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Introduction
In RAN1#107 e-meeting, very good progress on basic functions for broadcast/multicast for RRC_IDLE/RRC_INACTIVE UEs was achieved and the corresponding agreement can be found in the appendix.
In this contribution, we provide our views on the remaining issues under the umbrella of AI 8.12.3.
Discussion
Remaining issues on basic functions for broadcast/multicast
For signalling of a configured/defined CFR for RRC_IDLE/RRC_INACTIVE UEs, it was heatedly discussed during RAN1#106 e-meeting and three alternatives as below were identified:
· Alt 1: The SIB-1 configured initial BWP for legacy Rel-15/Rel-16 UEs in RRC_CONNECTED state is also applied as initial BWP for Rel-17 MBS capable UEs.
· Alt 2: Rel-17 MBS capable UEs are configured with a new MBS-specific initial BWP that is different to legacy Rel-15/Rel-16 initial BWP.
· Alt 3: Rel-17 MBS UEs use a configured BWP other than initial BWP.
First of all, we don’t see there is any difference between alt 2 and alt 3. A MBS-specific BWP in addition to the current initial DL BWP is not preferred. [1] Alt 1can keep the commonality between Rel-15/Rel-16 UEs and Rel-17 UEs. It is the most straightforward way with least standard impacts. Considering we are at a very late stage, alt 1 should be adopted.

Proposal 1: The SIB-1 configured initial BWP for legacy Rel-15/Rel-16 UEs in RRC_CONNECTED state is applied as initial BWP for Rel-17 MBS capable UEs.

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN1#106 e-meeting, it was agreed that only one CFR can be configured for group-common PDCCH/PDSCH carrying MCCH for broadcast reception with UEs in RRC_IDLE/INACTIVE state. Based on this agreement and the above proposal 4, single CFR for group-common PDCCH/PDSCH carrying MTCH for broadcast reception is sufficient. Furthermore, it was already agreed that the number of CFRs for multicast is no more than one per dedicated unicast BWP in Rel-17 for RRC_CONNECTED UEs. The commonality between RRC_CONNECTED and RRC_IDLE/INACTICE should be pursued. 

Proposal 2: Only one CFR can be configured for group-common PDCCH/PDSCH carrying MTCH for broadcast reception with UEs in RRC_IDLE/INACTIVE state.

Regarding to the CORESET configuration for the PDCCH scheduling MCCH and MTCH, we don’t see the motivation to configure different CORESETs. The configuration of CORESET should satisfy the requirement from MCCH and MTCH scheduling. From UE perspective, it needs to successfully receive MCCH and MTCH. In the other word, the CORESET configured for MCCH is sufficient for MTCH as well, vice versa.  Furthermore, the same CFR can be used for MCCH and MTCH.  Accordingly, we don’t think there is a necessity to configure separate CORESETs for MCCH and MTCH.

Proposal 3: For RRC_IDLE/RRC_INACTIVE UEs, the same CORESET is used for MCCH and MTCH in the same CFR.

HARQ feedback is not an essential enhancement for RRC_IDLE/RRC_INACTIVE UEs especially considering reliability can be further enhanced via slot-level repetition.  Simplicity should be pursuit for supporting the basic functions for broadcast/multicast for RRC_IDLE/RRC_INACTIVE UEs.

Proposal 4: For broadcast reception with UEs in RRC_IDLE/INACTIVE states, do not support HARQ feedback for GC- PDSCH carrying MCCH/MTCH.

In RAN1#107 e-meeting, whether to support gNB-triggered HARQ combination was extensively discussed without consensus.[2] The motivation is to further exploit the benefits from time domain diversity compared to repetition. However, the coverage of broadcast PDSCH and unicast PDSCH has been comprehensively investigated with abundant simulation results during study item of Rel-17 coverage enhancement. The common understanding from the group is that coverage of DL channel is not the bottleneck. Hence the motivation of pursuing coverage enhancement is questionable. Furthermore, gNB-triggered HARQ combination at least have the following shortages which makes the motivation more questionable:
· Slot level repetition with RV circulation is already supported for broadcast transmission. Time domain diversity and combination gain can be harvested from repetition already.
· gNB triggered HARQ combination, i.e. UE has to buffer and combine several TBs even if UE has already successfully decoded the TB, is different from the NACK-based HARQ combination. UE needs to maintain two different mechanisms of HARQ combination, which needs not only software change but also hardware change. From this perspective, UE complexity does increase.
· gNB cannot know whether the TB is successfully decoded by a UE without HARQ-ACK feedback. Correspondingly, the gNB-triggered HARQ combination is rather arbitrary. In the other words, it is unclear what is the merit a gNB triggered a HARQ combination without any feedback from UE side. Especially considering the broadcast PDSCH is received by lots of UEs, the requirements among UE is quite complicated. In the end, the arbitrary decision on HARQ combination purely from gNB may only leads to a large latency without any performance improvement.

Based on the aforementioned analyses, we have the following proposal:

Proposal 5: Slot level repetition for broadcast/multicast is sufficient and gNB triggered HARQ combination is not supported.

For RRC_CONENCTED UE, it is already agreed to support SPS group-common PDSCH for MBS.[3] It is well-known that SPS transmission has the following advantage:
· It is friendly to the traffic types with periodic manner.
· It can significantly reduce the PDCCH transmission, which is beneficial for power saving and spectrum efficiency.
Considering the commonality in terms of traffic type, it is well-known that continuity of traffic between RRC_CONNECTED state and RRC_IDLE/RRC_INACTIVE state should be pursuit. The use case perceived for RRC_CONNECTED UEs should also be typical for RRC_IDLE/RRC_INACTIVE UEs. 

Proposal 6: For broadcast reception with UEs in RRC_IDLE/INACTIVE states, support SPS GC-PDSCH carrying MTCH.

In RAN1#106bis e-meeting, the MTCH scheduling window is defined by the following agreement:
	Agreement:
For RRC_IDLE/RRC_INACTIVE UEs for broadcast reception, at least support that within the MTCH scheduling window, the association between the PDCCH monitoring occasions and SSB is defined as:
· the [x×N+K]th PDCCH monitoring occasion(s) for MTCH in the scheduling window corresponds to the Kth transmitted SSB, where x = 0, 1, ...X-1, K = 1, 2, …N, N is the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1 and X is equal to CEIL(number of PDCCH monitoring occasions in MTCH transmission window/N). 
· For the purpose of associating PDCCH monitoring occasion for MTCH and SSB, the UE assumes that, in the MTCH scheduling window, PDCCH for an MTCH scrambled by G-RNTI is transmitted in at least one PDCCH monitoring occasion corresponding to each transmitted SSB.


The same principle should also be applied to MCCH.
Proposal 7: The association between the PDCCH monitoring occasions and SSB within the MCCH scheduling window is same as that of MTCH scheduling window.

In RAN1#106bis e-meeting, the following agreement was achieved for group scheduling in RRC_CONNECTED state:
	Agreement: 
For GC-PDSCH scheduled with the first DCI format for multicast, RB numbering starts from the lowest RB of the CFR.


Considering CFR is a common frequency range which is realized by all the UEs receiving MBS traffic, it is straightforward to determine the starting RB based on the lowest RB of the CFR, instead of the lowest RB of the CORESET. It is natural to apply the same mechanism to RRC_IDLE/INACTIVE UE.

Proposal 8: For MCCH and MTCH scheduled with the first DCI format, RB numbering starts from the lowest RB of the CFR.
Text proposals related to broadcast/multicast
DCI format 4_0 used for the scheduling of PDSCH for broadcast in DL cell is captured in section 7.3.1.5.1. [3] In order to simplify the DCI alignment procedure, it was agreed that the bit length of FDRA information bit field is determined by the size of CORESET#0 or initial DL BWP.  However, the text highlighted with yellow is a confusing as DCI format 4_0 is not captured in clause 7.3.1.0 and there are several mechanisms to determine.  It is unclear on the determination of  without detail description. 
	[bookmark: _Toc90994149]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  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.


In order to make the specification clear and avoid potential confusion, we propose the following text proposal#1:
	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  equals to  as given by clause 7.3.1.0
-    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.
-	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.
	



Proposal 9: Adopt the text proposal#1 as shown above.
Conclusion 
In this contribution, we discuss the remaining issues related to basic functions for broadcast/multicast for RRC_IDLE/RRC_INACTIVE UEs. Based on the analyses provided in section 2, we have the following proposals:

Proposal 1: The SIB-1 configured initial BWP for legacy Rel-15/Rel-16 UEs in RRC_CONNECTED state is applied as initial BWP for Rel-17 MBS capable UEs.
Proposal 2: Only one CFR can be configured for group-common PDCCH/PDSCH carrying MTCH for broadcast reception with UEs in RRC_IDLE/INACTIVE state.
Proposal 3: For RRC_IDLE/RRC_INACTIVE UEs, the same CORESET is used for MCCH and MTCH in the same CFR.
Proposal 4: For broadcast reception with UEs in RRC_IDLE/INACTIVE states, do not support HARQ feedback for GC- PDSCH carrying MCCH/MTCH.
Proposal 5: Slot level repetition for broadcast/multicast is sufficient and gNB triggered HARQ combination is not supported.
Proposal 6: For broadcast reception with UEs in RRC_IDLE/INACTIVE states, support SPS GC-PDSCH carrying MTCH.
Proposal 7: The association between the PDCCH monitoring occasions and SSB within the MCCH scheduling window is same as that of MTCH scheduling window.
Proposal 8: For MCCH and MTCH scheduled with the first DCI format, RB numbering starts from the lowest RB of the CFR.
Proposal 9: Adopt the text proposal#1 in section 2.
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Appendix
[bookmark: _GoBack]Agreements achieved in RAN1#107 e-meeting:

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

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
Adding the following PDSCH TDRA table determination rule for broadcast to Table 5.1.2.1.1-1 of TS38.214.
	RNTI
	PDCCH search space
	SS/PBCH block and CORESET multiplexing pattern
	pdsch-ConfigCommon includes pdsch-TimeDomainAllocationList
	pdsch-Config includes pdsch-TimeDomainAllocationList
	pdsch-Config-broadcast includes pdsch-TimeDomainAllocationList
	PDSCH time domain resource allocation to apply

	MCCH_RNTI, G_RNTI for broadcast
	Type-x Common for broadcast
	1
	No
	-
	-
	Default A

	
	
	2
	No
	-
	-
	Default B

	
	
	3
	No
	-
	-
	Default C

	
	
	
	
	
	
	

	
	
	1,2,3
	Yes
	-
	No
	pdsch-TimeDomainAllocationList provided in pdsch-ConfigCommon

	
	
	1,2,3
	No/Yes
	-
	Yes
	pdsch-TimeDomainAllocationList provided in pdsch-Config-broadcast



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
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