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1	Introduction
In RAN3#113e, the following agreements were made [1]:
-	Encoding of the L1/L2 related configuration part of the MCCH configuration related SIB follows the current work split between CU and DU, further F1 signalling details are FFS.
This contribution discusses the F1 signalling details related with MCCH.
2	Discussion
Similar with LTE SC-PTM, NR MBS introduces two new logical channels for broadcasting data and control information, the multicast control channel (MCCH) and the multicast traffic transport channel (MTCH) for broadcast service. The MCCH carries contents about the configuration about broadcast sessions such as G-RNTI, MBS session ID as well as scheduling information for MTCH (e.g. scheduling period, scheduling window and start offset). The MCCH contents is transmitted periodically using a configurable repetition period. 
The MCCH configuration is provided by system information, which contains MCCH modification period, MCCH repetition period and MCCH subframe/slot offset.
Change of MCCH contents only occurs at specific radio frames, i.e. the concept of a modification period is used. Within a modification period, the same MCCH information may be transmitted a number of times, as defined by its scheduling (which is based on a repetition period). When the network changes (some of) the MCCH information, it notifies the UEs about the change during a first modification period. In the next modification period, the network transmits the updated MCCH contents.


Figure 1. MCCH Change and Change Notification
The MCCH configuration includes MCCH modification period, MCCH repetition period and MCCH subframe/slot offset and also configurations about the MCCH modification related notification. The MCCH configuration is provided in the SIBx in the RRC running CR [2]:

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}
}

Since the parameters in MCCH configuration are tightly related with scheduling information, the SIBx should be encoded by gNB-DU. 
The SIBx containing MCCH Configuration is encoded by gNB-DU.
There is another SIBx1 containing the mapping between frequency and MBS services, that is mainly used for service continuity of broadcast session. The SIBx1 is defined as:

SIBx1-r17 ::=  SEQUENCE {
    mbs-SAI-IntraFreq-r17                    MBS-SAI-List-r17                OPTIONAL,  -- Need R
    mbs-SAI-InterFreqList-r17                MBS-SAI-InterFreqList-r17       OPTIONAL,  -- Need R
    lateNonCriticalExtension                 OCTET STRING            OPTIONAL,
    ...
}

These information are related with the mapping between frequency and service area. It is straight forward to encode it in gNB-CU and the gNB-CU includes it in the gNB-CU System Information IE. Since the value of SIB-type is reserved as (2..32), there could be no standard effort to support the new SIB delivery over F1.
The SIBx1 containing the mapping between frequency and MBS services is encoded by gNB-CU.
The MCCH contents is encoded as a RRC message MBSBroadcastConfiguration message:

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
}

MBS-SessionInfo-r17 ::=				SEQUENCE    {
    mbs-SessionId-r17                 	 TMGI-r17,
    g-RNTI-r17                        	 RNTI-Value,
    mrb-ListBroadcast-r17             	 MRB-ListBroadcast-r17		OPTIONAL,
    mtch-SchedulingInfo-r17           	DRX-ConfigPTM-Index-r17     OPTIONAL,	-- NEED S
    mtch-NeighbourCell-r17               BIT STRING (SIZE(maxNeighCell-MBS-r17))	OPTIONAL
}

MRB-ListBroadcast-r17 ::=             SEQUENCE (SIZE (1..maxNrofMRB-Broadcast-r17)) OF MRB-InfoBroadcast-r17

MRB-InfoBroadcast-r17 ::=                        SEQUENCE { 
    pdcp-Config-r17                             MRB-PDCP-ConfigBroadcast-r17,
    rlc-Config-r17                              MRB-RLC-ConfigBroadcast-r17,
    ...
}


The following information related with lower layers’ configuration are generated by gNB-DU:
-	G-RNTI;
-	MRB-RLC-ConfigBroadcast;
-	DRX-ConfigPTM;
While the following information related with higher layers’ configuration are generated by gNB-CU:
· MBS-NeighbourCellList
· MRB-PDCP-ConfigBroadcast
· mtch-NeighbourCell
Following the previous principle, the RRC message MBSBroadcastConfiguration should be encoded in gNB-CU. The gNB-DU sends the lower layers’ configuration in a RRC Container in the Broadcast MRB Setup Response message to the gNB-CU. And then gNB-CU encodes the RRC message MBSBroadcastConfiguration. The gNB-CU delivers the RRC message to gNB-DU as a RRC container. However, the existing DL RRC Message Transfer procedure used for transfer RRC message is carried on UE associated signalling, which is not applicable for transfer of MCCH contents. A new procedure such as MCCH RRC Message Transfer procedure should be introduced for delivery of RRC container of MCCH contents from gNB-CU to gNB-DU. For example, upon receiving the MCCH RRC MESSAGE TRANSFER message, the gNB-DU performs MCCH Change notification and MCCH update procedure correspondingly. 
The detailed message is provided as below:
[bookmark: _Toc20955889][bookmark: _Toc29893001][bookmark: _Toc36556938][bookmark: _Toc45832370][bookmark: _Toc51763623][bookmark: _Toc52131961]9.2.3.X	MCCH RRC MESSAGE TRANSFER
This message is sent by the gNB-CU to transfer the layer 3 message regarding MCCH to the gNB-DU over the F1 interface.
Direction: gNB-CU gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	RRC-Container
	M
	
	9.3.1.6
	Includes the DL-MCCH-Message as defined in subclause 6.2 of TS 38.331 [8].
	YES
	reject



gNB-DU sends the lower layers’ configuration of a broadcast MRB in a RRC Container in the Broadcast MRB Setup Response message to gNB-CU.
A new procedure such as MCCH RRC Message Transfer procedure is introduced for delivery of RRC MBSBroadcastConfiguration message from gNB-CU to gNB-DU.
 3	Conclusion
This contribution discusses the detailed F1 signalling for MCCH. And we propose:
1. The SIBx containing MCCH Configuration is encoded by gNB-DU.
1. The SIBx1 containing the mapping between frequency and MBS services is encoded by gNB-CU.
1. gNB-DU sends the lower layers’ configuration of a broadcast MRB in a RRC Container in the Broadcast MRB Setup Response message to gNB-CU.
1. A new procedure such as MCCH RRC Message Transfer procedure is introduced for delivery of RRC MBSBroadcastConfiguration message from gNB-CU to gNB-DU.
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