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1. Introduction 
From RAN2#113bis_e, below are relevant agreements.

· Chair: RAN2 will prioritize Active Multicast support in RRC Connected mode in Rel-17. If time permits Multicast support for RRC Inactive can be considered later (once connected mode Multicast solution, and Broadcast solution has become more mature). Support group notification for multicast for MBS supporting nodes

· For delivery mode 1 UE is not expected to monitor Group notification channel in RRC_CONNECTED 

· It is FFS whether RAN2 needs to handle PRACH capacity issues due to group notifications 

· Use same group notification identity for both RRC_IDLE and RRC_INACTIVE states

From RAN2#114e, below are relevant agreements.

· MBS specific SIB is defined to carry MCCH configuration.

· MCCH contents should include information about broadcast sessions such as G-RNTI, MBS session ID as well as scheduling information for MTCH (e.g. search space, DRX). L1 parameters that need to be included in MCCH are pending further RAN1 progress and input.

· Postpone the discussion on whether dedicated MCCH configuration is required until RAN1 makes progress on BWP/CFR for MCCH.

· Indication of an MCCH change due to modification of an ongoing sessions configuration (including session stop) is provided with an explicit notification from the network  (provided that RAN1 confirms a separate bit for this purpose can be accommodated in the MCCH change notification DCI, in addition to a bit for session start notification). FFS on whether this notification can be reused for modification of other information carried by MCCH, if any.

· FFS whether the possibility of UE missing an MCCH change notification needs to be addressed or can be left to UE implementation.

· At least in case RAN1 decides to utilize RNTI other than MCCH-RNTI for MCCH change notification, MCCH change notification is sent in the first MCCH monitoring occasion of each MCCH repetition period.
· We support single MCCH (in this release)

In this document, we will discuss on how to support control signaling for NR multicast in RRC_CONNECTED state, MCCH enhancements for NR Broadcast services. 

2. Discussion 

2.1 How to provide Multicast service configuration 
One key aspect, which requires RAN2 discussion, is how to provide PTM/PTP configuration and Multicast service configuration for the UEs. 
Following is a high level list of multicast service configuration parameters:

· PTM configuration
· SDAP

· PDCP

· RLC

· PHY/MAC

· Multicast Service list 

· Multicast QoS-PTM mapping

· Multicast session: LCID: G-RNTI mapping configuration etc.

Note: above list may need to be updated as RAN2 work progresses.

Proposal 1.   Multicast service configuration includes PTM/PTP radio bearer configuration, Multicast service list, and mapping configuration for Multicast Session: LCID: G-RNTI .  FFS other parameters.
It may be possible that some of Multicast service configuration and Multicast QoS configuration information may be configured to UEs through NAS based session management signalling procedures depending on SA2 and CT1 discussion.
From RAN perspective, PTM/PTP radio bearer configuration and Multicast service configuration can be provided in following ways.

Option 1: RAN provides all Multicast Service configuration by using dedicated RRC signalling procedure while in RRC_CONNECTED state.
Option 2: Some of common configuration can be delivered by using broadcast signalling (e.g. SIB) and UE specific configuration can be delivered through dedicated RRC signalling.

For Option 1, based on application layer trigger, UEs are expected to join Multicast session which requires UEs to establish RRC connection. When UE establishes RRC connection, network can provide Multicast service configuration. If such UEs have already transitioned to RRC_IDLE/RRC_INCTIVE state, network can use group paging  to trigger UEs to get into RRC_CONNECTED state to indicate start of multicast data session, change of multicast service configuration, addition or removal of multicast services etc. 
For Option 2, some of the common multicast service configuration and which multicast services are supported in a given gNB can be delivered to UEs using broadcast RRC signalling and any UE specific MRB configuration (example: L1 HARQ configuration, L2 configuration, BWP/CORESET/SS configuration for PDCCH monitoring etc.) can be provided to UEs through dedicated RRC signalling. Once a UE joins Multicast session and then network can trigger UE to get into RRC_IDLE/RRC_INACTIVE state when there is no active multicast data session on going. When RRC_IDLE/RRC_INACTIVE state UEs does idle cell reselection, it is desirable for UE to know which multicast services are available in neighbour cells and which services are supported by different frequencies and this broadcast information can be used by multicast UEs to prioritize idle cell reselection to a neighbour cell/frequency  supporting UE interested multicast services. However, which parameter to be provided in broadcast RRC signalling vs unicast dedicated RRC signalling also depends on ongoing SA2 and RAN1 discussions.  This option assumes that multicast services can be delivered to UEs while in RRC_CONNECTED state with UL feedback for reliable service delivery. 
We prefer Option 2 because it allows flexibility for idle/inactive UEs to perform idle cell reselection for service continuity and detailed configuration of MRB reception in RRC_CONNECTED state can be received through dedicated signalling.

Based on above discussion, we propose
Proposal 2.   
For Rel-17 NR Multicast service reception in RRC_CONNECTED state, all multicast MRB related configuration parameters are sent by using unicast RRC signalling and broadcast RRC signalling is used to indicate availability of different multicast services in serving cell and neighbour cell per frequency level.
2.2 UAC enhancements for multicast congestion handling 

In legacy NR, Unified Access Control mechanism is used to control UEs from accessing RAN network as congestion control mechanism and is applicable for unicast UEs accessing gNB in all RRC states. In case of RAN congestion, it is possible for gNB to configure different access barring parameters for different access categories (device traffic type) and enable/disable access to different access identities (device type). Similarly, gNBs should have ability to control multicast UEs access attempts. gNB may give different priority for unicast vs multicast access attempts. This is possible by introducing new access categories for multicast access attempts. For different multicast services with different priorities (example: Video, ethernet traffic etc.), it should be possible to assign different access barring parameters for different multicast access categories. 
Multicast services can be categorized into regular and high priority services. Two new access categories can be assigned to regular multicast services and high priority multicast services. With different multicast access categories, it gives flexibility for gNB to configure different access barring parameters and control access for UEs based on priority of different multicast services.  As UAC access categories have impact to CT1, SA1 specifications, we propose to send an LS.
Proposal 3.   Introduce two new UAC Access Categories for multicast access attempts belonging to normal and high priority multicast services for RAN congestion handling. 
When a multicast UE is accessing gNB for multicast service purpose, it is beneficial for gNB to identify the purpose of UE’s access attempt to determine whether to accept or reject RRC setup/resume request. This can be accomplished by specifying a new establishment cause and a resume cause for multicast service in both RRC setup request message and RRC resume request message.
Proposal 4. Specify new establishment cause value for multicast services in both RRC setup request message and RRC resume request message.
2.3 NR Broadcast MCCH configuration  

Similar to LTE eMBMS, SC-PTM services, NR Broadcast services are expected to be broadcasted in a given broadcast service area and any UE registered with 5GC can receive broadcast service(s) while in RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED states. NR Broadcast services are best effort reliability services and there is no specific QoS requirement. RAN2 already agreed to support NR broadcast service reception in all RRC states. RAN2 already agreed to support SIB+MCCH to provide NR Broadcast control signaling.
RAN2 agreed to use MCCH change notification (using DCI) to indicate NR Broadcast session start , session stop and change of broadcast session configuration. 
In NR, SIBs can be either broadcast or on demand and is up to network configuration choice to reduce network overhead. In a similar manner, we think it is important to reduce network overhead by considering on demand NR MCCH support. Depending on delay sensitivity of broadcast services, amount of overhead, UE’s power impact due to periodic MCCH monitoring, it is up to the network to decide whether to broadcast MCCH all the time or support on demand MCCH transmission. 

Proposal 5. NR MCCH can be transmitted either by using Broadcast mode or on-demand as network configuration choice.

Like LTE SC-PTM, NR broadcast services can be provided per cell level. However, it is possible for operators to support same broadcast service over a group of cells in given broadcast service area. In order to provide flexibility for operator to make decision about whether to limit broadcast services to one cell or group of cells, from specification point of view it is important to support NR MCCH common per cell level or common to a group of cells and MCCH area can be same as SIB Area configuration. If NR-MCCH configuration is same over a group of cells, when UE moves from one cell to another cell, there is no need for UE to re-acquire NR-MCCH. This helps to reduce signalling overhead and helps to reduce UE power consumption as well. Whenever MCCH configuration changes, gNB can use MCCH change notification mechanism by using PDCCH scrambled with a new RNTI type. 
Proposal 6. Support area specific and cell specific NR MCCH configuration as configuration choice and as baseline MCCH area can be configured same as SIB area.
3. Conclusion

In this contribution, we discussed various  control signaling aspects of NR MBS and summary proposals are given below. 
Proposal 1.
Multicast service configuration includes PTM/PTP radio bearer configuration, Multicast service list, and mapping configuration for Multicast Session: LCID: G-RNTI .  FFS other parameters.
Proposal 2.
For Rel-17 NR Multicast service reception in RRC_CONNECTED state, all multicast MRB related configuration parameters are sent by using unicast RRC signalling and broadcast RRC signalling is used to indicate availability of different multicast services in serving cell and neighbour cell per frequency level.
Proposal 3.
Introduce two new UAC Access Categories for multicast access attempts belonging to normal and high priority multicast services for RAN congestion handling.
Proposal 4.
Specify new establishment cause value for multicast services in both RRC setup request message and RRC resume request message.
Proposal 5.
NR MCCH can be transmitted either by using Broadcast mode or on-demand as network configuration choice.
Proposal 6.
Support area specific and cell specific NR MCCH configuration as configuration choice and as baseline MCCH area can be configured same as SIB area.
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