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Introduction
In RAN1#109 e-meeting, very good progress on NR Multicast and Broadcast Service was achieved. Most agreements have been captured in specification accurately, which can be found in the appendix. In this contribution, we provide text proposals to address the missed agreement and correct the un-alignment between RAN1 and RAN2.
Discussion
Text proposal#1: Clarification on Type0B-PDCCH CSS

In current TS38.213, i.e. v17.2.0, Type0B-PDCCH CSS is defined as below:
	-	a Type0B-PDCCH CSS set configured by searchSpaceMCCH and searchSpaceMCCH for a DCI format with CRC scrambled by a MCCH-RNTI or a G-RNTI, on the primary cell of the MCG



G-RNTI can be used for scrambling CRC associated with DCI format 4_0, DCI format 4_1 and DCI format 4_2.  The current wording implies that not only DCI format 4_0 but also DCI format 4_1 and DCI format 4_2 can be transmitted in a Type0B-PDCCH CSS set. We believe it is not aligned with the common understanding that a Type0B-PDCCH CSS set is used for transmission of DCI format scheduling broadcast PDSCH. Hence we propose to clarify the G-RNTI is associated with MTCH. Additionally, Type0B-PDCCH CSS set can also be configured by searchSpaceMTCH.
Proposal 1: Adopt text proposal#1 to correct the available DCI formats and the configuration for Type0B-PDCCH CSS set.
	TS38.213
-----omitted text---
-	a Type0B-PDCCH CSS set configured by searchSpaceMCCH and searchSpaceMCCH searchSpaceMTCH for a DCI format with CRC scrambled by a MCCH-RNTI or a G-RNTI for MTCH, on the primary cell of the MCG
-----omitted text---



Text proposal#2: Correction on FDRA determination
In RAN1#106bis, the following agreement on how to determine FDRA of DCI format 4_1 was achieved. The basic idea is to determine the bit length of FDRA field according to CORESET#0 or initial DL bandwidth part. 
	Agreement:
For FDRA determination of the first DCI format for GC-PDCCH, Option 2 is supported.
· 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.
· 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, 


However, we don’t think the spirit of above agreement is correctly reflected in current specification. The confusion comes from the description ‘ equals to  as given by clause 7.3.1.0’ as there are different definition of  in clause 7.3.1.0.  Hence we have the following proposal to resolve the confusion on FDRA determination of DCI format 4_1.
Proposal 2: Adopt text proposal#2 to correct the determination of FDRA for DCI format 4_1.
	TS38.212
-----omitted text---
[bookmark: _Toc106037548]7.3.1.5.2	Format 4_1
DCI format 4_1 is used for the scheduling of PDSCH for multicast in DL cell. 
[bookmark: OLE_LINK33]The following information is transmitted by means of the DCI format 4_1 with CRC scrambled by G-RNTI configured by G-RNTI-Config or G-CS-RNTI:
-	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 CORESTE 0 is not configured for the cell.
-----omitted text---



Text proposal#3: Correction on multiplexing between MCCH/MTCH PDSCH and RAR PDSCH
In RAN1#109 e-meeting, the following agreements were achieved:
	Agreement
For RRC_IDLE/INACTIVE UEs, a UE is not required to support reception of FDMed MCCH/MTCH PDSCH and RAR PDSCH in PCell.

Agreement
For RRC_CONNECTED UEs, a UE is not required to support reception of FDMed MCCH/MTCH/multicast PDSCH and RAR PDSCH in PCell.


In the current specification, only the second agreement was captured. In order to address the first agreement, we propose the following proposal:
Proposal 3: Adopt text proposal#3 to correct the FDM between MCCH/MTCH PDSCH and RAR PDSCH for RRC_IDLE/INACTIVE UEs.
	[bookmark: _Toc106629505]TS38.213
18	 Multicast Broadcast Services
-------omitted text-------

A UE is not required to simultaneously receive PDSCHs for MCCH or MTCH on two serving cells. A UE is not required to simultaneously receive on a serving cell
-	PDSCHs for MCCH and MTCH, or 
-	more than one MTCH PDSCHs, or 
-	PDSCH for MTCH and PBCH, or 
-	PDSCH for MCCH or MTCH and PDSCH scheduled by a DCI format 1_0 with CRC scrambled by SI-RNTI or by P-RNTI
-	PDSCH for MCCH or MTCH and PDSCH scheduled by a DCI format 1_0 with CRC scrambled by RA-RNTI 
A UE in the RRC_CONNECTED state is not required to simultaneously receive on a serving cell
-	PDSCHs for MCCH or MTCH and multicast PDSCH, or 
-	more than one multicast PDSCHs, or 
-	multicast PDSCH and PBCH, or 
-	PDSCH for MCCH or MTCH or multicast PDSCH and PDSCH scheduled by a DCI format 1_0 with CRC scrambled by RA-RNTI
-------omitted text-------



Text proposal#4: Correction on configuration related to HARQ feedback

In RAN1#106 e-meeting and RAN1#107 e-meeting, it was agreed that the HARQ reporting mode is configured per G-RNTI and G-CS-RNTI. The relevant agreements are shown below.
	Agreement:-RAN1#106
For UE supporting both ACK/NACK based and NACK-only based feedback for multicast, for the same G-RNTI, support the following
· UE can be configured with either ACK/NACK based or NACK-only feedback for a single G-RNTI.
· Note: Case1-1: if configured with ACK/NACK based feedback, UE can be optionally configured a separate PUCCH-Config/PUCCH-ConfigurationList for multicast. Otherwise, PUCCH-Config/PUCCH-ConfigurationList for unicast applies (This has been agreed.)
· Case 1-2: if configured with NACK-only based feedback, when separate PUCCH-Config/PUCCH-ConfigurationList for NACK-only is not configured, PUCCH-Config/PUCCH-ConfigurationList for unicast applies. 

Agreement: -RAN1#107
HARQ-ACK feedback option is configured per G-CS-RNTI. 



The above mechanism has been captured in TS38.213, which is excerpted in the following table. The spirit of RAN1 agreements has been precisely addressed. However, there are some misalignment between RAN1 and RAN2. 

	A UE can be configured by harq-Feedback-Option-Multicast for a G-RNTI, or by sps-HARQ-Feedback-Option-Multicast for a G-CS-RNTI, to provide HARQ-ACK information for a transport block reception associated with the G-RNTI or with the G-CS-RNTI, respectively, according to the first HARQ-ACK reporting mode or according to the second HARQ-ACK reporting mode. The UE determines a priority for a PUCCH transmission with multicast HARQ-ACK information according to any HARQ-ACK reporting mode as described in clause 9 for a PUCCH transmission with unicast HARQ-ACK information.



The misalignment comes from RAN2 designs a traffic agnostic IE for configuring HARQ-ACK reporting mode. To be specific, there is no IE named ‘sps-HARQ-Feedback-Option-Multicast’ in TS38.331. The IE used for configuring reporting mode is shown in the following table for easy tracking. It can be seen that harq-FeedbackOptionMulticast is used for configuring the reporting mode associated with a RNTI value, which can be either a G-RNTI or G-CS-RNTI.

	MBS-RNTI-SpecificConfig-r17 ::=        SEQUENCE {
    mbs-RNTI-SpecificConfigId-r17          MBS-RNTI-SpecificConfigId-r17,
    groupCommon-RNTI-r17                   CHOICE {
        g-RNTI                                 RNTI-Value,
        g-CS-RNTI                              RNTI-Value
    },
    drx-ConfigPTM-r17                      SetupRelease { DRX-ConfigPTM-r17 }                          OPTIONAL,   -- Need M
    harq-FeedbackEnablerMulticast-r17      ENUMERATED {dci-enabler, enabled}                           OPTIONAL,   -- Need S
    harq-FeedbackOptionMulticast-r17       ENUMERATED {ack-nack, nack-only}                            OPTIONAL,   -- Cond HARQFeedback
    pdsch-AggregationFactorMulticast-r17   ENUMERATED {n2, n4, n8}                                     OPTIONAL    -- Cond G-RNTI
}



In order to align with RAN2 specification, we have the following proposal:
Proposal 4: Adopt text proposal#4 to correct the configuration of HARQ-ACK reporting mode in TS38.213.
	TS38.213
18	 Multicast Broadcast Services
-------omitted text-----
A UE can be configured by harq-Feedback-Option-Multicast for a G-RNTI, or by sps-HARQ-Feedback-Option-Multicast for a G-CS-RNTI, to provide HARQ-ACK information for a transport block reception associated with the G-RNTI or with the G-CS-RNTI, respectively, according to the first HARQ-ACK reporting mode or according to the second HARQ-ACK reporting mode. The UE determines a priority for a PUCCH transmission with multicast HARQ-ACK information according to any HARQ-ACK reporting mode as described in clause 9 for a PUCCH transmission with unicast HARQ-ACK information.
-------omitted text-----



RAN2 define a new IE named ‘MulticastConfig-r17’ to configure codebook type for multicast, which is shown as below.
	MulticastConfig-r17 ::=                 SEQUENCE {
    pdsch-HARQ-ACK-CodebookListMulticast-r17    SetupRelease { PDSCH-HARQ-ACK-CodebookList-r16}         OPTIONAL,   -- Need M
    type1-Codebook-GenerationMode-r17           ENUMERATED { mode1, mode2}                              OPTIONAL    -- Need M
}


Therefore, the descriptions captured in clause 18 of TS38.213 needs to be updated accordingly. Hence we have the following proposal.

Proposal 5: Adopt text proposal#5 to correct the configuration of HARQ-ACK codebook type in TS38.213.
	TS38.213
18	 Multicast Broadcast Services
-------omitted text-------
If a UE is provided pdsch-HARQ-ACK-Codebook-Multicast = semi-static for multicast HARQ-ACK codebook, the UE generates a Type-1 HARQ-ACK codebook as described in clauses 9.1.2, 9.1.2.1, and 9.1.2.2.
If a UE is provided pdsch-HARQ-ACK-Codebook-Multicast = dynamic for multicast HARQ-ACK codebook, the UE generates a Type-2 HARQ-ACK codebook as described in clause 9.1.3.1.
If, for unicast and multicast HARQ-ACK information of same priority value, a UE
-	is provided 
-	either pdsch-HARQ-ACK-Codebook = dynamic or pdsch-HARQ-ACK-Codebook-r16 for unicast HARQ-ACK codebook and pdsch-HARQ-ACK-Codebook-Multicast = semi-static for multicast HARQ-ACK codebook, 
-	or pdsch-HARQ-ACK-Codebook = semi-static for unicast HARQ-ACK codebook and pdsch-HARQ-ACK-Codebook-Multicast = dynamic for multicast HARQ-ACK codebook, and
-	would multiplex the unicast and multicast HARQ-ACK information in a same PUCCH or PUSCH 
-------omitted text-------




Reference
[bookmark: _GoBack]In section 2, we provide several text proposal to complete or correct MBS functionality in physical specification. Accordingly, we have the following proposals:
Proposal 1: Adopt text proposal#1 to correct the available DCI formats and the configuration for Type0B-PDCCH CSS set.
Proposal 2: Adopt text proposal#2 to correct the determination of FDRA for DCI format 4_1.
Proposal 3: Adopt text proposal#3 to correct the FDM between MCCH/MTCH PDSCH and RAR PDSCH for RRC_IDLE/INACTIVE UEs.
Proposal 4: Adopt text proposal#4 to correct the configuration of HARQ-ACK reporting mode in TS38.213.
Proposal 5: Adopt text proposal#5 to correct the configuration of HARQ-ACK codebook type in TS38.213.
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