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According to the discussion on the delivery solutions of the MBS in the RAN2#112e meeting, RAN2 made the following agreements:
	For Rel-17, R2 specifies two modes: 
· 1: One delivery mode for high QoS (reliability, latency) requirement, to be available in CONNECTED (possibly the UE can switch to other states when there is no data reception TBD)
· 2: One delivery mode for “low” QoS requirement, where the UE can also receive data in INACTIVE/IDLE (details TBD).
· R2 assumes (for R17) that delivery mode 1 is used only for multicast sessions. 
· R2 assumes that delivery mode 2 is used for broadcast sessions. 
· The applicability of delivery mode 2 to multicast sessions is FFS.


According to the email discussion [2] for the delivery mode 2 of the MBS, most companies consider that a separate control channel (besides the MBS SIB) is needed for the transmission of the MBS control information (including the scheduling configuration for each MBS service), and a change notification is also needed to indicate the configuration change provided in the MBS control channel. In this contribution, we provide our understandings on the provisioning of the MBS control channel and the change notification for the MBS control channel in case of the beam sweeping.
Discussion
Beam association for MCCH and MCCH change notification
According to the discussion in the RAN1#103e meeting, RAN1 agreed to support the beam sweeping for the group-common PDCCH/PDSCH, as the following agreements quoted below.
	Agreements:
· For RRC_IDLE/RRC_INACTIVE Ues, beam sweeping is supported for group-common PDCCH/PDSCH.
· FFS: Details for support of beam sweeping for group-common PDCCH/PDSCH.


However the above RAN1 discussion is only related to the scheduling of the MBS data channel, as RAN2 has not discussed whether to support the MCCH or not when RAN1 made the above agreements.
Observation: The MBS is supported in the scenario with beam sweeping.



Figure 1: Example of SC-MCCH and SC-MCCH change notification in LTE
According to the 36.331 [3], the SC-MCCH configuration including the following parameters:
· sc-mcch-RepetitionPeriod: The transmission interval of the SC-MCCH information.
· sc-mcch-Offset: the radio frame in which SC-MCCH is scheduled.
· sc-mcch-FirstSubframe: The first subframe in which SC-MCCH is scheduled.
· sc-mcch-duration: The duration of the SC-MCCH PDCCH starting from the sc-mcch-FirstSubframe.
· sc-mcch-ModificationPeriod: The content of the SC-MCCH information only changes between modification period.
The SC-MCCH change notification is sent via “the first subframe which can be used for SC-MCCH transmission in a repetition period”, as the subframe-1 highlighted in blue in Figure 1. The example of Figure 1 includes 4 MCCH monitoring occasions of subframe-1/2/3/4.


Figure 2: Example of MCCH and MCCH change notification in NR
In order to support beam sweeping for the MCCH and the MCCH change notification, a set of repetition PDCCHs can be configured for each monitoring occasion of the MCCH and the MCCH change notification, and each PDCCH of the set can be associated to a SSB. Then the UE only needs to acquire one PDCCH of the MCCH or the MCCH change notification. Here we consider that the detailed configurations of the MCCH and the MCCH change notification supporting beam sweeping can be discussed further in RAN1, and RAN2 can firstly decide that the MCCH change notification is in the first monitoring occasion of the MCCH as in LTE. As Figure 1 illustrated above, each repetition period of MCCH includes 2 MCCH monitoring occasions, and the first MCCH monitoring occasion includes a set of 4 repetition PDCCH(s) in which each PDCCH is associated with an SSB.
Proposal 1: The MCCH change notification is sent in the first MCCH monitoring occasion of each MCCH repetition period, as LTE. 
Proposal 2: The PDCCH monitoring occasion of the MCCH and the MCCH change notification is associated with the SSB.
In order to facilitate the design of the MCCH and the MCCH change notification, we consider that RAN2 should probably send an LS to RAN1 on the RAN2 agreements made for the MCCH and the MCCH change notification.
Proposal 3: RAN2 is kindly request to send an LS to RAN1 regarding the agreements on the MCCH and the MCCH change notification.

Conclusions
According to the analysis given above, we have the following Observations and Proposals for the MCCH and the MCCH change notification:
Observation: The MBS is supported in the scenario with beam sweeping.
Proposal 1: The MCCH change notification is sent in the first MCCH monitoring occasion of each MCCH repetition period, as LTE. 
Proposal 2: The PDCCH monitoring occasion of the MCCH and the MCCH change notification is associated with the SSB.
Proposal 3: RAN2 is kindly request to send an LS to RAN1 regarding the agreements on the MCCH and the MCCH change notification.
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