1_1. If processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell with the PDCCH providing the DCI format 1_1,  for ,  for , and  for ; otherwise,  for ,  for ,  for , and  for , where  is the smallest SCS configuration between the SCS configuration of the PDCCH providing the DCI format 1_1 and the SCS configuration of a PUCCH with the HARQ-ACK information in response to the detection of the DCI format 1_1.

· Option 2a
· TP from section 2 of R1-2003674
· Option 2b: 
· TP from section 2 of R1-2004474
· Option 3: Below proposal from R1-2004258
· For the cases when interruptions on Pcell due to BWP change on Scell(s) are not allowed, minimum HARQ-ACK processing requirement follows DL SPS release timeline (i.e. Nth symbol after last symbol of PDCCH).
· For the case when interruptions on Pcell due to BWP change on Scell(s) are allowed, minimum HARQ-ACK processing requirement is the later among DL SPS release timeline (i.e. Nth symbol after last symbol of PDCCH) and first symbol of a slot where new BWP is activated

We think the system is workable with the current specification. The raised issue for HARQ-ACK dropping due to the overlapped with switching time can be avoided by proper HARQ-ACK feedback timing indication by gNB. 

Proposal 1: Reuse SPS PDCCH release values, i.e., keep current text in section 10.3 of 38.213 as it is.

Type-2 HARQ-ACK codebook for Scell dormancy indication
In RAN1#101-e meeting, following agreements were achieved for cross-carrier scheduling for UE capable of receiving more than one DL DCI in a same PDCCH MO for a same serving cell.
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 present up 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.

However, the discussion does not take into account Scell dormancy. For a UE configured with Type-2 HARQ-ACK codebook, a DCI format 1_1 can indicate Scell dormancy. The definition for C-DAI/T-DAI should include a DCI format indicating Scell dormancy.
For a UE indicating to support receiving more than one DL DCI in a same PDCCH MO for a same serving cell, the order of C-DAI of a DCI format indicating Scell dormancy or SPS PDSCH release needs to be clarified since there is no PDSCH scheduled by the DCI format. A straightforward solution is to use the starting symbol indicated by the TDRA field in the DCI format instead of the PDSCH reception starting time to order the C-DAI received in a same PDCCH MO for a same serving cell. 

Proposal 2: The definition for C-DAI/T-DAI should include a DCI format indicating Scell dormancy. For a UE indicating to support receiving more than one DL DCI in a same PDCCH MO for a same serving cell, C-DAI should be ordered in the increasing order of the starting time indicated by TDRA field for the same {serving cell, PDCCH monitoring occasion} pair.

Proposed TP1 for 38.213 Section 9.1.3.1
	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, or Scell dormancy indication without scheduling a PDSCH reception associated with the DCI formats is present up to the current serving cell and current PDCCH monitoring occasion, first if the UE indicates support for PDSCH-Number-perMOperCell in increasing order of the PDSCH reception starting time indicated by TDRA filed 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  . If, for an active DL BWP of a serving cell, 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, and is provided ACKNACKFeedbackMode = JointFeedback, the value of the counter DAI is in the order of the first CORESETs and then the second CORESETs for a same serving cell index and a same PDCCH monitoring occasion index. 
[bookmark: _GoBack]The value of the total DAI, when present [5, TS 38.212], in a DCI format denotes the total number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH reception(s), or SPS PDSCH release, or Scell dormancy indication without scheduling a PDSCH reception associated with DCI formats is present, up to the current PDCCH monitoring occasion  and is updated from PDCCH monitoring occasion to PDCCH monitoring occasion. If, for an active DL BWP of a serving cell, 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, and is provided ACKNACKFeedbackMode = JointFeedback, the total DAI value counts the {serving cell, PDCCH monitoring occasion}-pair(s) for both the first CORESETs and the second CORESETs.



Another issue regarding Type-2 HARQ-ACK codebook is the last DCI miss detection for UE indicating to support receiving more than one DL DCI in a same PDCCH MO for a same serving cell. If UE is configured with one serving cell in the DL, the last DCI miss detection issue can be avoided/alleviated by introducing T-DAI in the DCI. If UE receives at least one DCI format including T-DAI in the last PDCCH MO, HARQ-ACK codebook size misalignment issue can be avoided by using T-DAI to determine the size of HARQ-ACK codebook. A similar issue was discussed under MIMO MRTP scenario where for MTRP joint HARQ-ACK feedback and UE is configured with one serving cell in the DL, UE can receive more than one DL DCI in a same PDCCH MO for a same serving cell. It has been agreed that if UE is configured with one serving cell in the DL, T-DAI is included in DCI format 1_1/1_2 for joint HARQ-ACK feedback. Same solution can be used for UE indicating to support receiving more than one DL DCI in a same PDCCH MO for a same serving cell.

Proposal 3: If UE is configured with one serving cell in the DL and UE indicates to support receiving more than one DL DCI in a same PDCCH MO for a same serving cell, T-DAI should be included in DCI format 1_1. 


Proposed TP2 for 38.212 Section 7.3.1.2.2.
	[bookmark: _Toc19798779][bookmark: _Toc26467250][bookmark: _Toc29326612][bookmark: _Toc29327762][bookmark: _Toc36045952][bookmark: _Toc36046212][bookmark: _Toc36046358][bookmark: _Toc45209275]7.3.1.2.2	Format 1_1
…
-	Downlink assignment index – number of bits as defined in the following
-	6 bits if more than one serving cell are configured in the DL and the higher layer parameter NFI-TotalDAI-Included-r16 = enable. The 4 MSB bits are the counter DAI and the total DAI for the scheduled PDSCH group, and the 2 LSB bits are the total DAI for the non-scheduled PDSCH group.
-	4 bits if only one serving cell are configured in the DL and the higher layer parameter NFI-TotalDAI-Included-r16 = enable. The 2 MSB bits are the counter DAI for the scheduled PDSCH group, and the 2 LSB bits are the total DAI for the non-scheduled PDSCH group;
-	4 bits if more than one serving cell are configured in the DL, the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic or pdsch-HARQ-ACK-Codebook=enhancedDynamic-r16, and NFI-TotalDAI-Included-r16 is not configured, where the 2 MSB bits are the counter DAI and the 2 LSB bits are the total DAI;
-	4 bits if one serving cell is configured in the DL, and the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic, and 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, and is provided ACKNACKFeedbackMode = JointFeedback, where the 2 MSB bits are the counter DAI and the 2 LSB bits are the total DAI;
-	4 bits if one serving cell is configured in the DL, and the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic or pdsch-HARQ-ACK-Codebook=enhancedDynamic-r16, and the UE indicates support for PDSCH-Number-perMOperCell, where the 2 MSB bits are the counter DAI and the 2 LSB bits are the total DAI;
-	2 bits if only one serving cell is configured in the DL, the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic or pdsch-HARQ-ACK-Codebook=enhancedDynamic-r16, and NFI-TotalDAI-Included-r16 is not configured, when the UE is not configured with CORESETPoolIndex or the value of CORESETPoolIndex is the same for all CORESETs if CORESETPoolIndex is provided or the UE is not configured with ACKNACKFeedbackMode = JointFeedback, where the 2 bits are the counter DAI;
-	0 bits otherwise. 



Clarification on SRS transmission
SRS is not transmitted for a SCell if dormant DL BWP is activated. According to current 38.214, when an aperiodic SRS is triggered by DCI format 2_3, the order of the triggered SRS transmission follows the order of the serving cells. However, it is more correct to say that the order of SRS transmission follows the order of the serving cells except for the dormant SCells.

Proposal 4: For an aperiodic SRS triggered in DCI format 2_3, the order of the triggered SRS transmission follows the order of the serving cells except for the dormant SCells.

Proposed TP3 for 38.214 Section 6.2.1.3
	For an aperiodic SRS triggered in DCI format 2_3 and if the UE is configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeA', and given by SRS-CarrierSwitching, without PUSCH/PUCCH transmission, the order of the triggered SRS transmission on the serving cells follow the order of the serving cells where the current active DL BWP is not the dormant DL BWP in the indicated set of serving cells configured by higher layers, where the UE in each serving cell transmits the configured one or two SRS resource set(s) with higher layer parameter usage set to 'antennaSwitching' and higher layer parameter resourceType in SRS-ResourceSet set to 'aperiodic'. 
For an aperiodic SRS triggered in DCI format 2_3 and if the UE is configured with higher layer parameter srs-TPC-PDCCH-Group set to 'typeB' without PUSCH/PUCCH transmission, the order of the triggered SRS transmission on the serving cells follow the order of the serving cells where the current active DL BWP is not the dormant DL BWP with aperiodic SRS triggered in the DCI, and the UE in each serving cell transmits the configured one or two SRS resource set(s) with higher layer parameter usage set to 'antennaSwitching' and higher layer parameter resourceType in SRS-ResourceSet set to 'aperiodic'.


Remaining issues on cross-carrier scheduling with different numerologies
In current Spec. the timeline for dynamic grant PDSCH overriding SPS PDSCH is fixed and defined as 14 symbols according to TS 38.214. In Rel-16, CCS with different numerologies between the scheduling cell and the scheduled cell is supported. With different OFDM symbols durations, it needs to be specified which SCS is considered for the 14 symbols. One option is to consider the smallest SCS between the scheduling and scheduled cell to provide UE with the most time to drop processing of the SPS PDSCH, so we propose the TP below based on this. Alternatively, to reduce potential inefficiency with this option, an extra offset can be considered on top of the 14 symbols acknowledging extra PDCCH decoding delay on the scheduling cell. 

Proposal 5: The symbol duration for timeline for dynamic grant PDSCH overriding SPS PDSCH is based on the smallest SCS between the scheduling and scheduled cell.

Proposed TP4 for 38.214 Section 5.1
	 The UE is not expected to decode a PDSCH scheduled in a serving cell with C-RNTI or MCS-C-RNTI and another PDSCH scheduled in the same serving cell with CS-RNTI if the PDSCHs partially or fully overlap in time except if the PDCCH scheduling the PDSCH with C-RNTI or MCS-C-RNTI ends at least 14 symbols before the start of the PDSCH with CS-RNTI without the corresponding DCI, where the symbol duration is based on the smallest numerology between the scheduling PDCCH and the PDSCH, in which case the UE shall decode the PDSCH scheduled with C-RNTI or MCS-C-RNTI.


Conclusion
This contribution discussed remaining issues on SCell dormancy and CCS with different SCSs.
For SCell dormancy, following proposals are made as below:
Proposal 1: Reuse SPS PDCCH release values, i.e., keep current text in section 10.3 of 38.213 as it is.
Proposal 2: The definition for C-DAI/T-DAI should include a DCI format indicating Scell dormancy. For a UE indicating to support receiving more than one DL DCI in a same PDCCH MO for a same serving cell, C-DAI should be ordered in the increasing order of the starting time indicated by TDRA field for the same {serving cell, PDCCH monitoring occasion} pair.
Proposal 3: If UE is configured with one serving cell in the DL and UE indicates to support receiving more than one DL DCI in a same PDCCH MO for a same serving cell, T-DAI should be included in DCI format 1_1. 
For CCS with different SCSs, following proposal is made as below:
Proposal 4: For an aperiodic SRS triggered in DCI format 2_3, the order of the triggered SRS transmission follows the order of the serving cells except for the dormant SCells.
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