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1 [bookmark: _GoBack]Introduction
At RAN1#112b-e meeting [1], the higher layers parameters for the Rel-18 work items and TEI that are considered stable from RAN1 perspective was captured [2][3]. In this document, we provide our views on remaining issues for RRC signaling for Rel-18 multi-carrier/eDSS, and draft CR of multi-carrier.
2 [bookmark: _Ref494215420]Discussion on RRC singlling
Remaining issues in RRC signalling for MC
In RAN1#112b-e meeting, RRC parameters related to Rel-18 multi-carrier enhancement was discussed. For remaining issues in RRC signalling, the following aspects should be considered.
Row 5 
Confirm n_CI value range is 0-7.
Proposal 1. n_CI value range is 0-7.
Row 6/7 
· According to the first FFS on potential restriction for number of actual co-scheduled cells in a DCI based on UE capability, it definitely should be, but does not need to list in the RRC description. 
· For the second FFS, we support to confirm the clarification on whether cells in ScheduledCell-ListDCI-0-3 should be subset of cells in ScheduledCell-ListDCI-1-3. The reason is there are always UL cell associated with DL cell, and there would be straightforward that if PDSCH on one DL cell can be scheduled in the form of multiple-cell scheduling, PUSCH of the UL cell can be too.
Proposal 2. Confirm the cells in ScheduledCell-ListDCI-0-3 should be subset of cells in ScheduledCell-ListDCI-1-3
Row 8/10
· The value cannot be 1. If it only contains one ScheduledCellCombo, there is no need to have this ScheduledCellCombo list and directly configure the possible co-scheduled cells in the set. So the value range is 2-16.
· For the FFS, we do not support this type of default behaviour. There is no reason to reuse the DL scheduled cell combinations for UL, especially co-scheduled cells for DL are different from UL.
Proposal 3. Row 8/10 the value range is 2-16, and no default behaviour that not to reuse the DL scheduled cell combinations for UL
Joint table for all type-1B fields: 
· Use TDRA as an example: 
· Although the TDRA table is per BWP configured for each scheduled cell, we still more prefer one single joint table. Because TDRA-FieldIndexListDCI is configured under MC-DCI-SetofCells, which is under scheduling cell. So TDRA table can be a cell specific parameters. But the index indicated by TDRA field index can refer to the TDRA table according to BWP indication in DCI 0_3/1_3. Another reason is the scheduled cell share the same SCS and carrier type, there is high possibility that a single TDRA table works for all co-scheduled cells. 
· We can live with Alt 2, considering its flexibility for each BWP.
	Alt.1: Single joint table (entries are interpreted based on current active BWPs per cell)
Alt.1a: single joint table with increased table size
Alt.1b: single table provided for all BWPs of all cells (each row can be size-matched for the active/target BWP of corresponding cells)
Alt.2: Configure up to [4] joint tables (each of the tables is associated with BWP ID or BWP indicator value)
Alt.3: Configure each column in each BWP of each cell, and DCI codepoint is interpreted per cell


Proposal 4. Joint table for all type-1B fields use single joint table. 
Dormancy
Row 17/18 are to configure the presence of dormancy indication for DCI, it needs to clarify that the presence only if the scheduling cell is P(S)Cell, otherwise these parameters do not configured. 
	dormancyDCI-1-3
	Configure the presense of Scell dormancy indication field in DCI format 1_3 on PDCCH of P(S)Cell
	ENUMERATED {enabled} 

	dormancyDCI-0-3
	Configure the presense of Scell dormancy indication field in DCI format 0_3 on PDCCH of P(S)Cell
	ENUMERATED {enabled} 



In additional, there is no need to configure the number of dormancy groups. The bits of SCell dormancy indication in DCI 1_3/0_3 can be determined according to the number of different DormancyGroupID(s) provided by higher layer parameter dormancyGroupWithinActiveTime for DCI format 0_1/1_1, as same as legacy.
Proposal 5. No new RRC parameter to configure the number of dormancy group.
· The bits of SCell dormancy indication in DCI 1_3/0_3 can be determined according to the number of different DormancyGroupID(s) provided by higher layer parameter dormancyGroupWithinActiveTime for DCI format 0_1/1_1

dl-DataToUL-ACK-DCI-1-3
According to the following conclusion of Type-1 HARQ-ACK codebook, there was different views that how to support or reflect it in the specification. One method is new dl-DataToUL-ACK-DCI-1-3 can be introduced. Another method is without any RRC parameter but to state UE expects HARQ-ACK information for all co-scheduled PDSCHs by DCI format 1_X can be mapped in the Type-1 HARQ-ACK codebook. 
		Conclusion (RAN1#112)
Type-1 HARQ-ACK codebook is supported for multi-cell scheduling without K1 extension.
· UE expects HARQ-ACK information for all co-scheduled PDSCHs by DCI format 1_X can be mapped in the Type-1 HARQ-ACK codebook.
· Type-1 HARQ-ACK codebook is not enhanced for Rel-18 multi-cell scheduling.






We support without new RRC parameter dl-DataToUL-ACK-DCI-1-3, the PDSCH to HARQ-ACK timing can be the subset of legacy values for DCI 1_1/0_1. 
Proposal 6. Do not introduce new RRC parameter dl-DataToUL-ACK-DCI-1-3, the PDSCH to HARQ-ACK timing can be the subset of legacy values for DCI 1_1/0_1.

Remaining issues in RRC signaling for eDSS
At RAN1#112b-e meeting, whether a new RRC parameter to enable reception of NR PDCCH candidates overlapped with LTE CRS REs is introduced or not was discussed [4]. From our perspective, it is necessary to introduce a new RRC parameter to enable reception of NR PDCCH candidates overlapped with LTE CRS REs, after the corresponding UE capability is reported.  Otherwise, UE will receive PDCCH that overlap with LTE CRS REs by default after reporting the capability even the gNB does not transmit such PDCCH. It may increase the false alarm probability of PDCCH and energy consumption. 
Proposal 7. A new RRC parameter is introduced to enable reception of NR PDCCH candidates overlapped with LTE CRS REs.
In RAN1#112b-e meeting, whether to introduce UE capabilities to indicate the supported CE methods was discussed [4]. However, there is no consensus on them. From our perspective, both legacy CE and CE on clean symbol should be supported. In order to get better PDCCH decoding performance, CE method can be indicated by gNB. Since Network can have full knowledge about the situation of LTE deployment and its interference level to NR side. Thus, it is suitable for network to control the whole DSS transmission including UE channel estimation method. For example, a new RRC parameter (e.g., PDCCH-DMRS-ChannelEstimation in ServingCellConfig can be introduced to indicate the channel estimation method. 
Proposal 8. Recommendation on NR-PDCCH channel estimation methods is indicated by the network:
· By introducing a new RRC parameter (i.e., PDCCH-DMRS-ChannelEstimation) in ServingCellConfig
Thus, we add the row4 and row5 in higher layers parameters for eDSS [2]. An example is as below.  
	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification

	NR_DSS_enh
	Reception of NR PDCCH candidates overlapping with LTE CRS REs
	pdcchCandidateReceptionOnSymbolWithLTE-CRS 
	New
	When configured, UE is required to monitor PDCCH candidates that overlap with LTE CRS RE(s)
	ENUMERATED{enabled}
	ServingCellConfig
	UE-specific
	38.331

	NR_DSS_enh
	Reception of NR PDCCH candidates overlapping with LTE CRS REs
	PDCCH-DMRS-ChannelEstimation
	New
	When configured, UE is required to use indicated CE scheme
	ENUMERATED {‘legacy CE: based on all DMRS symbol’, ‘based on clean symbol only’}
	ServingCellConfig
	UE-specific
	38.331



3 Discussion on draft CR for 38.212
DCI size alignment
If only one of DCI format 0_3/1_3 is counted for the serving cell, it does not need to do step 4D. Since step 4D is to align the DCI format 0_3 and 1_3, if there is only one of them, step 4D does nothing. So the following change is suggested. To be clearer, precondition of step 4D is when both DCI format 0_3 and 1_3 are configured. 
Proposal 9. Adopt TP 1 for DCI size alignment procedure. 
	-	If the total number of different DCI sizes configured to monitor is more than 4 for the cell after applying the above steps and the cell is the serving cell for counting the size of one or both DCI format 0_3 and DCI format 1_3 as defined in Clause 10.1 of [5, TS38.213], or if the total number of different DCI sizes with C-RNTI configured to monitor is more than 3 for the cell after applying the above steps and the cell is the serving cell for counting the size of one or both DCI format 0_3 and DCI format 1_3 as defined in Clause 10.1 of [5, TS38.213]



DCI format 1_3/0_3
General issues in Type-1A fields
When the bit length of a scheduled cell is less than the Type-1A field length in the DCI 1_3/0_3, it can use corresponding LSB bits to a scheduled cell, including:
· SRS resource indicator(when configured as Type-1A)
· Precoding information and number of layers (when configured as Type-1A)
· Antenna ports(when configured as Type-1A)
· ChannelAccess-CPext-CAPC 
· Open-loop power control parameter set indication 
 is determined by the current active BWP as the following agreement. It cannot based on the target BWP indicated by BWP indicator. Because all the field size should be depend on the active BWP of the cells in the set. Before UE blind decodes a DCI format, it does not know the BWP indicator, thus it cannot parse each field in a DCI format. 
	Agreement
For a set of cells configured for multi-cell scheduling using DCI format 0_X/1_X, 
· the size of a Type-1A field in the DCI format 0_X/1_X is determined as maximum field size of active BWP among all cells within the set of cells.
· the size of a Type-1B field in the DCI format 0_X/1_X is equal to ceiling(log2(N)), where N is the number of rows in RRC-configured table with each row containing multiple indexes for all cells within the set of cells. 
· The Type-1B field indicates one row of the configured table 
· The Type-1B index for a cell points to a corresponding index in a RRC configured table applicable for DCI format 0_1/1_1 or MAC CE activated values. 
· the size of a per cell Type-2 field in the DCI format 0_X/1_X is determined based on active BWP for each cell.



Proposal 10. When the bit length of a scheduled cell is less than the Type-1A field length in the DCI 1_3/0_3, corresponding LSB bits can be applied to a scheduled cell.
Proposal 11. When the bit length of Type-1A field,  is based on the current active BWP.
SRS resource set
It was agreed a PUSCH scheduled by DCI format 0_X is associated with the first SRS resource set, just like the corresponding statement in SRS resource indicator field. However, for Precoding information and number of layers field, it also needs to clarify it is also associated with the first SRS resource set only. 
Proposal 12. Adopt TP 2 for Precoding information and number of layers to clarify PUSCH scheduled by DCI format 0_3 is only associated with the first SRS resource set.
	For the higher layer parameter txConfig=codebook, if ul-FullPowerTransmission is configured to fullpowerMode2, maxRank is configured to be larger than 2, and at least one SRS resource with 4 antenna ports is configured in the first SRS resource set indicated by SRS resource set indicator field if present, otherwise in an SRS resource set with usage set to 'codebook', and an SRS resource with 2 antenna ports is indicated via SRI in the same SRS resource set, then Table 7.3.1.1.2-4 is used.
For the higher layer parameter txConfig = codebook, if different SRS resources with different number of antenna ports are configured, the bitwidth is determined according to the maximum number of ports in an SRS resource among the configured SRS resources in all the first SRS resource set(s) with usage set to 'codebook'. If the number of ports for a configured SRS resource in the set is less than the maximum number of ports in an SRS resource among the configured SRS resources, a number of most significant bits with value set to '0' are inserted to the field. 



Minimum applicable scheduling offset indicator
[bookmark: OLE_LINK28]Minimum applicable scheduling offset indicator can be Type-1A field. So it can be 0 or 1 bit.
Proposal 13. Minimum applicable scheduling offset indicator can be Type-1A field, 0 or 1 bit.
Padding to DCI format 0_3/1_3
We support Approach 1 below. The current states in 38212 can work. 
	· Approach 1 (“zero-padding on DCI format level”): for a Type-2 field, DCI format 0_3/1_3 includes M values when M cells are co-scheduled, and then sufficient zeros are padded to the end of each DCI format corresponding to each cell combination to ensure same size across different cell combinations. 
· Approach 2 (“zero-padding on DCI field level”): for a Type-2 field, DCI format 0_3/1_3 includes M values when M cells are co-scheduled by the DCI format 0_3, and then sufficient zeros are padded to the end of each DCI field to ensure same DCI field size across different cell combinations. 



Editorial
There is a typo for ChannelAccess-CPext-CAPC.
Proposal 14. Adopt TP3 for ChannelAccess-CPext-CAPC.
	-	ChannelAccess-CPext-CAPC –bits applying to the scheduled cells with  independently, where  is the number of cells configured by higher layer parameter ScheduledCell-ListDCI-0-3 in the scheduled cell set,  is mapped to the cells according to an ascending order of a serving cell index with  corresponding to the cell with the smallest serving cell index, and  is defined by the following:



4 Conclusion
In this contribution, we have the following proposals.
Proposals for RRC parameters of MC:
Proposal 1. n_CI value range is 0-7.
Proposal 2. Confirm the cells in ScheduledCell-ListDCI-0-3 should be subset of cells in ScheduledCell-ListDCI-1-3
Proposal 3. Row 8/10 the value range is 2-16, and no default behaviour that not to reuse the DL scheduled cell combinations for UL
Proposal 4. Joint table for all type-1B fields use single joint table. 
Proposal 5. No new RRC parameter to configure the number of dormancy group.
· The bits of SCell dormancy indication in DCI 1_3/0_3 can be determined according to the number of different DormancyGroupID(s) provided by higher layer parameter dormancyGroupWithinActiveTime for DCI format 0_1/1_1
Proposal 6. Do not introduce new RRC parameter dl-DataToUL-ACK-DCI-1-3, the PDSCH to HARQ-ACK timing can be the subset of legacy values for DCI 1_1/0_1.

Proposals for RRC parameters of eDSS:
Proposal 7. A new RRC parameter is introduced to enable reception of NR PDCCH candidates overlapped with LTE CRS REs.
Proposal 8. Recommendation on NR-PDCCH channel estimation methods is indicated by the network:
· By introducing a new RRC parameter (i.e., PDCCH-DMRS-ChannelEstimation) in ServingCellConfig

Proposals for draft CR of MC:
Proposal 9. Adopt TP 1 for DCI size alignment procedure. 
	-	If the total number of different DCI sizes configured to monitor is more than 4 for the cell after applying the above steps and the cell is the serving cell for counting the size of one or both DCI format 0_3 and DCI format 1_3 as defined in Clause 10.1 of [5, TS38.213], or if the total number of different DCI sizes with C-RNTI configured to monitor is more than 3 for the cell after applying the above steps and the cell is the serving cell for counting the size of one or both DCI format 0_3 and DCI format 1_3 as defined in Clause 10.1 of [5, TS38.213]



Proposal 10. When the bit length of a scheduled cell is less than the Type-1A field length in the DCI 1_3/0_3, corresponding LSB bits can be applied to a scheduled cell.
Proposal 11. When the bit length of Type-1A field,  is based on the current active BWP.
Proposal 12. Adopt TP 2 for Precoding information and number of layers to clarify PUSCH scheduled by DCI format 0_3 is only associated with the first SRS resource set.
	For the higher layer parameter txConfig=codebook, if ul-FullPowerTransmission is configured to fullpowerMode2, maxRank is configured to be larger than 2, and at least one SRS resource with 4 antenna ports is configured in the first SRS resource set indicated by SRS resource set indicator field if present, otherwise in an SRS resource set with usage set to 'codebook', and an SRS resource with 2 antenna ports is indicated via SRI in the same SRS resource set, then Table 7.3.1.1.2-4 is used.
For the higher layer parameter txConfig = codebook, if different SRS resources with different number of antenna ports are configured, the bitwidth is determined according to the maximum number of ports in an SRS resource among the configured SRS resources in all the first SRS resource set(s) with usage set to 'codebook'. If the number of ports for a configured SRS resource in the set is less than the maximum number of ports in an SRS resource among the configured SRS resources, a number of most significant bits with value set to '0' are inserted to the field. 



Proposal 13. Minimum applicable scheduling offset indicator can be Type-1A field, 0 or 1 bit.
Proposal 14. Adopt TP3 for ChannelAccess-CPext-CAPC.
	-	ChannelAccess-CPext-CAPC –bits applying to the scheduled cells with  independently, where  is the number of cells configured by higher layer parameter ScheduledCell-ListDCI-0-3 in the scheduled cell set,  is mapped to the cells according to an ascending order of a serving cell index with  corresponding to the cell with the smallest serving cell index, and  is defined by the following:
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