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1 Introduction
In RAN1 #106-e, the following agreements regarding group scheduling mechanism for RRC_CONNECTED UEs were made [1].
Agreement:
Confirm the working assumption with the following update:
Option 2B for CFR associated with UE active BWP other than initial DL BWP is supported at least for multicast of RRC-CONNECTED UEs.
· FFS: CFR associated with initial BWP
· FFS: CFR larger than initial BWP
Note: The deleted FFSs can be discussed in another AI.
Agreement:
For multicast of RRC-CONNECTED UEs, align the size of the first DCI format for GC-PDCCH with DCI format 1_0 with CRC scrambled by C-RNTI monitored in CSS.
Agreement:
Confirm the following working assumption:
The maximum number of CORESETs per BWP is not increased for support of MBS, and the number of CORESETs configured within the CFR is left to gNB implementation.
Agreement:
For indication of the starting PRB and the length of PRBs of CFR for multicast of RRC-CONNECTED UEs,
· the starting PRB is referenced to Point A, i.e., the starting PRB is a PRB determined by subcarrierSpacing of the associated BWP and offsetToCarrier corresponding to this subcarrier spacing, similar as how locationAndBandwidth of a BWP is indicated as described in TS 38.331.
· FFS: Indication mechanism.
Agreement:
For LBRM and TBS determination for GC-PDSCH:
· The maximum number of layers can be provided by maxMIMO-Layers in PDSCH-Config for MBS in CFR; if not provided, a default value is defined.
· FFS the default value.
· The maximum modulation order can be determined from mcs-Table in PDSCH-Config for MBS in CFR; 
· FFS: if mcs-Table in PDSCH-Config for MBS is not configured in CFR, a value determined from mcs-Table in PDSCH-Config for unicast in the active DL BWP is used; if the mcs-Table in PDSCH-Config for unicast is not configured, Table 5.1.3.1-1 in TS38.214 is used (similar as the default value in R16). 
· xOverhead can be provided in PDSCH-Config for MBS in CFR; if not provided, a default value of zero is used.
· The number of PRBs is determined based on the size of CFR.
Agreement:
The first DCI format for GC-PDCCH uses the same fields as DCI format 1_0 with CRC scrambled by C-RNTI with the following modifications:
· At least ‘Identifier for DCI formats’ is not needed.
· FFS: Whether the field should be ignored and reserved, or should be removed.
· For FDRA determination, down-select from following options:
· Option 1:
· 
 is given by
· the size of CORESET 0 if CORESET 0 is configured for the cell; and
· the size of initial DL bandwidth part if CORESET 0 is not configured for the cell.
· For resource indication value (RIV) of downlink resource allocation type 1, the resource blocks that can be indicated are
· the resource blocks in the CORESET 0 if CORESET 0 is configured for the cell; and
· the resource blocks in the initial DL bandwidth part if CORESET 0 is not configured for the cell.
· Option 2:
· 
 is given by
· the size of CORESET 0 if CORESET 0 is configured for the cell; and
· the size of initial DL bandwidth part if CORESET 0 is not configured for the cell.
· For resource indication value (RIV) of downlink resource allocation type 1, the similar scheme as for the case that the DCI size for DCI format 1_0 in USS is derived from the size of DCI format 1_0 in CSS but applied to an active BWP is used.
· FFS details, e.g., if the size of CFR (i.e. ) is larger than the size of CORESET0/initial DL bandwidth part, the resource indication value (RIV) is defined as in section 5.1.2.2.2 in TS38.214, where K is the maximum value from set {1, 2, 4, 8} which satisfies ;otherwise, 
· 
Option 3:  is given by the size of CFR in the active DL BWP

Agreement:
The second DCI format for GC-PDCCH uses the same fields as DCI format 1_1 with the following modifications:
· At least ‘Identifier for DCI formats’ and ‘SRS request’ are not needed.
· FFS whether the fields should be ignored and reserved, or should be removed.
· Note: At least the configurable fields in DCI format 1_1 remain configurable for the second DCI format
Agreement:
For initializing scrambling sequence generator for GC-PDCCH with the second DCI format, 
·  equals the higher layer parameter pdcch-DMRS-ScramblingID if it is configured in the CORESET in a CFR used for the GC-PDCCH;  otherwise.
· FFS: Values for . Choices include one or more of the following:
· Alt1: G-RNTI used for the GC-PDCCH.
· Alt2: 0
· Alt3: Other fixed values
Agreement:
If a SPS-config for MBS is configured in CFR, one G-CS-RNTI is associated with the SPS-config.
· FFS: Multiple G-CS-RNTIs associated with one SPS-config
Agreement:
[bookmark: _Hlk83980803]For FDRA determination of the first DCI format for GC-PDCCH, down-select from Option 2 and updated Option 3.
· Option 2:
· 
 is given by
· the size of CORESET 0 if CORESET 0 is configured for the cell; and
· the size of initial DL bandwidth part if CORESET 0 is not configured for the cell.
· For resource indication value (RIV) of downlink resource allocation type 1, the similar scheme as for the case that the DCI size for DCI format 1_0 in USS is derived from the size of DCI format 1_0 in CSS but applied to an active BWP is used.
· FFS details, e.g., if the size of CFR (i.e. ) is larger than the size of CORESET0/initial DL bandwidth part, the resource indication value (RIV) is defined as in section 5.1.2.2.2 in TS38.214, where K is the maximum value from set {1, 2, 4, 8} which satisfies ;otherwise, 
· 
Option 3:  is given by the size of CFR in the active DL BWP
· If the size of the first DCI format for GC-PDCCH prior to truncation is larger than the size of DCI format 1_0 monitored in CSS, the bit width of the FDRA field in the first DCI format for GC-PDCCH is reduced by truncating the first few most significant bits such that the size of the first DCI format for GC-PDCCH equals the size of DCI format 1_0 monitored in CSS.
· FFS: Whether the removed/reserved fields can be repurposed for FDRA
· FFS: Solution for the case where the size of the first DCI format for GC-PDCCH prior to padding is smaller than the size of DCI format 1_0 monitored in CSS.
Agreement:
For initializing scrambling sequence generator for GC-PDSCH scheduled by the second DCI format for multicast received in Type-x CSS, 
·  equals the higher layer parameter dataScramblingIdentityPDSCH if it is configured in PDSCH-Config in a CFR used for GC-PDSCH and the RNTI equals the G-RNTI or G-CS-RNTI;  otherwise.
·  corresponds to the RNTI associated with the GC-PDSCH transmission (i.e., the G-RNTI used by the scheduling GC-PDCCH, or the G-CS-RNTI used by the SPS GC-PDSCH activation PDCCH)
Agreement:
For initializing sequence generator for DMRS of GC-PDCCH with the second DCI format received in Type-x CSS, 
·  equals the higher layer parameter pdcch-DMRS-ScramblingID if it is configured in the CORESET in a CFR used for the GC-PDCCH;  otherwise. 
In this contribution, we provide our views on group scheduling mechanism for RRC_CONNECTED UEs.
2 Discussion
Scrambling sequence/DMRS sequence initialization
For initializing sequence generator for DMRS of GC-PDCCH, it was agreed that  can be configured by higher layer parameter for the second DCI format. For initializing scrambling sequence for GC-PDCCH and GC-PDSCH, it was agreed that  can be configured by higher layer parameter for the second DCI format. The agreements should be also applicable to the first DCI format for multicast.
It is still FFS what is the value of  for scrambling sequence initialization for GC-PDCCH. In our view, using G-RNTI will complicate blind detection of CG-PDCCH. Therefore, the value of  should be 0 or a fixed value.
Proposal 1: For initializing sequence generator for DMRS of GC-PDCCH for the first DCI format,  can be configured by higher layer parameter for the second DCI format. For initialization scrambling sequence for GC-PDCCH and GC-PDSCH for the first DCI format,  can be configured by higher layer parameter.
Proposal 2: The value of  is 0 or a fixed value for initializing scrambling sequence for GC-PDCCH.

[bookmark: _Hlk861261]DCI formats for MBS

For FDRA determination of the first DCI format for GC-PDCCH, option 3 is preferred. That is,  in the formula is given by the size of CFR in the active DL BWP. The optioin can support scheduling GC-PDSCH with larger bandwidth than CORESET 0 if ‘Identifier for DCI formats’ field and ‘TPC command for scheduled PUCCH’ field are not present in the first DCI format. The maximum number of PRBs for CFR can be 90, 180, and the maximum number of PRBs that can be configured for a BWP for the case where CORESET 0 is with 24 PRBs, 48 PRBs, and 96 PRBs, respectively, which should be enough for scheduling GC-PDSCH. Option 2 is not preferred since scheduling granularity is coarser for larger CFR, which will have impact on scheduling flexibility.
Proposal 3: ‘Identifier for DCI formats’ field and ‘TPC command for scheduled PUCCH’ field are not present in the first DCI format.
Proposal 4: For FDRA determination of the first DCI format for GC-PDCCH, option 3 is supported.

For FDRA determination of the second DCI format for GC-PDCCH,  in the formula should also be given by the size of CFR in the active DL BWP so that the length of FDRA field will be aligned for all UEs receiving multicast services.

Proposal 5: For FDRA determination of the second DCI format for GC-PDCCH,   in the formula is given by the size of CFR in the active DL BWP.
For other fields of the second DCI format for GC-PDCCH, whether a corresponding field that exists in DCI format 1_1 or DCI format 1_2 can be present in the second DCI format for GC-PDCCH can be discussed one by one. If a field can be present in the second DCI format for GC-PDCCH, it should be further discussed one by one whether configurations for a field in DCI format 1_1 or DCI format 1_2 in PDSCH-Config for unicast can be used or the field in the second DCI format for GC-PDCCH. In general, it should be possible to apply configurations of unicast DCI formats for the second DCI format for GC-PDCCH, which is beneficial for reducing RRC signalling. However, it will restrict configurations of unicast DCI formats to be the same for the UEs.
To meet the 3+1 DCI budget, it is more reasonable to align the size of unicast DCI formats to the size of the second DCI format for GC-PDCCH instead of aligning the size of the second DCI format for GC-PDCCH to the size of unicast DCI formats, since the second DCI format for GC-PDCCH should be the same for the UEs. In the DCI size alignment procedure, the unicast DCI format with the closest size to the size of the second DCI format for GC-PDCCH should be chosed first to perform DCI size alignment, so that scheduling of unicast PDSCH or unicast PUSCH is not impacted. How to align the size of a unicast DCI format to the second DCI format for GC-PDCCH can be FFS. One straight forward way is to truncate the FDRA field of the unicast DCI format when the size of the unicast DCI format is larger than the size of the second DCI format for GC-PDCCH and zero-pad the unicast DCI format otherwise.
Proposal 6: When DCI size budget is not met, the sizes of unicast DCI formats is aligned with the second DCI format for GC-PDCCH.
Proposal 7: After step 4A in DCI size alignment procedure, the unicast DCI format with the closest size to the size of the second DCI format for GC-PDCCH is chosed first to perform DCI size alignment.

TCI indication for GC-PDCCH/GC-PDSCH
For scheduling GC-PDCCH and GC-PDSCH, TCI indication should be supported. For unicast PDCCH, the configured TCI states for a CORESET are indexed to TCI states configured in PDSCH-Config for unicast. In other words, the TCI states used for receiving unicast PDCCH are subset of the the TCI states used for receiving unicast PDSCH. For UEs in RRC_CONNECTED, gNB should be aware of the suitable TCI states for receiving PDCCH and PDSCH, and gNB may indicate a TCI state that is suitable for the UEs for receiving GC-PDCCH or GC-PDSCH. In this sense, it is reasonable that TCI states for GC-PDCCH or GC-PDSCH can be configured in PDCCH-Config for multicast and PDSCH-Config for multicast, and the TCI states are indexed to the TCI states configured in PDSCH-Config for unicast.
Proposal 8: TCI states for GC-PDCCH or GC-PDSCH can be configured in PDCCH-Config for multicast and PDSCH-Config for multicast, and the TCI states are indexed to the TCI states configured in PDSCH-Config for unicast.

HARQ process management
There is an issue regarding HARQ process management discussed in previous meetings as the following. Before receiving a DCI with CRC scrambled by G-RNTI scheduling a GC-PDSCH associated with HARQ process ID X, two different UEs may have each received a unicast PDSCH associated with HARQ process ID X, which for UE1 resulted in NDI bit status ‘0’ whereas for UE2 in NDI bit status ‘1’. When the gNB uses the HARQ process ID X for a new TB in GC-PDSCH, with a G-RNTI that monitored by both UEs, NDI cannot be toggled for both UEs. To address the issue, it should be specified that when a DCI with CRC scrambled by G-RNTI is received with a given HARQ process ID (HPID) in the DCI, the data shall be considered new, i.e. be treated as if the NDI bit had been toggled, irrespective of actual NDI toggling, if the G-RNTI is different from the most recent earlier received RNTI (i.e. C-RNTI or another G-RNTI) of the same HPID. When the received G-RNTI is the same as the most recent use of the HPID, legacy NDI toggling is used to indicate new data or retransmission.
Proposal 9: When a DCI with CRC scrambled by G-RNTI is received with a given HARQ process ID (HPID) in the DCI, the data shall be considered new, i.e. be treated as if the NDI bit had been toggled, irrespective of actual NDI toggling, if the G-RNTI is different from the most recent earlier received RNTI (i.e. C-RNTI or another G-RNTI) of the same HPID. When the received G-RNTI is the same as the most recent use of the HPID, legacy NDI toggling is used to indicate new data or retransmission.
 
3 Conclusions
In this contribution, we discussed the issues regarding group scheduling mechanism for RRC_CONNECTED UEs. Based on the discussion in section 2, we have proposals as follows.
Proposal 1	For initializing sequence generator for DMRS of GC-PDCCH for the first DCI format,  can be configured by higher layer parameter for the second DCI format. For initialization scrambling sequence for GC-PDCCH and GC-PDSCH for the first DCI format,  can be configured by higher layer parameter.
Proposal 2	The value of n_"RNTI"  is 0 or a fixed value for initializing scrambling sequence for GC-PDCCH.
Proposal 3	‘Identifier for DCI formats’ field and ‘TPC command for scheduled PUCCH’ field are not present in the first DCI format.
Proposal 4	For FDRA determination of the first DCI format for GC-PDCCH, option 3 is supported.

Proposal 5	For FDRA determination of the second DCI format for GC-PDCCH,   in the formula is given by the size of CFR in the active DL BWP.
Proposal 6	When DCI size budget is not met, the sizes of unicast DCI formats is aligned with the second DCI format for GC-PDCCH.
Proposal 7	After step 4A in DCI size alignment procedure, the unicast DCI format with the closest size to the size of the second DCI format for GC-PDCCH is chosed first to perform DCI size alignment.
Proposal 8	TCI states for GC-PDCCH or GC-PDSCH can be configured in PDCCH-Config for multicast and PDSCH-Config for multicast, and the TCI states are indexed to the TCI states configured in PDSCH-Config for unicast.
Proposal 9	When a DCI with CRC scrambled by G-RNTI is received with a given HARQ process ID (HPID) in the DCI, the data shall be considered new, i.e. be treated as if the NDI bit had been toggled, irrespective of actual NDI toggling, if the G-RNTI is different from the most recent earlier received RNTI (i.e. C-RNTI or another G-RNTI) of the same HPID. When the received G-RNTI is the same as the most recent use of the HPID, legacy NDI toggling is used to indicate new data or retransmission.
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