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1. Introduction
In previous RAN3 meetings, the following agreements were made in RAN3 on support of broadcast service:
Reception of broadcast service is supported in Rel-17 and according to RAN2 agreement, UE RRC state is of no relevance for reception of broadcast.
Confirm that session management for broadcast services should be discussed in RAN3 (Already covered in AI22.2.2)
For broadcast services reception, service reception continuity issues should be discussed in RAN3 based on the progress in RAN2.
Whether the reception of multicast services is supported in idle/ inactive mode and the impact to RAN3, is pending RAN2 progress.
And RAN2 also get some agreements in previous RAN2 meetings:
· 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. 

· Idle/Inactive support
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 RAN2 113 meeting, there are following agreements:
· 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 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)
· 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.
· 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).
In this paper, we will discuss the potential impacts of the Service Continuity for broadcast sessions on RAN3.
2. Discussion
[bookmark: _Ref58490985]In LTE, as specified in TS 36.300, UEs that are receiving MBMS service(s) in RRC_IDLE state performing cell reselection or are in RRC_CONNECTED state obtain target cell (SC-)MTCH information from the target cell (SC-)MCCH. The principle can be reused to support service continuity for broadcast in NR, except that MCCH/SIB for MTCH configuration is still FFS in RAN2.
[bookmark: _Ref70520575]Proposal 1. UEs obtain target/new cell MTCH configuration of a Broadcast Service via target/new cell MCCH/SIB, i.e. no need to exchange target/neighbor cell MTCH configuration of a Broadcast Service via Xn interface. 
There are several mechanisms to support service continuity for MBMS in LTE system:
Mechanism 1: MBMS frequency layer prioritization
A UE that is receiving/ interested in MBS service(s) is allowed to prioritize the frequency where it is able to receive MBS service, e.g. based on the information provided via SIB15 or knowledge of the proper MBMS frequency via other means, i.e. USD. The mechanism is to ensure the UE to camps on the right frequency for the MBS servicing monitoring. Note that the LTE SIB 15 contains the MBMS Service Area Identities (SAI) of the current and/ or neighbouring carrier frequencies.
As discussed in R2-2100177, majority companies (19/22) agreed to support frequency prioritization during cell reselection for service continuity for NR MBS delivery mode 2(i.e. Reuse LTE SC-PTM mechanism). Moreover, there are other two mechanisms can be used to support service continuity.
[bookmark: _Ref70526191]Proposal 2. Reuse the LTE mechanisms to maintain the broadcast service reception continuity, i.e. support NR MBS frequency layer prioritization.
Mechanism 2: Neighbor cell broadcasting status for ongoing services
The information about intra-frequency and inter-frequency neighbouring cells providing an ongoing service in serving cell can be provided in SC-MCCH in LTE. It should be noted that this information is not used for the UE to prioritize cells providing MBS service in cell reselection. It is actually used by the UE to decide to trigger unicast connection earlier if the MBS service that is receiving is not provided in the target cell after cell reselection or handover.
Mechanism 3: MII (MBMS interesting indication) report for RRC_CONNECTED mode UEs
For UEs in RRC_ CONNECTED mode, the UE may report interested MBMS services to the RAN node, so that the RAN node could try to handover the UE to cells supporting MBS or even broadcasting this ongoing service. 
As agreed in RAN2 113 e-meeting, for Broadcast service, MII is supported for UEs in RRC_CONNECTED mode but not in idle/inactive mode. Considering of the similarity for LTE MBMS and the broadcast in NR MBS, we see the benefits to reuse the above LTE mechanisms to maintain the service continuity for the service(s) delivered via broadcast session(s). Regarding Mechanism 2 and 3, some RAN3 impacts are expected as below:
For mechanism 2, the gNB needs to know neighbor cells that providing the ongoing service. In LTE, a cells list in which the MBS service is to be started is included in session start/update message and the cells list would include both cells in the current eNB and also the cells in neighbor eNBs. Therefore, the eNB could know the neighbor cells providing the same service on session start/update procedure. Working in conjunction with mechanism 3, upon the UEs in RRC_CONNECTED mode informs RAN node the MII, the RAN node could take MII and information provided in mechanism 2 into account during HO to maintain the service continuity. 
As captured in SA2 standard TS23.247: 
“The NEF may further convert the broadcast area, which can be defined in external format, to MBS service area. The MBS service area can be represented by cell list or TAI list.”
“The AMF sends an MBS Session Resource Setup Request (TMGI, LL MC and source host address, 5G Authorized QoS Profile) message to all NG-RANs in the MBS service area. The AMF may include the MBS service area.”
SA2 has agreed to send MBS service area which could be represented by cell list or TAI list to RAN within MBS Session Resource Setup Request. Therefore, it is sensible to reuse mechanism 2 and 3 to maintain the service continuity for NR MBS. 
[bookmark: _Ref70526229]Observation 1. Including the cells list or TAI list is included in Session Resource Setup Request message from CN to RAN has been agreed by SA2; and, MII for UEs in RRC_CONNECTED state has been agreed by RAN2. 
[bookmark: _Ref70526192]Proposal 3. Reuse the LTE mechanisms to maintain the broadcast service reception continuity, i.e. broadcasting status for ongoing services of neighbor cell, and MBS interesting indication report for RRC_CONNECTED mode UEs.
To support mechanism 1, the UE should obtain the frequency information even before the service is started to camp on the right frequencies to monitor the service notification. That means the RAN node needs to provide frequency info for all MBS service allocated by CN to UE rather than only providing on going services.  In LTE, the relationship between SAI list and frequency list is provided to UE for such purpose given that the UE would know the mapping between TMGI and SAI. This could avoid to broadcast a TMGI list for all MBS services provided by the system in SIB. However, session management for MBS in NR is based on cell level/UE level for broadcast/multicast, there is no SAI concept for NR so far due to the fact that SAI is not so useful as before. 
Therefore we need to consider how to provide the frequency and services mapping to UE while avoid to broadcast the TMGI list for all MBS services provided by the system in SIB, i.e. reuse SAI or introduce a new group ID. Take group ID as an example, The relation between frequency/Group ID/TMGI can be arranged in a static way for example by OAM or other approaches. The mapping between Group ID and TMGI can be provided to UE by application layer such as USD. And the gNB would broadcast the relation of Group ID and frequencies that is preconfigured by OAM so that the UE could prioritize the concerned frequency in cell reselection.
In LTE, both X2 signalling (i.e. X2 Setup and eNB Configuration Update procedures) and OAM are supported to exchange the MBMS SAIs of the neighbouring cell, to support mechanism 1, it will also needed to exchange the SAI/Group ID over Xn signalling and OAM. 
[bookmark: _Ref70526194]Proposal 4. To support NR MBS frequency layer prioritization while avoid broadcasting a TMGI list for all MBS services, it is needed to introduce SAI or MBS service group ID for Broadcast Session, and exchange via Xn signaling or/and OAM.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Proposals
In this contribution, we discuss the potential RAN3 impacts to support Service Continuity for broadcast sessions, and get the following proposals:
Proposal 1. UEs obtain target/new cell MTCH configuration of a Broadcast Service via target/new cell MCCH/SIB, i.e. no need to exchange target/neighbor cell MTCH configuration of a Broadcast Service via Xn interface.
Proposal 2. Reuse the LTE mechanisms to maintain the broadcast service reception continuity, i.e. support NR MBS frequency layer prioritization.
Observation 1. Including the cells list or TAI list is included in Session Resource Setup Request message from CN to RAN has been agreed by SA2; and, MII for UEs in RRC_CONNECTED state has been agreed by RAN2. 
Proposal 3. Reuse the LTE mechanisms to maintain the broadcast service reception continuity, i.e. broadcasting status for ongoing services of neighbor cell, and MBS interesting indication report for RRC_CONNECTED mode UEs.
Proposal 4. To support NR MBS frequency layer prioritization while avoid broadcasting a TMGI list for all MBS services, it is needed to introduce SAI or MBS service group ID for Broadcast Session, and exchange via Xn signaling or/and OAM.
It is proposed to capture the TP in section 4 into TS38.300 BL CR.
[bookmark: _Toc20955563][bookmark: _Toc29460998][bookmark: _Toc29505730][bookmark: _Toc36556255][bookmark: _Toc45881713]4. Text proposal to TS 38.300 BL CR
--------------------------------   Start of Change   -----------------------------
16.x.5.4	Broadcast Mobility (FFS)
Editor’s Note: intends to cover information related to broadcast exchanged during mobility. FFS. 
The NR MBS SAIs/Group IDs [FFS] of the neighbouring cell may be provided by Xn signalling (i.e. Xn Setup and NG-RAN node Configuration Update procedures) or/and OAM.
The core network provides the cell list in which the NR MBS session to be broadcasted to the NG-RAN node during Session Start/Update procedure, and the cell list includes all the involved cells for that session.
--------------------------------   End of Change   -----------------------------
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