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1 Discussion
This paper discusses the topics in LS on MBS broadcast service continuity and MBS session identification.
In RAN2 LS S2-2107037(R2-2108914), RAN2 asked 3 questions:
Question 1: Can an “MBS ID” (e.g. SAI) be defined for NR MBS for use in SIB and the upper layer signalling (e.g. USD), to avoid too many TMGIs from being broadcast in System Information?
Question 2: Can the mapping between frequency and MBS service/session be provided in the upper layer signalling (e.g. USD), as in LTE SC-PTM?
Question 3: For both broadcast and multicast session, is sessionID parameter or alike required in NR or is TMGI sufficient to identify the MBS session?

1.1 SAI (Question 1 related)
In RAN2 LS S2-2107037(R2-2108914), for service continuity for broadcast MBS sessions, “For RRC_IDLE/INACTIVE UE, RAN2 has agreed that there would be a mapping between frequency and “MBS ID” (e.g. same or similar to MBMS SAI) in SIB”.
RAN2 desires a MBMS SAI like “MBS ID” to be provided in SIB. Such “MBS ID” is NOT an MBS Session ID related parameter, as RAN2 has no intention to broadcast the mapping between the frequency and the MBS Session ID in SIB whose length grows when more and more MBS sessions are under delivery. Instead, it is an MBS service area related parameter.
Per TS 23.247 v17.0.0, MBS service area represented by cell ID list, TAI list, geographical area information or civic address information can be used by AF, and MBS service area represented by cell ID list or TAI list is used by 5GC and NG-RAN. Below described is some handling related to the MBS service area:
· MBS service area (cell ID list, TAI list, geographical area information, or civic address information) may be included in the service announcement for local multicast MBS service or broadcast MBS service.
· NEF translates the geographical area information or civic address information to cell ID list or TAI list.
· MBS service area (cell ID list or TAI list) will be used by 5GC and NG-RAN for area restriction for local multicast MBS service or broadcast MBS service.
· MBS service area (cell ID list or TAI list) may be included in the Join Accept or Join Reject NAS messages
RAN2 LS S2-2107037(R2-2108914) further mentioned “If UE’s MBS service/session of interest (identified by TMGI) in upper layer signalling (e.g. USD) is mapped to the same “MBS ID” to which a frequency is mapped in SIB”.
[Observation-1] The same MBS service area information needs to be included in both SIB and service announcement.
To include MBS service area information in SIB message, civic address information and geographical area information are not suitable.
The coverage of a cell or a TAI is rather small. When the MBS service area is large, using cell ID/TAI list to represent the MBS service area will lead to long cell ID list or TAI list, and thus several drawbacks:
· The service announcement file size will be big, which will not only consume the network transmission resources, but also the storage resource and computing resource in UEs
· The size of NAS message for join accept/rejection will be big, which requires more radio resource for transmission and more UE resource for processing and storage. Additional NAS message may be needed if the TAI list and/or cell ID list cannot fit into one message.
· The long cell ID list or TAI list also require the resource in 5GC NFs and NG-RANs whenever the list is transmitted and processed. However, compared with the UE side, the performance impact on 5GC NFs and NG-RANs seems less concerned.
[Observation-2] Long cell ID list and/or TAI list will be needed to represent MBS service area when the area is large. The larger the MBS service area, the longer the list is.
To avoid long cell ID list and/or TAI list for large MBS service area, an identity like MBMS SAI, which can be called “MBS SAI”, is needed. The coverage of MBS SAI can be flexible from small area consisting of one or several cells to large area consisting of all cells in the PLMN.
Regarding whether the MBMS SAI specified in TS 23.003 can be reused for MBS service area, considering the interworking with LTE/eMBMS, it would be more flexible to have MBS SAI separated from MBMS SAI, so that AF can clearly indicate the MBS session is delivered to NR/5GC or LTE/eMBMS or both. It also allows the separate network planning for the SAIs in MBS and eMBMS.
[Proposal-1] MBS SAI (similar as MBMS SAI) is proposed to be introduced for MBS service area. 
NOTE: MBS SAI is the “MBS ID” requested by RAN2.
In 5G, the length of TAC has been extended from 2 octets to 3 octets. If there is configuration requirement to allow an MBS SAI to correspond to a TA, 2-octet MBS SAI (as for MBMS SAI) would not be sufficient.
[Proposal-2] It is proposed to define MBS SAI with length of 3 octets.

The MBS SAI is to be included in the SIB and service announcement. In case the MBS service area information cannot be included in service announcement, the MBS service area information is expected to be received from the SMF in the NAS message when the UE join is accepted or rejected, therefore
[Proposal-3] In the NAS message to accept or reject the UE join, it is proposed to include MBS service area represented by the MBS SAI list.

Now the question is whether cell ID list and TAI list should also be used as MBS service area. This question can be clarified from the following perspectives:
1. Can AF provide cell ID list or TAI list as MBS service area?
In case AF provides cell ID list, it will be cumbersome to configure message routing for the broadcast MBS Session (i.e. how MB-SMF can discover AMFs based on the cell ID list). For local multicast MBS Session, the message routing issue does not exist, however SMF is not able to map the cell ID list to MBS SAI list (to be sent NAS messages for join accept/reject) without major system impact.
In case AF provides the TAI list, MB-SMF can discover AMFs based on the TAI list, which implies that the TAI list needs to be mapped to SAI list used by NG-RAN in SIB (System Information Block). As the SAI configuration and the TAI configuration are independent, mapping from the TAI list to MBS SAI list may not be possible. 
[Proposal-4] It is proposed that AF should not provide cell list or TAI list as MBS service area.
2. When AF provides civic address information or geographical area information, shall the MBS service area be translated to cell ID list or TAI list?
The justification for [Proposal-4] is also applicable here, therefore 
[Proposal-5] When AF provides civic address information or geographical area information, it is proposed that the MBS service area should be translated to MBS SAI list.
3. Can AF provide cell ID list together the SAI list for better granularity?
In TR 23.741, cell ID list can be provided to BM-SC for finer granularity in eMBMS. Can this feature also be lifted to MBS?
On one hand, the granularity of SAI can be on cell level. If the SAI is properly planned and configured, it is possible to have the local multicast MBS service or broadcast MBS service to be delivered in one or more cells. The cell level granularity can be reached by SAI.
On the other hand, the cell ID is rather dynamic. For example, for energy efficiency, some cells may be disabled, some cells may be merged, etc. If those cell IDs are used by AF, AF needs to be informed about such updates, and AF may need to update the MBS session due to such change. Such dependency is not desired.
Also, for local multicast MBS service, NG-RAN will only deliver MBS data towards those cells with joined UEs, even if the SAI covers a large area. There wouldn’t be resource waste in other cells with no joined UEs. So, it is not necessary to bring cell ID list with finer granularity. 
[Proposal-6] Considering the drawbacks and the limited values (not applicable for local multicast MBS service) of using cell ID list together with SAI list, it is recommended that AF should not provide cell ID list together with SAI list.
[Proposal-7] Consolidate [Proposal-1] to [Proposal-6], the MBS service area in TS 23.247 is proposed to be updated as below:
MBS service area can be represented by MBS SAI list, geographical area information or civic address information when used by AF. And in 5GC and NG-RAN, MBS service area is represented by MBS SAI list:
· MBS service area (MBS SAI list) may be included in the service announcement for local multicast MBS service or broadcast MBS service.
· NEF translates the geographical area information or civic address information to MBS SAI list.
· MBS service area (MBS SAI list) will be used by 5GC and NG-RAN for area restriction for local multicast MBS service or broadcast MBS service.
· MBS service area (MBS SAI list) may be included in the Join Accept or Join Reject NAS messages

For the local multicast MBS service, SMF needs to subscribe “Area of Interest” to AMF. As discussed for [Proposal-4], mapping between TAI list and SAI list may not be possible, therefore “Area of Interest” needs to be enhanced with MBS SAI and sent to NG-RAN so that NG-RAN can determine the area correctly.
[Proposal-8] It is proposed that SMF support sending “Area of Interest” represented by MBS SAI list to AMF which forward the MBS SAI list to NG-RAN. Based on the received MBS SAI list, the NG-RAN determines whether the UE in or out of an MBS service area.

1.2 Mapping with frequency (Question 2 related)
In multi-carrier deployment, the MBS capable UEs needs to be able to determine the right frequency to receive the data of the MBS sessions which they are interested in.
In RAN2 LS S2-2107037(R2-2108914), RAN2 agrees that the mapping between the frequency and MBS SAI in SIB. And thus, UEs need to get the mapping information between the MBS session and the MBS SAI in the service announcement
[Proposal-9] If the SIB which broadcasts the mapping of the MBS service area and the frequency is enabled, the MBS SAI list needs to be included in the service announcement to offer the most flexible solution for the multi-carrier deployment.
It is also possible that SIB is not enabled in the multi-carrier deployment (for example, SIB15 is not mandated in eMBMS deployment). In this case, for broadcast sessions, the RRC_IDLE/INACTIVE UEs can only get the frequency of the MBS session from the service announcement, so that “RAN2 also made a working assumption that a mapping between frequency and MBS service/session can be provided in upper layer signalling (e.g. USD)” in RAN2 LS S2-2107037(R2-2108914),
However, the frequency of the MBS session needs to be static in this solution. When there are some adjustments in the RAN for the frequency configuration, the AF/MBSF needs to be informed, the service announcement needs to be updated and the updated service announcement needs to be delivered to UEs. It brings the dependency between the MBS service operation and RAN operation, which is not desired.
[Proposal-10] If SIB which broadcasts the mapping of the MBS service area and the frequency is NOT enabled, in the service announcement, the frequency of the MBS session needs to be included. It offers an alternative solution for the multi-carrier deployment, which requires dependency between the RAN operation and the application operation.

1.3 sessionID (Question 3 related)
The sessionID parameter TS 36.331 is determined by MBMS-Session-Identity AVP in clause 17.7.11 in TS 29.061, which is defined as below: 
“The MBMS-Session-Identity AVP (AVP code 908) is of type OctetString. Its length is one octet. It is allocated by the BM-SC. Together with TMGI it identifies a transmission of a specific MBMS session. The initial transmission and subsequent retransmissions of the MBMS session will use the same values of these parameters. This AVP is optional within the Gmb interface.”
MBMS-Session-Identity AVP is used to identify the retransmission of the MBMS session, while the MBMS-Session-Repetition-Number AVP in clause 17.7.15 in TS 29.061 identifies the session retransmission sequence number. Using those two parameters together with TMGI, the retransmission of the session can be determined.
In clause 5.1.2 in TS 23.246, it specifies: 
“Each transmission and subsequent retransmission(s) of a specific MBMS session are identifiable by a common MBMS Session Identifier (2-3 Octets) passed at the application layer in the content, and also passed in a shortened form (i.e. the least significant octet) in the MBMS Session Start Request message to the eNodeBs/RNCs/BSCs. The full MBMS Session Identifier should be used by the UE to identify an MBMS session when completing point-to-point repair, while the shortened MBMS Session Identifier is included by the RANs in the notification messages for MBMS”
It is unclear how the point-to-point repair can be performed in the UE side (i.e. unspecified). And thus, it is unclear how RAN and UE can utilize the session retransmission parameters to take further actions. It is also unlikely that RAN and UE can utilize the content received cross sessions (the previous session may be delivered several hours ago or even several days ago), considering the limited buffer in RAN and UE.
It is also specified in clause 5.2 in TS 23.246: 
“The MBMS Session Identifier contained in the notification to the UE shall enable the UE to decide whether it needs to ignore the forthcoming transmission of MBMS session (e.g. because the UE has already received this MBMS session).”
It is not clear how “MBMS Session Identifier” is used and in what scenario. It may be possible for the UE to record the sessions which has been received and then determine the forthcoming retransmission, however, it is still up to the end user to decide whether the retransmission should be ignored. For example, the end user may want to watch the program again for the retransmission of a TV program, and in this case, the retransmission session cannot really be ignored.
On the other hand, there are some mechanisms available in the service layer for the retransmission of the content: for example, for file delivery, FLUTE/ROUTE have mechanism to let UEs determine whether the file is the same as the one they have received before. Based on the mechanism, UEs can decide to receive the file or not.
UEs do not necessarily rely on the session retransmission indication to take further actions, e.g. there is existing retransmission mechanisms in the service layer. Therefore, in our view, session retransmission identification mechanism is considered not necessary in MBS.
[Proposal-11] It is proposed not to introduce sessionID parameter or alike in MBS. 
TMGI is sufficient to identify an MBS session. 

2 Proposal
See TS 23.247 CR0007 (S2-2107197), TS 23.502 CR3139 (S2-2107199)
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