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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The contribution is focused on basic functions for broadcast/multicast for RRC-IDLE/RRC-INACTIVE UEs in Rel-17 NR MBS.
In RAN1#106bis-e meeting, the functionalities for RRC CONNECTED UEs were prioritized. Scheduling mechanism and frequency resource definition/configuration as well as reliability improvement were extensively discussed. For RRC_IDLE/RRC INACTIVE UEs the basic functions were discussed and the corresponding agreements were made only from a high level concept point of view.
	Agreement
Confirm the working assumption made at RAN1#106bis-e:
Working assumption:
Alt 2 (from previous agreement) is supported for broadcast reception with RRC_IDLE/RRC_INACTIVE UEs for the notification of MCCH configuration changes.
· Send an LS to RAN2 with the mechanism agreed in RAN1

R1-2112645	[DRAFT] Reply LS on MCCH change notification	Moderator (BBC)
Final LS is endorsed in R1-2112646

Agreement
For GC-PDSCH scheduled with DCI format 1_0 for broadcast reception, RB numbering starts from the lowest RB of the CFR.

Conclusion
For broadcast reception, the DCI 1_0 format for GC-PDCCH scheduling a GC-PDSCH does not include the field TB scaling.

Agreement
For broadcast reception, the following options is supported for VRB-to-PRB mapping field in the DCI format 1_0 for GC-PDCCH scheduling a GC-PDSCH
· Opt-1: DCI includes the VRB-to-PRB mapping field with 1 bit according to Table 7.3.1.2.2-5 in TS 38.212
· Note: DL resource allocation type 0 is not supported in DCI format 1_0

Working assumption
For FDRA determination of the DCI format 1_0 for GC-PDCCH for broadcast reception:
· 
 is 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.
· 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, 6, 8, 10, 12} which satisfies ;otherwise, 

Agreement
For broadcast reception with RRC_IDLE/RRC_INACTIVE UEs:
· The CFR frequency resources used for MCCH and MTCH are configured by SIBx;
· PDCCH-config/PDSCH-config for broadcast reception with GC-PDCCH/PDSCH carrying MCCH is configured by SIBx
· PDCCH-config/PDSCH-config for broadcast reception with GC-PDCCH/PDSCH carrying MTCH is configured by MCCH. If the PDCCH-config/PDSCH-config for MTCH is not configured, the PDCCH-config/PDSCH-config for GC-PDCCH/PDSCH carrying MCCH configured by SIBx is reused for GC-PDCCH/PDSCH carrying MTCH.

Agreement
The definition of the broadcast CFR frequency resources reuses the legacy definition of BWP frequency resources for unicast using the combination of Point A, offsetToCarrier and locationAndBandwidth to indicate the exact location of the CFR with respect to the carrier starting RB. 
· Note: for Case A and Case C, the above parameters (Point A, offsetToCarrier and locationAndBandwidth) can be derived from the configurations in MIB and SIB1, respectively.

Agreement
For RRC_IDLE/INACTIVE UEs, for slot-level repetition for MTCH, support:
· (Config A) UE can be configured with pdsch-AggregationFactor per G-RNTI, applied to DCI format 1_0 with the G-RNTI.
· (Config B) UE can be configured with TDRA table with repetitionNumber as part of the TDRA table in PDSCH-Config-Broadcast
· If UE is configured with Config B, UE does not expect to be configured with Config A for the same GC-PDSCH.

Agreement
The following agreements for RRC_CONECTED UEs also apply for broadcast reception with UEs in RRC_IDLE/ RRC_INACTIVE states, with the following updates:

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:
For LBRM and TBS determination for GC-PDSCH, the default value of the maximum number of layers is 1 if maxMIMO-Layers in PDSCH-Config for MBS in CFR is not configured.

Agreement:
For determination of maximum modulation order for LBRM and TBS determination for GC-PDSCH,
· if mcs-Table in PDSCH-Config for MBS is not configured in CFR, Table 5.1.3.1-1 in TS38.214 is used (similar as the default value in R16).

For LBRM and TBS determination for GC-PDSCH for broadcast reception:
· the maximum number of layers is 1
· the maximum modulation order can be determined from mcs-Table in PDSCH-Config for broadcast. 
· If mcs-Table in PDSCH-Config is not configured in CFR for broadcast, Table 5.1.3.1-1 in TS38.214 is used.

Agreement
Confirm the following working assumption with the following note:
· Note: Confirming this WA does not have impact on the down-selection decision for CFR cases
Working assumption
For FDRA determination of the DCI format 1_0 for GC-PDCCH for broadcast reception:
· 
 is 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.
· 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, 6, 8, 10, 12} which satisfies ;otherwise, 

Conclusion
RAN1 cannot get consensus on the support of Case D and/or Case E.

Conclusion
Is up to RAN2 decision:
· the configuration of the MTCH scheduling window parameters: monitoring periodicity and the starting of the periodicity:
· whether the MTCH scheduling window is associated to one or multiple or all G-RNTIs
Send an LS to RAN2 to inform about RAN1 conclusion

R1-2112850	LS on MTCH scheduling window




Hence, in this contribution, more detailed views on RRC_IDLE/RRC_INACTIVE states are presented from our side.

Discussion
On FDRA field in DCI format 4-0
[bookmark: OLE_LINK19]Regarding FDRA field in DCI format 4-0,  is used in the equation for determining the FDRA field size. The definition of  is missed here. However, regarding FDRA field in DCI format 4-2,  is used in the equation for determining the FDRA field size and the definition of  is given by “where  is the size of the common frequency resource as configured by higher layer parameter locationAndBandwidth-Multicast.” 
In order to make standard more readable, the definition of  is needed for DCI format 4-0. Minor addition is suggested as below:

************************<unrelated part omitted>***********************************
7.3.1.5	DCI formats for scheduling of MBS
7.3.1.5.1	Format 4_0
DCI format 4_0 is used for the scheduling of PDSCH for broadcast in DL cell. 
The following information is transmitted by means of the DCI format 4_0 with CRC scrambled by MCCH-RNTI or G-RNTI configured by MBS-SessionInfo:
-	Frequency domain resource assignment –  bits where  is size of common frequency resource for broadcast and equals to  as given by clause 7.3.1.0
-	Time domain resource assignment – 4 bits as defined in Clause 5.1.2.1 of [6, TS38.214]
-	VRB-to-PRB mapping – 1 bit according to Table 7.3.1.2.2-5
-	Modulation and coding scheme – 5 bits as defined in Clause 5.1.3 of [6, TS38.214]
-	Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
-	MCCH change notification – 2 bits as defined in Clause x.x.x of [8, TS38.321] if the CRC of the DCI format 4_0 is scrambled by MCCH-RNTI. Otherwise, this bit field is reserved. 
-	Padding bits, if required
Zeros shall be appended to DCI format 4_0 until the payload size equals that of DCI format 1_0 monitored in common search space in the same serving cell.
************************<unrelated part omitted>***********************************
Proposal 1: Definition of  is added for FDRA field in DCI format 4-0.

CFR configuration
In RAN1#106bis meeting, regarding CFR configuration for RRC connected mode UEs, RAN1 has agreed that no more than one CFR is configured per dedicated unicast BWP in Rel-17. Following this agreement, it is straightforward to extend it to RRC_IDLE/RRC_INACTIVE UEs. 
Since only one CFR is configured for RRC_IDLE/RRC_INACTIVE UEs, same CFR is used for receiving MCCH and MTCH.
	Agreement:
The number of CFRs for multicast is no more than one per dedicated unicast BWP in Rel-17.



Based on above discussion, we have below proposals:
[bookmark: _Hlk86931961]Proposal 2: For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, only one CFR can be configured.
Proposal 3: For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, only same CFR for MCCH and MTCH is supported.

Design of the group-common DCI
As shown in above, RAN1 has agreed the group-common DCI format for IDLE/INACTIVE UEs includes FDRA/TDRA/MCS/RV. Other fields and the detailed design especially on FDRA are still FFS.
· On NDI and HARQ process number:
Since blind transmission may be needed for the broadcast and there may be multiple broadcast services, the above two fields are necessarily included in the group-common DCI and can have fixed sizes as existing standard, i.e., 1 bit NDI, and 4 bits HARQ process number.
However, including HARQ process number and NDI in multicast DCI format may lead to implementation complexity of an Idle/Inactive UE as the UE may need to manage the soft buffer according to the HARQ process number. It is necessary to leave HARQ process management for broadcast reception for UE implementation.
Proposal 4: 1 bit NDI and 4 bits HARQ process number are not included in DCI format 4-0. 

For UEs in RRC_Connected mode, there are two DCI format for multicast transmission: the first DCI format is designed with basic functions and less fields for robustness and coverage; the second DCI format is designed with enhanced features and large payload size. To keep “3+1” DCI size budget, the second DCI format has to be padded to align the maximum payload size of DCI formats 1_1 among the group of UEs if the G-RNTI for the second DCI format is regarded as “C-RNTI” or align the maximum payload size of DCI formats 2_x among the group of UEs if the G-RNTI for the second DCI format is regarded as “other RNTI”. Either alignment method will lead to huge payload size of the second DCI format which has significant impact on coverage. 
Considering coverage is critic to broadcast transmission, the 2nd DCI format is not supported for RRC Idle/Inactive UEs.
Proposal 5: The second group-common DCI format is not supported for RRC Idle/Inactive UEs for broadcast reception.

Search space
Generally, for a PDSCH carrying multicast service, it is straightforward to use a group-common DCI to schedule a group-common PDSCH for RRC IDLE/RRC INACTIVE UEs, which can minimize the DCI signaling overhead and PDSCH transmission overhead because only a single DCI format and the single scheduled PDSCH are required for transmitting a TB of MBS. The problem of this option is it requires gNB to define a common CORESET and a common frequency region to each of the UEs in a same group. Naturally, CORESET 0 and initial DL BWP are common to those UEs so that it is straightforward for gNB to transmit the group-common DCI in CORESET 0 and schedule the group-common PDSCH within the initial DL BWP.
On the other hand, if the specific common frequency resource is configured within the initial DL BWP, a common CORESET other than CORESET 0 can be configured within the specific common frequency resource for RRC IDLE/RRC INACTIVE UEs to detect the group-common DCI. Correspondingly, an associated common search space is configured for the common CORESET, which can reuse current CSS type.
Proposal 6: New type-x CSS is configured for RRC IDLE/RRC INACTIVE UEs. 
Proposal 7: For RRC_IDLE/RRC_INACTIVE UEs, same CORESET is used for receiving MCCH and MTCH.

HARQ feedback
As mentioned above, for RRC IDLE/RRC INACTIVE UEs, it can’t send HARQ-ACK feedback in PUCCH for broadcast reception due to lack of TA and UE-specific PUCCH resource configuration. 
Proposal 8: For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, HARQ-ACK feedback is not supported.

Conclusion
In this contribution, we focus on the basic functions of MBS transmission for RRC IDLE/RRC INACTIVE UEs and have below observations and proposals:
Proposal 1: Definition of  is added for FDRA field in DCI format 4-0.
Proposal 2: For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, only one CFR can be configured.
Proposal 3: For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, only same CFR for MCCH and MTCH is supported.
Proposal 4: 1 bit NDI and 4 bits HARQ process number are not included in DCI format 4-0. 
Proposal 5: The second group-common DCI format is not supported for RRC Idle/Inactive UEs for broadcast reception.
Proposal 6: New type-x CSS is configured for RRC IDLE/RRC INACTIVE UEs. 
Proposal 7: For RRC_IDLE/RRC_INACTIVE UEs, same CORESET is used for receiving MCCH and MTCH.
Proposal 8: For RRC_IDLE/RRC_INACTIVE UEs, for broadcast reception, HARQ-ACK feedback is not supported.
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