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1. Introduction 
In RAN2#113-e meeting, the following agreements were made based on the discussion on MBS reception for Idle and Inactive mode UEs: 
· 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).
· P2: 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 paper, we will further discuss the service continuity and MCCH design to support MBS broadcast.
2. Discussion
2.1. Frequency prioritization for MBS reception
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In LTE, a UE that is receiving/ interested in MBS service(s) is allowed to prioritize the frequency where it is able to receive the MBS service, e.g. based on the information provided via SIB15 or knowledge of the MBMS frequency via other means, i.e. user service description (USD). The mechanism is to ensure the UE camps on the right frequency for the MBS service monitoring. We see the benefits to reuse the above LTE mechanisms to maintain the service continuity for the service(s) delivered via broadcast session(s). Therefore, it is proposed that NR MBS should support frequency prioritization during cell reselection for service continuity for NR MBS delivery mode 2 (i.e. Reuse LTE SC-PTM mechanism).
Proposal 1: Support frequency prioritization during cell reselection for service continuity for NR MBS delivery mode 2 (i.e. reusing LTE SC-PTM mechanism)
To support above frequency prioritization, the UE should obtain the frequency information, even before the service is started, to camp on the right frequency and monitor for the service notification. That means, the RAN node needs to provide frequency info for all available MBS services, including both ongoing services and services which are not yet started. In LTE, the UE is made aware of which frequency is providing which MBMS services via MBSFN or SC-PTM through the combination of the following MBMS assistance information:
· user service description (USD): in the USD, the application/service layer provides for each service the TMGI, the session start and end time, the frequencies and the MBMS service area identities (MBMS SAIs) belonging to the MBMS service area;
· system information: MBMS and non-MBMS cells indicate in SystemInformationBlockType15(SIB15) the MBMS SAIs of the current frequency and of each neighbour frequency.
Compared with USD which is providing static information, SIB15 provides a configurable content about the relationship between SAI list and frequency list. Given that the UE would know the mapping between TMGI and SAI, an MBMS or SC-PTM capable UE in RRC_IDLE state can make the concerned frequency highest priority when performing cell reselection. The UE in RRC_CONNECTED, in turn, shall indicate its interest in MBMS if it moves to a PCell broadcasting SystemInformationBlockType15. 
Similar mechanism can be reused to support service continuity for broadcast in NR. The relationship between service list (e.g. similar to SAI list in LTE) and frequency list can be provided by the SIB. However, there is no SAI concept for NR so far due to the fact that SAI is not as useful in MBS session management procedures as before, since e.g. for session start for broadcast a cell list is supposed to be used instead of SAIs. On the other hand, it should be noted that a SIB for MBS (like SIB15 in LTE) has to contain information for all MBS services supported in the whole system, including both ongoing and deactivated services for all frequencies. The number of individual TMGIs to be signalled would be then very high and it is unrealistic to assume they can be broadcasted one by one.   
Therefore, we need to consider how to provide the frequency and services mapping to UE while avoiding to broadcast the huge TMGI list for all MBS services provided by the system in SIB, i.e. reuse SAI or introduce a new identifier, which we call Group ID in the following discussion. The relation between frequency, Group ID and TMGI can be provided in a semi-static way to the gNB, for example by OAM. On the UE side, the mapping between Group ID and TMGI can be provided by application layer such as USD and the relation between Group ID and the frequency can be broadcast by the gNB, using the preconfigured OAM information. Based on this, the UE could prioritize the concerned frequency during cell reselection. 
Therefore, to support frequency based service continuity, there is a need to provide the frequency and services mapping in the SIB (similar as SIB15 in LTE), and ask RAN3 to discuss whether SAI or some other group ID can be used in the new SIB.
Proposal 2: To support frequency based service continuity, the mapping between frequencies and services can be provided in the SIB (similar as SIB15 in LTE), as well as upper layer signalling (e.g. USD or similar).
Proposal 3: Ask RAN3 to discuss whether SAI or some other group ID can be used in the new SIB.
2.2. MBS interest Indication
In LTE, the UE in RRC_CONNECTED (except for NB-IoT UEs) that is receiving or interested to receive MBMS via MBSFN or SC-PTM informs the network about its MBMS interest via a RRC message (i.e., MBMSInterestIndication message). In particular, for a SC-PTM capable UE the MBMSInterestIndication message shall include the set of MBMS services of interest. The network does its best to ensure that the UE is able to receive both MBMS and unicast services subject to the UE's capabilities. When the UE cannot support simultaneous reception of MBMS and unicast services, the network may decouple the transmission and schedule the MBMS and unicast in different slots. The same problem would still occur in NR and the MII message in NR MBS shall include MBMS services the UE is interested in, e.g. a list of corresponding TMGIs.
The MBMS interest indication procedure would also be beneficial for handover preparation. For example, if the UE is interested in a MBS service provided in another frequency, reporting TMGI would not be helpful as the network may not know the exact frequency where the TMGI is provided if the related service is not yet started or if this service is not provided in the current gNB. In such case, the UE can provide the interested frequency in the MII, and the network may try to handover the UE to this frequency so that the UE could receive MBS and unicast simultaneously. Therefore, if Proposal 2 is agreed and a new SIB is introduced, the MII message reported by the UE shall include the list of MBS frequencies of interest.
Furthermore, in LTE, if the UE prioritises reception of all indicated MBMS frequencies above reception of any of the unicast bearers, the mbms-Priority shall also be included. This information is used by the network when simultaneous reception of MBS and unicast cannot be ensured for the UE and would also be useful in NR. 
In summary, for NR MBS, MII message can take the MBMSInterestIndication message in LTE as a baseline, i.e. the following information should be included in NR MII: a list of MBS services of interest, a list of MBS frequencies of interest, MBS/unicast priority. Since the MBS services that UEs are receiving or interested in are confidential, the MII needs to be reported after security activation.
Proposal 4: Similarly as in LTE, MBS Interest Indication should include TMGI list, MBS frequencies list and MBS/unicast priority.
Proposal 5: MII should be reported after security activation.
As mentioned above, in LTE, MBMSInterestIndication message is used to carry UE’s MBS interest information. In NR, instead of introducing a new message to indicate MBS services UE is interested in, the existing UE Assistance Information in NR can be an alternative option. The UE Assistance Information procedure is used by the RRC CONNECTED UE to inform the network about various events/conditions at the UE or some configuration preferences. The NR MBS service which UEs are receiving/ interested in can be regarded as UE configuration preference and hence UE Assistance Information message fits well the purpose of MII.
Proposal 6: UE Assistance Information can be used for carrying MII.
In LTE, the transmission of MBMSInterestIndication message can only be initiated if SystemInformationBlockType15 is broadcast by the PCell (not for the ROM scenario in LTE). Only after obtaining a valid SystemInformationBlockType15, the contents of MII, e.g. MBMS frequencies/services of interest can be determined. Similarly, if Proposal 2 is agreed and a new SIB is introduced, the MII reporting can be enabled/disabled by the network (e.g. via SIB similar to SIB15 in LTE), otherwise a new indicator might be needed to control the report of MII.
Proposal 7: MII reporting can be enabled/disabled by the network (for example using a new MBS SIB (similar to SIB15 in LTE) or a new indicator). 

3. Conclusion
Based on the above discussion, we would like to request RAN2 to discuss and adopt the following proposals: 
Proposal 1: Support frequency prioritization during cell reselection for service continuity for NR MBS delivery mode 2 (i.e. reusing LTE SC-PTM mechanism)
Proposal 2: To support frequency based service continuity, the mapping between frequencies and services can be provided in the SIB (similar as SIB15 in LTE), as well as upper layer signalling (e.g. USD or similar).
Proposal 3: Ask RAN3 to discuss whether SAI or some other group ID can be used in the new SIB.
Proposal 4: Similarly as in LTE, MBS Interest Indication should include TMGI list, MBS frequencies list and MBS/unicast priority.
Proposal 5: MII should be reported after security activation.
Proposal 6: UE Assistance Information can be used for carrying MII.
Proposal 7: MII reporting can be enabled/disabled by the network (for example using a new MBS SIB (similar to SIB15 in LTE) or a new indicator).
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