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 Introduction
One outstanding series of issue from the RIL list to NR MBS was the MRB ID and the modification to it without interruption of the MRB data reception ("MRB ID modification on the fly", as we call it in later part of this contribution).
In this contribution, we try to sort things out in the following aspects for the following RIL:
- C001/H002/v503/Z609
 Discussion
 MRB ID space
In Rel-17 NR MBS, both LCID and DRB ID were extended for some reasons. For LCID due to the mechanism of re-tx in PTP but potential layer 1 miss-detection issue, LCID for PTM leg of MRB is required to be extended to be unique in the scope of one UE (it might be unique from network perspective as well depending on network decision). 

However, for MRB ID, there are other solutions though instead of making it unique in the scope of one UE. RAN3 has an LS on the MRB ID design (RAN3 informed RAN2 about the preference for the scope of MRB ID and asked RAN2 to comment on this proposal in the LS [1]):

Scope of MRB ID:

E1 and F1 interface functions would benefit from the MRB ID to be unique only in the scope of an MBS session, but not within the scope of an UE. This would allow the use the same MRB ID for all UEs.

To RAN2 group.

ACTION: 
RAN3 asks RAN2 to

1/ comment on the uniqueness of MRB ID in the scope of an MBS session instead of UE scope

It was later discussed in RAN2 to figure out the following issues [2]:
If we introduce per session MRB ID, as requested by RAN3, then the following issues may happen:

1.issues with reconfiguration if UE joins a new session which was allocated the same ID as another session of the UE

2.during handover, different gNBs may have assigned the same MRB ID to different sessions which requires release and addition of the MRB and leads to data loss

If the MRB ID is allocated within the scope of one multicast session, the design proposed in RAN3, i.e., per multicast session space allocation of MRB ID, can already be achieved. 

And this is exactly what is written in the running CR. In current 331 for NR MBS (and also the E1/F1 spec), the MRB configuration is always with associated with an TMGI (which identifies the multicast session the MRB serves). From UE perspective, even for different multicast sessions that one UE has been configured with, the same MRB ID can be configured to one UE.
MRB-ToAddModList-r17 ::=                SEQUENCE (SIZE (1..maxMRB-r17)) OF MRB-ToAddMod-r17

MRB-ToAddMod-r17 ::=                    SEQUENCE {

    tmgi-r17                                TMGI-r17                                                OPTIONAL,   -- Cond MRBSetup

    mrb-Identity-r17                        MRB-Identity-r17,

    mrb-IdentityNew-r17                     MRB-Identity-r17                                        OPTIONAL,   -- NEED N

    reestablishPDCP-r17                     ENUMERATED{true}                                        OPTIONAL,   -- Need N

    recoverPDCP-r17                         ENUMERATED{true}                                        OPTIONAL,   -- NEED N

    pdcp-Config-r17                         PDCP-Config                                             OPTIONAL,   -- Cond PDCP

    ...

}

MRB-ToReleaseList-r17 ::=               SEQUENCE (SIZE (1..maxMRB-r17)) OF MRB-Identity-r17

MRB-Identity-r17 ::=                    INTEGER (1..512)

Quote from TS 38.331-h00 on the MRB config design.
Let us see what might happen if in one cell the total MRB ID is 512 (after extension):
it poses an upper bound to the MRB configured in one cell, to require that only 512 unique MRB ID is allocated in one cell. (there might be more MBS sessions that are required based on stage 1 specs)
UE might need to update its MRB ID on the fly . Even MRB ID change on the fly (the MRB id can be changed without releasing/adding MRB) is supported, for MRB ID uniqueness, or the MRB ID not sync among different gNBs, it does not come free. Extra signaling might be needed here and then.
Limiting the MRB ID to be per UE uniqueness poses an upper bound to the MRB configured in one cell, which will further invoke re-configuration of MRB ID on the fly to (various) UE, to just modify the MRB ID.
We want to present more discussion of the MRB ID modification without interrupting the MRB reception more in the following section.
 MRB ID modification on the fly
Another issue to be resolved by this mechanism is the MRB ID sync among gNBs.

Network nodes might be freely allocate the MRB ID for the MRB with the same set of QoS flow mapped to. Therefore to achieve data loss minimization, gNB shall be able to modify the MRB ID without interrupting the MRB data reception. 

However, this might not be needed in the first place. To make sure the same set of QoS flow are following the same mapping rule to the same MRB, the spec leaves it to network implementation [3].

If we assume there will be some network coordination among network nodes to achieve so, we can make further easy assumption that the MRB ID can be coordinated too.

The QoS flow to MRB mapping rule is synced among RAN nodes, suggested by the initial release of Rel-17 Stage 2 spec, i.e., TS 38.300h00.

The MRB ID can be synced among RAN nodes too by network implementation.

During the RIL period for RAN2 adhoc meeting pre-RAN2-118, we see extra work is needed to sort out the signaling/procedure definition for MRB ID modification on the fly. (see RIL [C001] and [H002]).
It creates more issues by supporting the MRB modification on the fly.
Therefore, based on our above observation, a more feasible and practical way forward on the MRB ID modification on the fly is to drop such feature. We propose to support MRB ID sync among network nodes by network implementation instead to be consistent with stage 2 spec.

For the deployment scenarios of PDCP SN sync based on SN on NG-U, the MRB ID and PDCP SN length are synced by means of network implementation.
Based on above observation, having MRB ID in the per MBR session space (to be consistent with RAN3 spec), and have it synced among gNBs will be the clear solution. It features better readability, less spec efforts, and easier potential maintenance work.

MRB ID is of the same length of DRB, i.e., no need to extend MRB ID length.
One multicast MRB is uniquely identified by MRD ID and the MBS session ID (i.e., TMGI).
Do not support the MRB ID modification on the fly, i.e., MRB ID modification without release/add MRB explicitly.
To reduce the signaling overhead, some TMGI index could be used, as indicated in the suggest CR to 300 (R2-2205625)/331 (R2-2205627).
 Conclusion
For the deployment scenarios of PDCP SN sync based on SN on NG-U, the MRB ID and PDCP SN length are synced by means of network implementation.
MRB ID is of the same length of DRB, i.e., no need to extend MRB ID length.
One multicast MRB is uniquely identified by MRD ID and the MBS session ID (i.e., TMGI).
Do not support the MRB ID modification on the fly, i.e., MRB ID modification without release/add MRB explicitly.
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