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1 Introduction
[bookmark: OLE_LINK70][bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: _Ref40865202]The work item “NR Multicast and Broadcast Services” [1] was agreed in RAN#88-e to provide MBS in a cell. During the email discussion after the last RAN2 meeting, the CR for TS38.331 was approved for NR MBS with some open questions left for discussion. In the contribution, the following content is discussed and then some proposals are suggested.
(1) MCCH specific SIB
(2) Information on MCCH
(3) Area specific configuration of an MBS session
(4) Multicast activation notification

2 MCCH specific SIB
The MCCH specific SIB denoted by SIB x is used to carry the MCCH configuration information. At present the following information is carried on SIB x.
-- ASN1START
-- TAG-SIBX-START

SIBx-r17 ::=	SEQUENCE {
mcch-Config-r17			MCCH-Config-r17,
lateNonCriticalExtension            OCTET STRING            OPTIONAL,
...
}

MCCH-Config-r17 ::= SEQUENCE {
mcch-RepetitionPeriodAndOffset-r17      MCCH-RepetitionPeriodAndOffset-r17,
    mcch—WindowStartSlot-r17       INTEGER (0..79),
    mcch—WindowDuration-r17        ENUMERATED {sl2, sl4, sl8, sl10, sl20, sl40,sl80, sl160}     OPTIONAL,	-- NEED S
    mcch-ModificationPeriod-r17          ENUMERATED {rf2, rf4, rf8, rf16, rf32, rf64, rf128, rf256,
                                        rf512, rf1024, r2048, rf4096, rf8192, rf16384, rf32768, rf65536}
}

MCCH-RepetitionPeriodAndOffset-r17 ::=	CHOICE {
    rf1-r17                                INTEGER(0),
    rf2-r17                                INTEGER(0..1),
    rf4-r17                                INTEGER(0..3),
    rf8-r17                                INTEGER(0..7),
    rf16-r17                               INTEGER(0..15),
    rf32-r17                               INTEGER(0..31),
    rf64-r17                               INTEGER(0..63),
    rf128-r17                              INTEGER(0..127),
    rf256-r17                              INTEGER(0..255)
}

-- TAG-SIBX-STOP
-- ASN1STOP

In addition to the above information, the following information should be carried on SIB x.
· Configuration information of the CFR for MCCH
· CORESETs/CSSs for MCCH monitoring
The CFR for MCCH can be selected among the following options.
Option 1: The CFR for MCCH is CORESET 0 if CORESET 0 is configured. Otherwise the CFR for MCCH is the initial DL BWP.
Option 2: The CFR for MCCH is the initial DL BWP.
Option 3: The CFR for MCCH can be larger than the initial DL BWP and contains the initial DL BWP.
If option 1/2 is selected, there’s no need to configure the CFR for MCCH. If option 3 is selected, the configuration information of the CFR for MCCH shall be provided on SIB x, where the configuration information of the CFR for MCCH includes the start CRB index and the number of the consecutive CRBs for MCCH.
In order for RRC_IDLE/RRC_INACTIVE UEs to receive MCCH without the BWP switching, it’s better to make the CFR for MCCH just the initial DL BWP.
In order to make UE acquire MCCH as quickly and reliably as possible, the slot level repetition should be supported for MCCH.
In order to support the integrity protection for MCCH, a PDCP entity needs to be configured for MCCH. The PDCP entity can be pre-configured or configured with SIB x. The content of MCCH may be segmented into several parts. Therefore a RLC entity using UM mode needs to be pre-configured or configured with SIB x. 
Based on the above discussion, the following proposals are suggested.
Proposal 1: Support the slot level repetition for MCCH.
Proposal 2: SIB x carries the following information.
· Configuration information of the CFR for MCCH if needed (option 3 is selected)
· CORESETs/CSSs for MCCH monitoring
· Slot level repetition times for MCCH if not equal to 1
· PDCP configuration information if needed
· RLC configuration information if needed


3 Information on MCCH
At present, MCCH carries the following information.
-- ASN1START
-- TAG-MBSBROADCASTCONFIGURATION-START

MBSBroadcastConfiguration-r17 ::=		SEQUENCE {
    criticalExtensions                  CHOICE {
        mbsBroadcastConfiguration-r17                   MBSBroadcastConfiguration-r17-IEs,
        criticalExtensionsFuture            SEQUENCE {}
	}
}

MBSBroadcastConfiguration-r17-IEs ::=		SEQUENCE {
    mbs-SessionInfoList-r17            MBS-SessionInfoList-r17,
mbs-NeighbourCellList-r17          MBS-NeighbourCellList-r17				OPTIONAL,   -- Need S
	drx-ConfigPTM-List-r17             SEQUENCE (SIZE (1..maxNrofDRX-ConfigPTM-r17)) OF DRX-ConfigPTM-r17			OPTIONAL,
	lateNonCriticalExtension           OCTET STRING            OPTIONAL,
    nonCriticalExtension               SEQUENCE {}            OPTIONAL
}

-- TAG-MBSBROADCASTCONFIGURATION-STOP
-- ASN1STOP

In addition to the above information, MCCH needs to carry the following information:
· CFR for MTCH
· Start CCB index and bandwidth
· CORESETs/CSSs for MTCH monitoring on the CFR for MTCH
· sub-CFR if needed
· CORESETS/CSSs for MTCH monitoring per sub-CFR if needed
· sub-CFR per MBS session if needed

Based on the agreement in the past RAN2 meetings, the CFR for MTCH can be CORESET 0 if CORESET 0 is configured. Otherwise, the CFR for MTCH is the initial DL BWP. Whether or not to support the CFR for MTCH is larger than the initial DL BWP has not decided yet. If the CFR for MTCH can be larger than the initial DL BWP, the configuration information of the CFR for MTCH should be carried on MCCH. If the CFR for MTCH is too big, it can be divided into several sub-CFR with each sub-CFR containing the initial DL BWP. If some kind of MBS sessions is scheduled within one sub-CFR, the sub-CFR is indicated as the CFR per MBS session of this kind. For example, MBS sessions of voice type is semi-persistently scheduled within one sub-CFR, therefore the sub-CFR is indicated as the CFR per MBS session of voice type. The application of sub-CFRs can save the power in the UE which just needs to receive an MBS session scheduled within one sub-CFR.
In order to make UE monitor the MBS session scheduling information, the CORESETs/CSSs for MTCH monitoring on the CFR for MTCH should be configured. Because MTCH and MCCH can have different CFRs, therefore they may have different CORESETs/CSSs. If MTCH has a same CORESET/CSS as MCCH, there’s no need to configure the same CORESET/CSS again on MCCH. The same CORESET/CSS on SIB x (MCCH specific SIB) can be re-used for MTCH. If MTCH has several different CORESETs/CSSs, these CORESETs/CSSs should be configured on MCCH. If sub-CFRs are configured, the CORESETs/CSSs per sub-CFR should be configured on MCCH. If an MBS session is scheduled within a sub-CFR, the sub-CFR for the MBS session should be indicated on MCCH.
Based on the above discussion, the following proposals are suggested.
Proposal 3: MCCH should carry the following information:
· CFR for MTCH
· Start CCB index and bandwidth
· CORESETs/CSSs for MTCH monitoring on the CFR for MTCH
· sub-CFR if needed
· CORESETS/CSSs for MTCH monitoring per sub-CFR if needed
· sub-CFR per MBS session if needed

4 Area specific Configuration of an MBS session
Before MBS can be provided within a predefined area covered by the intra-frequency network, the MBS related network planning will be done according to the following steps:
Step 1: A CFR for MTCH is configured according to the bandwidth requirement for the MBS sessions with broadcast mode. The CFR is applied to each cell within the area.
Step 2: The CORESETs/CSSs for MTCH monitoring are configured for the CFR. The same CORESETs/CSSs for MTCH monitoring are applied to the CFR in each cell within the area.
Step 3: The L2 configuration is set for the CFR with the same L2 configuration applied to the CFR in each cell within the area:
· The L2 configuration consists of a group or several groups of predefined PDCP/RLC configuration for NR MBS and a group or several groups of PDCP/RLC configuration for NR MBS
Step 4: The L1 configuration is set for the CFR with the same L1 configuration applied to the CFR in each cell within the area. The L1 configuration includes:
· One group or several groups of GC-PDCCH/GC-PDSCH configuration for dynamically scheduled MTCH
· One group or several groups of GC-PDCCH/GC-PDSCH configuration for SPS MTCH
· One group or several groups of DRX mode: each group of DRX mode gives the parameters for a DRX mode to be applied
After the MBS related network planning, for an MBS session, the PTM bearer is configured to carry the MBS session with broadcast mode. The PTM bearer of the MBS session has the following configuration information, where the following information is applied in each cell which needs to broadcast the MBS session.
· TMGI, MBS Session ID if needed, G-RNTI/G-CS-RNTI
· sub-CFR for the MBS session if the MBS session is scheduled within the sub-CFR
· L2 configuration information 
· A group of PDCP/RLC configuration among the L2 configuration for the CFR
· L1 configuration information
· A group of GC-PDCCH/GC-PDSCH configuration among the GC-PDCCH/GC-PDSCH configuration for the CFR
· A group of DRX mode among the DRX modes for the CFR
· An indicator or a cell list where the indicator is used to show the PTM bearer is area specific within the predefined area and the cell list is used to indicate that the PTM bearer is area specific within the area indicated by the cell list.
For an MBS session, if the PTM bearer of the MBS session is area specific, UE can use the configuration information of the PTM bearer of the MBS session acquired in the source cell to receive the MBS session in the target cell if these two cells are within the same area. Therefore, the area specific PTM bearer can benefit the service continuity during the UE mobility within the area.
Based on the discussion above, the following proposals are suggested.
[bookmark: OLE_LINK3]Proposal 4: The PTM bearer of an MBS session can be area specific, which means the PTM bearer of the MBS session has the same configuration information in each cell within the area.
Proposal 5: For an MBS session, if the PTM bearer of the MBS session is area specific, an indicator or a cell list indicating the associated area is carried on MCCH for the MBS session.

5 Multicast activation notification
According to the agreement that the multicast activation notification for a deactivated multicast session is sent on PCCH in the related POs for the UEs joining the multicast session, there exists the scenario that many UEs joining the multicast session are associated with a same PO. Such scenario leads to PRACH capacity issue if a multicast activation notification is detected by these UEs in the same PO. 
In order to solve PRACH capacity issue, more PRACH resource needs to be configured for the multicast session. For example, the number of the available PRACH occasions denoted by Duration can be introduced as a part of the configuration information of the multicast session. After detecting a multicast activation notification, UE can randomly select a value within the range [1, Duration] with 1 corresponding to the first/earliest available PRACH occasion and 1<n<=Duration corresponding to n-th available PRACH occasion. Then UE triggers the PRACH procedure at the PRACH occasion indicated by the selected value. If Duration is NOT configured, UE triggers the PRACH procedure as usual.
Based on the discussion above, the following proposal is suggested.
[bookmark: OLE_LINK34][bookmark: OLE_LINK35]Proposal 6: For a multicast session, the parameter Duration can be configured as a part of the configuration information of the multicast session, where Duration represents the number of the available PRACH occasions. If not configured, the existing PRACH procedure is used instead.
Before a UE triggers the PRACH procedure for the detected multicast activation notification for a multicast session, the UE needs to determine the Access Category and the establishment cause/resume cause for the multicast session. Because MBS sessions have the same service types as unicast sessions, therefore MBS sessions can reuse the existing Access Categories and the existing establishment causes/resume causes.
Based on the above discussion, the following proposals are suggested.
Proposal 7: MBS sessions reuse the existing Access Categories.
Proposal 8: MBS sessions reuse the existing establishment causes/resume causes.





6 Conclusion

Based on the discussion in the above sections, the following proposals are suggested.
Proposal 1: Support the slot level repetition for MCCH.
Proposal 2: SIB x carries the following information.
· Configuration information of the CFR for MCCH if needed (option 3 is selected)
· CORESETs/CSSs for MCCH monitoring
· Slot level repetition times for MCCH if not equal to 1
· PDCP configuration information if needed
· RLC configuration information if needed
Proposal 3: MCCH should carry the following information:
· CFR for MTCH
· Start CCB index and bandwidth
· CORESETs/CSSs for MTCH monitoring on the CFR for MTCH
· sub-CFR if needed
· CORESETS/CSSs for MTCH monitoring per sub-CFR if needed
· sub-CFR per MBS session if needed
Proposal 4: The PTM bearer of an MBS session can be area specific, which means the PTM bearer of the MBS session has the same configuration information in each cell within the area.
Proposal 5: For an MBS session, if the PTM bearer of the MBS session is area specific, an indicator or a cell list indicating the associated area is carried on MCCH for the MBS session.
Proposal 6: For a multicast session, the parameter Duration can be configured as a part of the configuration information of the multicast session, where Duration represents the number of the available PRACH occasions. If not configured, the existing PRACH procedure is used instead.
Proposal 7: MBS sessions reuse the existing Access Categories.
Proposal 8: MBS sessions reuse the existing establishment causes/resume causes.
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