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Introduction
In RAN2#113-e meeting, following agreements were made for NR MBS in Idle/Inactive mode [1].
	· Both idle/inactive UEs and connected mode UEs can receive MBS services transmitted by NR MBS delivery mode 2 (Broadcast service as already agreed, TBD other). The ability for connected mode UEs to receive this may depend on the network provisioning of the service (e.g. which freq), UE connected mode configuration and UE capabilities.
· The two-step based approach (i.e. BCCH and MCCH) as adopted by LTE SC-PTM is reused for the transmission of PTM configuration for NR MBS delivery mode 2.
· Assume it is possible to reuse LTE SC-PTM mechanism for the CONNECTED UEs to receive the PTM configuration for NR MBS delivery mode 2, i.e. broadcast based manner.
· Assume that MCCH change notification mechanism is used to notify the changes of MCCH configuration due to session start for delivery mode 2 of NR MBS (other cases FFS, if any).
· Assume that MBS Interest Indication is supported for UEs in connected mode for Broadcast service (assume that as usual there is no mandatory network requirement, network action is up to network).
· MBS Interest Indication is NOT supported for UEs in idle/inactive mode for NR MBS delivery mode 2.
· Assume that some information for purpose of service continuity can be provided for NR MBS delivery mode 2. (FFS what - need to be revisited, e.g. based on progress in other groups, e.g. USD, SAI/TMGI etc)
· FFS whether support UE awareness of MBS services on frequency basis for service continuity for NR MBS delivery mode 2 (i.e. Reuse LTE SC-PTM mechanism).
· FFS Support frequency prioritization during cell reselection for service continuity for NR MBS delivery mode 2 (i.e. Reuse LTE SC-PTM mechanism).
· Whether UEs that receive Multicast can be released to RRC Inactive / Idle and continue receiving Multicast is Postponed. Should limit to RRC inactive in future discussions



In this contribution, we further discuss the aspects related to NR MBS in Idle and Inactive modes.
Discussion
Multicast Services in Inactive mode
MBS services over NR is targeted to support a wide array of services like public safety and mission critical, V2X applications, IPv4/IPv6 multicast delivery, IPTV, software delivery, group communications, IoT applications etc. For some of the MBS services especially broadcast services, UE can be allowed to receive without having to enter RRC Connected state. For multicast sessions, the network should be able to identify the UEs that are allowed to receive the multicast session. As a result, it is desired and appropriate for a UE to enter Connected mode in order to receive the multicast configuration and service. However, at times it is not possible for network to support certain UEs for multicast services in Connected mode e.g. due to congestion. In this scenario, certain multicast services (e.g. public safety services) can be provided to UEs in Idle/Inactive mode as well, obviously with reduced QoS. Further, it is feasible to extend the coverage of the services by allowing at-least low QoS multicast services, that do not require reliability and associated uplink transmissions, to be delivered in Idle/Inactive mode. Of course, many UEs would be in connected mode while receiving these services.
RAN2 agreed in last meeting to limit multicast reception to Inactive mode. However, a pertinent question is whether multicast reception is continued in Inactive mode through delivery mode 1, DM1 (i.e. reuses connected mode PTM configuration & MBS BWP/CFR on dedicated BWP) or delivery mode 2, DM2 (i.e. uses broadcast related PTM configuration & Configured MBS BWP/CFR, possibly related to Initial BWP).
It is obvious that with DM1 based approach for multicast reception in Inactive mode, UE would need
· To receive SIB/Paging through Initial BWP and multicast service through MBS BWP/CFR associated with dedicated BWP
· To receive multicast configuration/service related updates/changes through some signalling means
· To receive congestion status to determine when it would be appropriate to return back to Connected mode
· Effectively, there is some additional capability/complexity and procedural changes needed to extend DM1 to Inactive mode.
With DM2 based approach for multicast reception in Inactive mode, UE would need
· To receive multicast services quite similarly to broadcast transfer i.e. present DM2 configuration, signalling and mechanism can be reused 
· To receive congestion status to determine when it would be appropriate to return back to Connected mode
· Effectively, present DM2 mechanism can be reused and onus is on network to map multicast service and configuration to that of DM2 approach. Impact on UE is less. It is assumed joining procedure is completed in Connected mode itself.
Proposal 1: Support continuation of multicast MBS services reception in Inactive mode (e.g. due to congestion) with utilizing delivery mode 2.
However, there can also be high reliability multicast services which can only be supported in Connected mode.  Many of the UEs could be in Idle/Inactive mode, when a (high QoS) multicast service is started or when UEs need to join session for an on-going multicast service. As this multicast service needs to be joined and/or received in Connected mode to support the reliability aspects (DM 1), UE would transit to Connected mode. It seems natural that configuration for this multicast service is provided through dedicated signalling in Connected mode. However, it is important that UE comes to know about multicast service availability in the Idle/Inactive mode itself.
Proposal 2: UE in Idle/Inactive mode is informed about the availability of high QoS multicast MBS services (delivery mode 1). Based on this information, UE transits to Connected mode to join and/or receive multicast MBS service.
Proposal 3: UE receives the configuration for high QoS multicast MBS services (i.e. delivery mode 1) through dedicated signalling in Connected mode.
In line with SC-PTM approach, broadcast signalling with utilizing MCCH seems most efficient approach to cater to large number of MBS services including 
a) Service configurations for broadcast in Idle/Inactive/Connected and low QoS multicast services to be received in Inactive mode, as well as 
b) Service availability information for high QoS multicast services to be received in Connected mode only.
Proposal 4: MCCH carries service configurations for broadcast in Idle/Inactive/Connected and low QoS multicast services to be received in Inactive mode (i.e. delivery mode 2) as well as service availability information for high QoS multicast services to be received in Connected mode only (delivery mode 1).
Change Notification and Service Continuity
As agreed in RAN2#113-e meeting [1], two step signalling approach with SIB provides configuration for MCCH, and with MCCH, in turn, provides MBS service configuration for DM 2. Further, UEs which are interested but not yet receiving MBS services need to be notified about start of the session. It is inefficient to expect these UEs to continuously read MCCH to determine the same. Again, SC-PTM based approach for PDCCH based change notification is simple and efficient. We think any other notification related to change of PTM configuration in MCCH is not needed, as UEs which are receiving MBS services are expected to read MCCH at least once in every modification period. Typically, MCCH modification period for broadcast services can be long (with smaller repetition period to support newly joining UEs) and therefore, no special handling is required.
A UE in Idle/Inactive mode can be mobile and can perform reselection to any neighbour cell. For UEs interested to receive MBS services, it is not possible to decide on the best cell for reselection without having the knowledge of MBS services support on the neighbour cells. If the availability of interested MBS services on neighbour cells/frequencies is known, the UE can prioritize those cells or frequencies for reselection. We consider SCPTM approach for frequency prioritization at cell reselection is suitable and sufficient for NR MBS.
Proposal 5: Adhering to SC-PTM principles, following are agreed for NR MBS for broadcast and low QoS multicast services (i.e. delivery mode 2)
· Session start notification for MBS service is provided with PDCCH based change notification
· No other change notification for MCCH (e.g. PTM MBS configuration change) is notified. UE reads MCCH at least once in every MCCH modification period to determine any change in PTM MBS configuration
· The availability of MBS service on neighbour frequencies should be available for UE in Idle/Inactive mode.
· During reselection evaluation, a UE interested in MBS service prioritizes the frequency on which interested MBS service is available
Broadcast Signaling
We think MBS SIB can be area specific in order to extend the coverage with multiple cells. Also, other SIBs are area specific. Following the general principle, it will have minimal impact to MBS SIB design. Further, as we don’t have SFN operation in NR MBS and MCCH information would be expectedly different between cells due to different PTM services, it is imperative to keep MCCH as cell specific. Further, there is no real need for On-demand MCCH or multiple MCCHs for DM 2 and they bring unnecessary complexity.
Neighbour cell list provided in SC-PTM was not used for Idle mode reselection in LTE and it also adds to the undesired complexity Considering service continuity needs to be provided in DM 2 only in the best effort manner, we think neighbour cell list needs not be provided in PTM configuration.
Proposal 6: RAN2 to adopt following aspects for broadcast signalling
· MBS SIB is area specific.
· MCCH is cell specific. 
· On-demand MCCH transmission is not necessary.
· Single MCCH within a cell is sufficient.
· Neighbour cell list is not provided in PTM configuration
BWP Operation
Idle/Inactive Mode
In Idle/inactive mode, UE can receive MBS in configured MBS BWP or CFR. As per RAN1 progress [2], it seems the MBS BWP/CFR can be confined within Initial BWP or is containing Initial BWP. This makes it feasible to receive SIB and paging simultaneously with MBS reception. Further, UE can keep its frequency monitoring window to either MBS BWP or Initial BWP whichever is larger and containing other. Moreover, UE can switch across MBS BWP and Initial BWP based on configuration and service changes. For example, when MBS service reception is stopped, UE switches to Initial BWP. When MBS service reception is started, UE switches to configured BWP, if it larger than Initial BWP or UE remains/switches to Initial BWP when configured BWP is confined within Initial BWP.
Proposal 7: UE can switch across configured MBS BWP and Initial BWP based on configuration and service changes (e.g. start/stop of MBS service).
Connected Mode
Considering UEs can receive DM 2 MBS service in Idle/Inactive and Connected modes, there could be a BWP mismatch between Initial BWP (or configured MBS BWP) for DM 2 and Connected UE’s active/dedicated BWP. To address this, we may need to consider some rules/restrictions, e.g.
a. UE is able to receive MBS on initial BWP in parallel along with unicast on dedicated BWP
b. UE can receive MBS service in Connected mode when it is provided on frequency region which has overlapping on Initial BWP and dedicated BWP when possible
c. [bookmark: _GoBack]Same MBS broadcast service is provided both on frequency regions on Initial BWP and dedicated BWP separately and UE can receive MBS service based on its Idle/Inactive or Connected mode
d. UE decides to continue either unicast service or MBS service if it is not feasible
We understand DM 2 MBS services e.g. broadcast services should be considered as best effort manner delivery and need not be guaranteed. Therefore, simplest approach among listed would be approach ‘b’ so that UE can receive these MBS services only when it is feasible. Notably approach ‘a’ and ‘c’ complicates the UE capability and network service provisioning respectively. Prioritizing broadcast services by terminating unicast services and switching BWP as in approach ‘d’ will also be drastic.
Proposal 8: MBS services in delivery mode 2 are received in best effort manner only and are not guaranteed for delivery from UE capability, BWP support and/or network provisioning perspective.
Proposal 9: Delivery mode 2 MBS service is received alike for Idle/Inactive and Connected mode UEs i.e. on frequency region which has overlapping on Initial BWP and dedicated BWP.
MBS Interest Indication
As in RAN2#113-e meeting, agreement is made to “assume that MBS Interest Indication is supported for UEs in connected mode for broadcast service (assume that as usual there is no mandatory network requirement, network action is up to network)”. This considers that UE can inform network and therefore, make sure, best possible effort based delivery for broadcast service. However, network is not bound by this signalling. Further, it is significant to see that the MBS interest indication requirement for multicast services (DM 1) is much more essential and motivated to in order to setup, sustain and pursue multicast services with network involvement. Therefore, it seems more natural to merge the MBS interest indication for broadcast services and multicast services in Connected mode from triggers and reporting perspective.
Proposal 10: Interest Indication is supported for broadcast services (delivery mode 2) in Connected mode.
Proposal 11: Interest Indication is supported for multicast services (delivery mode 1) in Connected mode.
Proposal 12: A common Interest Indication is supported for both broadcast and multicast services in Connected mode from triggers and reporting perspective.
Conclusion
RAN2 is requested to discuss and agree to the following proposals:
Proposal 1: Support continuation of multicast MBS services reception in Inactive mode (e.g. due to congestion) with utilizing delivery mode 2.
Proposal 2: UE in Idle/Inactive mode is informed about the availability of high QoS multicast MBS services (delivery mode 1). Based on this information, UE transits to Connected mode to join and/or receive multicast MBS service.
Proposal 3: UE receives the configuration for high QoS multicast MBS services (i.e. delivery mode 1) through dedicated signalling in Connected mode.
Proposal 4: MCCH carries service configurations for broadcast in Idle/Inactive/Connected and low QoS multicast services to be received in Inactive mode (i.e. delivery mode 2) as well as service availability information for high QoS multicast services to be received in Connected mode only (delivery mode 1).
Proposal 5: Adhering to SC-PTM principles, following are agreed for NR MBS for broadcast and low QoS multicast services (i.e. delivery mode 2)
· Session start notification for MBS service is provided with PDCCH based change notification
· No other change notification for MCCH (e.g. PTM MBS configuration change) is notified. UE reads MCCH at least once in every MCCH modification period to determine any change in PTM MBS configuration
· The availability of MBS service on neighbour frequencies should be available for UE in Idle/Inactive mode.
· During reselection evaluation, a UE interested in MBS service prioritizes the frequency on which interested MBS service is available
Proposal 6: RAN2 to adopt following aspects for broadcast signalling
· MBS SIB is area specific.
· MCCH is cell specific. 
· On-demand MCCH transmission is not necessary.
· Single MCCH within a cell is sufficient.
· Neighbour cell list is not provided in PTM configuration
Proposal 7: UE can switch across configured MBS BWP and Initial BWP based on configuration and service changes (e.g. start/stop of MBS service).
Proposal 8: MBS services in delivery mode 2 are received in best effort manner only and are not guaranteed for delivery from UE capability, BWP support and/or network provisioning perspective.
Proposal 9: Delivery mode 2 MBS service is received alike for Idle/Inactive and Connected mode UEs i.e. on frequency region which has overlapping on Initial BWP and dedicated BWP.
Proposal 10: Interest Indication is supported for broadcast services (delivery mode 2) in Connected mode.
Proposal 11: Interest Indication is supported for multicast services (delivery mode 1) in Connected mode.
Proposal 12: A common Interest Indication is supported for both broadcast and multicast services in Connected mode from triggers and reporting perspective.
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