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1	Introduction
During the discussion in RAN3#121, during the discussion in the LS on addressing packet loss during multicast MBS delivery, there were two RAN3 issues identified [1], including:
E1AP issue: When there is temporarily no data to be sent to the UEs for a multicast session that is active, the gNB may move the UE to RRC_INACTIVE state”, this only applicable when E1 is not deployed.
XnAP issue: multicast data forwarding is not supported once the inactive UE access to the network from a new gNB. 
The first issue “temp no data and DL data arrival for Active Multicast Session” was discussed also in [2], and the conclusion was made as:
Whether and how to support “temporary no data” and “DL data arrival” from CU-UP to CU-CP for multicast session? FFS on whether to introduce a new procedure.  
Discuss the issue in TEI17 first, then check whether the issue and solution in TEI17 apply in R18.
In this meeting, we further received 2 reply LSs from RAN2 and SA6 in [7] and [6]. And RAN2 confirms the scenario to move the UE to RRC_INACTIVE state for an active MBS session in case of “temporary no data” for multicast. SA6 highlighted the requirement of no initial lost for mission critical service:
[7]: RAN2 specifications do not explicitly capture any other parameters and/or conditions for the network nodes (e.g., whether the QoS information of the multicast session is taken into account) to make the decision of moving the UE with active multicast session to RRC_INACTIVE other than ‘temporary no data’ for multicast and ‘Expected UE Behaviour’ for unicast/multicast (i.e., it is up to network implementation whether to take QoS information into account).
[6] SA6 would like to draw the attention of SA2 and RAN2 to mission critical KPIs and requirements in 3GPP TS 22.179 clause 6.15, especially to the following (see excerpt below) as they apply to the mission critical service: … [R-6.15.3.2-016] There shall be no (0 ms) initial lost audio at receiving user.
In this contribution, we further discuss about the E1AP issue on if and how to inform from gNB-CU-UP to gNB-CU-CP about Temp no data and DL data arrival for Active Multicast Session, and the corresponding E1AP CR is provided in [8]. Note that the XnAP CR on the data forwarding issue is provided in [9].
2	Discussion
In RAN3 Rel-17 discussion, it was considered that the session activation/deactivation is known by the gNB-CU-CP based on the Multicast Session Activation/Deactivation procedures triggered by the 5GC, therefore, the E1AP and F1AP proposals in [3] on introducing MC related procedures to support multicast inactivity notification were noted [4]. But in TS 38.300, RAN2 introduced one scenario which is currently not supported in case E1 is deployed as the gNB-CU-CP is not aware of temp no data and DL data arrival:
[bookmark: _Hlk112859072]When there is temporarily no data to be sent to the UEs for a multicast session that is active, the gNB may move the UE to RRC_INACTIVE state.
On the other hand, in Rel-18 WI discussion, based on the RAN2 progress, the gNB-CU-CP may also need to be aware of temporary no data and DL data arrival to support multicast reception in RRC_INACTIVE state.
Proposal 1: Enhance E1AP to enable the MBS gNB-CU-UP to inform the gNB-CU-CP about “temporary no data” and “DL data arrival” for multicast session.
As mentioned in [5], to achieve proposal 1, there are two potential solutions:
· [bookmark: _Hlk141783483]Solution 1: introduce new IEs in existing MC Bearer Context To Modify Required IE in MC BEARER CONTEXT MODIFICATION REQUIRED message.
· Solution 2: introduce new message like MC BEARER NOTIFICATION message.
All of the existing sub IEs of the MC Bearer Context To Modify Required IE are optional, introducing new IE will not impact other functionalities for the existing procedure. But in solution 2, if we introduce a new class 2 procedure, the gNB-CU-UP can trigger this procedure without a response/confirm message, which is more efficient, and similar to the PDU session handling.
Proposal 2: Introduce new class2 E1AP: MC Bearer Notification procedure, with MC BEARER NOTIFICATION message to notify the gNB-CU-CP about “temporary no data” and “DL data arrival”.
As defined in TS 38.401 section 8.9.6 RRC State transition, 



Figure 8.9.6.1-1: RRC Connected to RRC Inactive state transition.			Figure 8.9.6.2-1: RRC Inactive to RRC Connected state transition. 
In Figure 8.9.6.1-1, to enable the gNB-CU-UP to trigger Bearer Context Inactivity Notification, the gNB-CU-CP provides an inactivity timer in step 1. When moving the UE to RRC_INACTIVE status, the gNB-CU-CP sends a suspend indication to the gNB-CU-UP. After suspension, in case DL data arrives, the gNB-CU-CP will trigger the DL Data Notification procedure towards the gNB-CU-CP, and then the gNB-CU-CP triggers RAN paging. After the UE access, the gNB-CU-CP sends resume indication to the gNB-CU-UP, then the gNB-CU-UP starts to transmit DL data towards the gNB-DU.
For an active multicast session, similar to the above bearer handling for PDU session, in order to enable the MBS gNB-CU-UP to report temporary no data in case there is no DL packet for a propoer time duration, it is needed for the gNB-CU-CP to configure a Multicast Session Inactivity Timer, in the MC BEARER CONTEXT SETUP/MODIFICATION REQUEST messages.
Proposal 3: Introduce a MC Session Inactivity Timer IE (refer to Inactivity Timer 9.3.1.54) in the MC BEARER CONTEXT SETUP/MODIFICATION REQUEST messages.


Similar to the PDU session bearer handling, besides the inactivity timer proposed above, in case the gNB-CU-CP decides to move the UE or some UEs to RRC_INACTIVE, it is also needed for the MBS gNB-CU-UP to be aware of when there is a need notify the gNB-CU-CP about “DL data arrival”, and let the MBS gNB-CU-UP to be aware when to start deliever the received DL packets to the gNB-DU to avoid missing packet by the UEs, there is a need for the gNB-CU-CP to inform the gNB-CU-UP about the MC session status, i.e. via introducing a MC Bearer Context Status Change IE ENUMERATED {Suspend, Resume, …} in the MC BEARER CONTEXT SETUP/MODIFICATION REQUEST messages. Note that this can also be reused in case 5GC triggers Multicast session Deactivation/Activation scenario. 
Proposal 4 : Introduce a MC Bearer Context Status Change IE ENUMERATED {Suspend, Resume, …} in the MC BEARER CONTEXT SETUP/MODIFICATION REQUEST messages.
3	Conclusion
In this contribution, we analyse whether and how to support “temporary no data” and “DL data arrival” from CU-UP to CU-CP for multicast session, and get the following proposals:
Proposal 1: Enhance E1AP to enable the MBS gNB-CU-UP to inform the gNB-CU-CP about “temporary no data” and “DL data arrival” for multicast session.
Proposal 2: Introduce new class2 E1AP: MC Bearer Notification procedure, with MC BEARER NOTIFICATION message to notify the gNB-CU-CP about “temporary no data” and “DL data arrival”.
Proposal 3: Introduce a MC Session Inactivity Timer IE (refer to Inactivity Timer 9.3.1.54) in the MC BEARER CONTEXT SETUP/MODIFICATION REQUEST messages.
Proposal 4 : Introduce a MC Bearer Context Status Change IE ENUMERATED {Suspend, Resume, …} in the MC BEARER CONTEXT SETUP/MODIFICATION REQUEST messages.
The corresponding E1AP CR is provided in [8], the CR to TS 37.480 is provided in [9].
Note that the XnAP CR on the data forwarding issue is provided in [10].
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