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Introduction
The NR_MBS Work Item has as a main goal to enable “general MBS services over 5GS” for a number of use cases, including: public safety and mission critical, transparent IPv4/IPv6 multicast delivery, IPTV, software delivery over wireless, group communications and IoT applications. Each of these use cases would benefit from a mechanism of broadcast/multicast communication over the RAN. 
One of the objectives listed in the  NR MBS WID [1] includes:
· Specify required changes to enable the reception of Point to Multipoint transmissions by UEs in RRC_IDLE/ RRC_INACTIVE states, with the aim of keeping maximum commonality between RRC_CONNECTED state and RRC_IDLE/RRC_INACTIVE state for the configuration of PTM reception. [RAN2, RAN1].
In order to enable this reception, the UE must be provided with the MBS configuration information. The following agreement on MBS configuration information for RRC IDLE and RRC_INACTIVE was achieved in RAN2#112-e [2]:
1. UE receives the MBS configuration (for broadcast/delivery mode 2) by BCCH and/or MCCH (TBD), and this can be received in Idle / Inactive mode. Connected mode FFS (dep on UE cap and where service is provided etc). A notification mechanism is used to announce the change of MBS Control information. 
In this contribution, we discuss our views related to the MBS configuration with regard to: BCCH vs MCCH and single vs multiple MCCH.
Discussion
[bookmark: _Hlk525905422]It is expected that the use cases for NR MBS will be much more diverse that those for eMBMS. In fact, SA2 has already agreed that the 5G QoS model and parameters defined in TS 23.501 [3] clause 5.7, also apply to MBS services. Consequently, we do expect that for different MBS services, the QoS requirements, especially in terms of latency, will be very varied. 
Observation 1: NR MBS QoS requirements (especially latency) for different MBS services may be very different
In addition, it is expected that a UE may receive multiple MBS services simultaneously, and these services may have very different QoS requirements. Each of these services will have its own MBS configuration, and the rate of change of this MBS configuration will also depend on the type of MBS service. For example this may depend on the traffic pattern of the service. 
Observation 2: UEs are expected to be able to receive multiple MBS services simultaneously. Each of these services may have its own MBS configuration.
During the RAN2 #112e email discussion focussing on the MBS configuration for RRC IDLE and RRC INACTIVE, four alternatives were discussed to provide the MBS configuration to a UE:
1. UE receives MBS configuration in connected mode and uses it in Idle/Inactive
2. UE moves to connected mode to receive MBS configuration
3. BCCH and MCCH: UE uses LTE eMBMS model and gets MBS configuration from a combination of BCCH and MCCH 
4. BCCH-only: UE gets the configuration from BCCH only

Based on the feedback from the e-mail discussion as well as the online discussion at RAN2 #112e, it was agreed to focus on option 3 (BCCH and MCCH) and option 4 (BCCH only). Both of these options have pros and cons as highlighted in Table 1. 
Table 1: Comparison of MBS Configuration options
	
	Pros
	Cons

	BCCH + MCCH
	· Already used in LTE for eMBMS (both for MBSFN and SC-PTM)
· More future-proof (as MBS configuration of services change)
· Flexible as multiple MCCHs can be defined for different services
	· New logical channel needed for carrying the MBS configuration information (MCCH or equivalent)


	BCCH only
	· No new logical channels needed – so reduced complexity
	· The size of the MBS configuration information is still FFS, and if this is too large, it may be difficult to carry this in the system information. 
· Has a single BCCH modification period – and this will likely not be tied to the MBS services. Any configuration changes to any of the MBS services will only take effect in the subsequent modification period.
· Any configuration changes to any of the MBS services will result in the UEs needing to read SIB1 to determine whether the SI change has impact to them, resulting in power consumption.


 
Observation 3: Both MBS configuration options (BCCH + MCCH or BCCH only) have numerous pros and cons (some of which are listed in Table 1)
In our view, the flexibility of the BCCH + MCCH option outweigh the cons and it is our preferred option. Clearly, there will be issues to consider if this mechanism is also used for RRC CONNECTED mode.
Proposal 1: RAN2 agree that MBS configuration information be provided through a BCCH + MCCH mechanism
Proposal 2: RAN2 study whether the same BCCH + MCCH mechanism may be used in RRC IDLE, RRC INACTIVE, and RRC CONNECTED 
We expect to use the LTE SC-PTM operation as a baseline. As a result, the BCCH should provide the configuration of the MCCH logical channel. The MCCH should have a modification period and a  repetition period, and provide the MBS configuration information for one or multiple MBS services. These MBS services will have similar QoS requirements and traffic profiles, and may therefore share an MCCH logical channel.  However, not all MBS services will have similar QoS requirements and traffic profiles, and as a result, it may be useful to allow multiple MCCH logical channels, with each MCCH providing MBS configuration information for MBS services that have similar QoS requirements and traffic profiles.

Proposal 3: RAN2 agree that MCCH have a  modification period and a  repetition period, and provide MBS configuration information for one or multiple MBS services
 
Proposal 4: RAN2 agree that a cell may be configured with multiple MCCH, each MCCH providing MBS configuration information for one MBS service or a group of MBS services
Based on 36.300 [4], for UEs that are not NB-IoT UEs, BL UEs, or UEs in enhanced coverage,  LTE SC-PTM divides changes to SC-MCCH into 2 categories: those signalling an MBMS service Session Start, and those signalling ‘anything’ else. The UE uses a different mechanism for each of these. For signaling a Session Start, the network uses a notification mechanism to announce the changes. The notification is sent in the first subframe in a repetition period where the SC-MCCH can be scheduled. For all other changes, the UE detects changes to SC-MCCH by SC-MCCH monitoring at the modification period.
Observation 4: For LTE SC-PTM, signaling a Session Start is done through a notification mechanism, while signaling other MBMS configuration changes is done through SC-MCCH monitoring at the modification periods.
At this point all the triggers that will result in the need to signal an MBS configuration change are still FFS for NR MBS. It is expected that some of these may be delay sensitive and as a result, they likely would also benefit from being signaled through a notification mechanism. Note that this is also in line with the enhancements made in LTE SC-PTM for NB-IoT UEs, BL UEs or UEs in enhanced coverage, where the notification mechanism is used for Session Start as well as to announce changes of SC-MCCH for ongoing services
Proposal 5: RAN2 consider using the notification mechanism to signal a change in MBS configuration information, and also consider additional triggers for sending this notification.
Conclusion
In this contribution, we discuss the MBS configuration options for RRC IDLE and RRC INACTIVE and make the following observations and conclusions:
Observation 1: NR MBS QoS requirements (especially latency) for different MBS services may be very different
Observation 2: UEs are expected to be able to receive multiple MBS services simultaneously. Each of these services may have its own MBS configuration.
Observation 3: Both MBS configuration options (BCCH + MCCH or BCCH only) have numerous pros and cons (some of which are listed in Table 1)
Proposal 1: RAN2 agree that MBS configuration information be provided through a BCCH + MCCH mechanism
Proposal 2: RAN2 study whether the same BCCH + MCCH mechanism may be used in RRC IDLE, RRC INACTIVE, and RRC CONNECTED 
Proposal 3: RAN2 agree that MCCH have a  modification period and a  repetition period, and provide the MBS configuration information for one or multiple MBS services
Proposal 4: RAN2 agree that a cell may be configured with multiple MCCH, each MCCH providing MBS configuration information for one MBS service or a group of MBS services
Observation 4: For LTE SC-PTM, signaling a Session Start is done through a notification mechanism, while signaling other MBMS configuration changes is done through SC-MCCH monitoring at the modification periods.
Proposal 5: RAN2 consider using the notification mechanism to signal a change in MBS configuration information, and also consider additional triggers for sending this notification.
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