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 Introduction
One outstanding series of issue from the RIL list to NR MBS was the treatment to MRB (especially multicast MRB) and DRB on various places here and there. 

In this contribution, we try to sort things out in the following aspects how we should treat multicast MRB in

- connection management

- priority of multicast MRB in MII.
// related RILs are:
- H001 / H005 

- Z608 / C005
 Discussion
 Radio bearer in connection control
In RRC spec there is a lot of connection control procedure that is based on the status of configured radio bearer, for example, in the following text, multicast MRB is treated together with DRBs in different aspects

configuration only after security activation.
RRC connection only needed if radio bearer (SRB2 , DRB and/or MRB) is configured.
RRC re-establishment/release only if at least SRB2, and DRB are configured.
5.3.1.1
RRC connection control

Upon receiving the UE context from the 5GC, the RAN activates AS security (both ciphering and integrity protection) using the initial AS security activation procedure. The RRC messages to activate AS security (command and successful response) are integrity protected, while ciphering is started only after completion of the procedure. That is, the response to the message used to activate AS security is not ciphered, while the subsequent messages (e.g. used to establish SRB2, DRBs and multicast MRBs) are both integrity protected and ciphered. After having initiated the initial AS security activation procedure, the network may initiate the establishment of SRB2 and DRBs and/or multicast MRBs, i.e. the network may do this prior to receiving the confirmation of the initial AS security activation from the UE. In any case, the network will apply both ciphering and integrity protection for the RRC reconfiguration messages used to establish SRB2, DRBs and multicast MRBs. The network should release the RRC connection if the initial AS security activation and/ or the radio bearer establishment fails. A configuration with SRB2 without DRB or multicast MRB, or with DRB or multicast MRB without SRB2 is not supported (i.e., SRB2 and at least one DRB or multicast MRB must be configured in the same RRC Reconfiguration message, and it is not allowed to release all the DRBs without releasing the RRC Connection). For IAB-MT, a configuration with SRB2 without any DRB/MRB is supported.

5.3.7
RRC connection re-establishment

A UE in RRC_CONNECTED, for which AS security has been activated with SRB2 and at least one DRB/multicast MRB setup or, for IAB, SRB2, may initiate the procedure in order to continue the RRC connection.

5.3.8
RRC connection release

-
to suspend the RRC connection only if SRB2 and at least one DRB or multicast MRB or, for IAB, SRB2, are setup, which includes the suspension of the established radio bearers.

In some of the cases (e.g., configuration only after security activation.), it is OK to have multicast MRB added in the description. However, in most of the multicast MRB added in the RRC control procedure or condition, it might be not necessary, based on our observation of the SA2 defined resource model for multicast.

In current resource model for multicast,

there will always be an PDU session associated with the Multicast session. UE relies on such PDU session to apply for the multicast, and 5GC uses the per UE PDU session management signaling to notify the gNB about UE join and leave operation.
for any PDU session, there will be a default QoS flow (Non-GBR). and for any PDU session for which resource establishment request is acknowledged by gNB, resources including NG-U and radio bearers will be allocated for the QoS flows.
therefore if one UE is configured with at least one MRB, there will be at least one DRB for the corresponding PDU session, i.e., there wont be such case that only when SRB2 and MRB are configured but there is no DRB.
23501/5.7
QoS model

5.7.1
General Overview

5.7.1.1
QoS Flow

Within the 5GS, a QoS Flow associated with the default QoS rule is required to be established for a PDU Session and remains established throughout the lifetime of the PDU Session. This QoS Flow should be a Non-GBR QoS Flow (further details are described in clause 5.7.2.7).

38413/8.2
PDU Session Management Procedures

8.2.1
PDU Session Resource Setup

8.2.1.2
Successful Operation

Upon reception of the PDU SESSION RESOURCE SETUP REQUEST message, if resources are available for the requested configuration, the NG-RAN node shall execute the requested NG-RAN configuration and allocate associated resources over NG and over Uu for each PDU session listed in the PDU Session Resource Setup Request List IE.   

Based on the resource model defined by SA2, there will always be a DRB if there is MRB configured by network.
Therefore in the conditions of configured radio bearers in connection control, it is not necessary to explicitly indicate whether multicast MRB shall be configured or not. Take the RIL [H001] as an example, in the initiation case of conditionalReconfiguration, there is no need to say we will need at least one MRB configured. The reason is, as long as there is one MRB configured, there will be at least one DRB for the associated PDU session.
-
the conditionalReconfiguration for CHO or CPA is included only when AS security has been activated, and SRB2 with at least one DRB or, for IAB, SRB2, are setup and not suspended.

Therefore, we propose that suggested CR in H001 shall not be agreed for now.

There are other cases that might need further consideration too. for example in the following condition for reconfigurationWithSync / RRC connection suspension, there is no need to indicate there will be one multicast MRB or not, as the decisive factor there is SRB2 and DRB.

-
the reconfigurationWithSync is included in masterCellGroup only when AS security has been activated, and SRB2 with at least one DRB or multicast MRB or, for IAB, SRB2, are setup and not suspended;

to suspend the RRC connection only if SRB2 and at least one DRB or multicast MRB or, for IAB, SRB2, are setup, which includes the suspension of the established radio bearers (except for broadcast MRBs)

The conditionalReconfiguration for CHO or CPA is configured regardless of the existence of multicast MRB.
RRC Connection suspension can be issued regardless of the existence of multicast MRB.
 priority in MBS interests indication
MBS interest indication (MII) from UE to network is a feature borrowed from LTE eMBMS, to help network better schedule the UE subject to the UE's capability, to receive the broadcast and unicast service simultaneously.
TS 36300

Except for NB-IoT UEs, in RRC_CONNECTED, the UE that is receiving or interested to receive MBMS via MBSFN or SC-PTM informs the network about its MBMS interest via a RRC message and the network does its best to ensure that the UE is able to receive MBMS and unicast services subject to the UE's capabilities:

-
the UE may indicate its MBMS interest even if the current configured serving cell(s) do not prevent it from receiving the MBMS services it is interested in.

-
the E-UTRAN reuses the SupportedBandCombination IE to derive the UEs MBMS related reception capabilities, i.e. the E-UTRAN tries to ensure that the UE is able to receive MBMS and unicast bearers by providing them on the frequencies indicated in SupportedBandCombination IE signalled by the UE. The UE supporting MBMS reception via MBSFN or SC-PTM shall support MBMS reception via MBSFN or SC-PTM respectively, on any serving cell and on any cell that may be additionally configured as serving cell according to the UE capabilities.

-
the E-UTRAN tries to ensure that the UE which does not support simultaneous reception of unicast transmission and SC-PTM transmission in one subframe on one carrier is able to receive the indicated MBMS services transmitted via SC-PTM and to receive unicast bearers by scheduling them in different subframes.

If MBMS is prioritised and the unicast connection cannot be maintained because of congestion on the MBMS carrier then the E-UTRAN releases unicast bearers. It is left to E-UTRAN implementation whether all bearers or only GBR bearers are released. The E-UTRAN does not trigger re-establishment of the released unicast bearers. For congestion control, the E-UTRAN can rely on existing access control mechanisms.

In the MII, UE also indicates whether it prioritizes MBS reception over unicast connection, such that network will then decide whether to release UE's unicast connection. Please note that it was about unicast connection rather than unicast bearers. 

From the data transmission perspective, multicast MRB is more like unicast DRBs that configured for one UE. If only there is one bit in the MII to do such prioritization, it is natural to group multicast MRB together with DRB.

The prioritization over unicast bearer applies to multicast MRB too, that is, if indicated by UE, the reception of broadcast services is prioritized compared to unicast bearer and also multicast MRB.

 Conclusion
Based on the analysis provided above, we have following observations and proposals on DRX for NR MBS:

Observation 1
Based on the resource model defined by SA2, there will always be a DRB if there is MRB configured by network.

Proposal 1
The conditionalReconfiguration for CHO or CPA is configured regardless of the existence of multicast MRB.

Proposal 2
RRC Connection suspension can be issued regardless of the existence of multicast MRB.

Proposal 3
The prioritization over unicast bearer applies to multicast MRB too, that is, if indicated by UE, the reception of broadcast services is prioritized compared to unicast bearer and also multicast MRB.

The related CR of the proposals are provided in our companion paper to 331 in R2-2205627.
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