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1 Introduction
In the last RAN2 meeting [1], some agreements related to multicast reception in RRC_INACTIVE had been achieved, which are given as follows,
	UE shall join in the multicast session before receiving multicast in RRC INACTIVE.
If network finds it useful, the PTM configuration for the (single) serving cell can be configured to UE before the session activation, and UE stores the configuration. When session is activated, UE can receive multicast in INACTIVE state by applying the configuration without going back to RRC_CONNECTED, if not updated by MCCH after being configured.
When network configures UE to receive multicast in INACTIVE state, RRCRelease message with suspendconfig can be used to deliver the PTM configuration. Other dedicated RRC messages will not be used to provide PTM configuration for MBS multicast for INACTIVE.
We introduce a new MCCH logical channel for multicast in INACTIVE (different from broadcast MCCH)
Multicast MCCH configuration is provided via new SIB. 
Optionally, Multicast MCCH configuration for the serving cell can also be provided in dedicated signalling. Understanding is we are not optimizing mobility case because of this.
Serving cell will not provide the PTM configuration of neighbour cells from other gNBs.
FFS whether the network can provide PTM configuration for intra-gNB cells. 


In this contribution, we would like to provide our considerations on the remaining UP issues for multicast reception in RRC_INACTIVE mainly focusing on PDCP operations for service continuity.
2. Discussion
In the post Email [#607], most of companies have agreed that UE does not need to re-establish PDCP (i.e. re-initiate the PDCP variables) of the multicast MRB if PDCP COUNT can be sync between source and target cell during INACTIVE mobility. However, it is FFS how UE knows PDCP COUNT is sync between cells and whether to standardize the UE PDCP operation during INACTIVE mobility.
In the current Rel-17 multicast as shown in [3], the network has some mechanisms to ensure DL PDCP COUNT value synchronization and continuity between the source cell and the target cell: 
If minimisation of data loss is applied for a given MRB, synchronisation of allocation of PDCP COUNT values is applied by either or a combination of the following methods:
-	derivation of the PDCP COUNT values by means of a DL MBS QFI Sequence Number provided on NG-U. Synchronisation in terms of MBS QoS flow to MRB mapping and PDCP SN size of the corresponding MRB among gNBs are achieved by means of network implementation.
-	deployment of a Shared NG-U Termination at NG-RAN, shared among gNBs, which comprises a common entity for assignment of PDCP COUNT values. Synchronisation in terms of MBS QoS flow to MRB mapping and PDCP SN size of the corresponding MRB among gNBs may be achieved by means of network implementation.
If PDCP COUNT values are derived from a DL MBS QFI Sequence Number provided on NG-U and only one QoS Flow is mapped to an MRB, the gNB shall set the PDCP COUNT value of PDCP PDU to the value of the DL MBS QFI Sequence Number provided with the received packet over NG-U. If PDCP COUNT values are derived from a DL MBS QFI Sequence Number provided on NG-U and multiple QoS Flows are mapped to an MRB, the gNB may derive the PDCP COUNT value of the PDCP PDU from the sum of the DL MBS QFI Sequence Numbers of the QoS Flows mapped to this MRB.
According to the above, there is a basic assumption that synchronization of PDCP COUNT value needs synchronization in terms of MBS QoS flow to MRB mapping and PDCP SN size of the corresponding MRB among gNBs. If this assumption is met, synchronization of PDCP COUNT value may be achieved. Hence, the network can have two alternatives to inform UE about whether to achieve synchronization of PDCP COUNT value or not:
Alt 1: Explicit indication about synchronization of PDCP COUNT value. For example, there may be a neighbour list to indicate which neighbour cell(s) has synchronization of PDCP COUNT value in the multicast MCCH of current MBS cell, which is per MRB level.
Alt 2: Implicit indication about synchronization of PDCP COUNT value. For example, synchronisation in terms of MBS QoS flow to MRB mapping and PDCP SN size of the corresponding MRB between source and target cells can implicitly indicate synchronization of PDCP COUNT value between these two cells, which is guaranteed by smart NW implementation. 
In our understanding, although Alt1 (explicit indication) is more accurate, signalling overhead and specification efforts are also increased. Alt 2 (implicit indication) is simpler and more preferable.
Hence, we propose that:
Proposal 1 UE decides synchronization of PDCP COUNT value between source and target cells based on synchronisation in terms of MBS QoS flow to MRB mapping and PDCP SN size of the corresponding MRB between these two cells.
When an RRC_INACTIVE UE re-selects for a target cell and decides synchronization or non-synchronization of PDCP COUNT value for each MRB between source and target cells, e.g. based on MBS QoS flow to MRB mapping, the UE’s behaviours may include:
- Reset RLC entity of each multicast MRB;
- Reset MAC part of multicast MRB(s);
- Keep PDCP entity of each synchronized multicast MRB, i.e. not re-establish PDCP;
- Re-establish PDCP entity of each non-synchronized multicast MRB, e.g. set the initial value of variable as R17 broadcast MRB or trigger back to RRC_CONNECTED state.
Furthermore, for a non-synchronized MRB, it may be an issue how to set the initial value of variable upon PDCP re-establishment. It is not convenient for the network to send a PDCP COUNT initial value to a UE in RRC_INACTIVE state.  Carrying in MCCH is not an appropriate or effective choice since repetition period and modification period of MCCH may introduce many issues, e.g. not updating in time, higher signalling overhead and interference with other normal UEs. It is just an acceptable method to set the initial value of variable as R17 broadcast MRB, e.g. based on PDCP SN of the first received PDU and HFN selection by UE implementation. Out of sync for COUNT or HFN value may be tolerable for an RRC_INACTIVE UE since neither PDCP security nor status report & retransmission is supported for MRB. Finally, when UE enters back to RRC_CONNECTED state, the network would configure that UE, e.g via release&add MRB procedure, to establish a new PDCP entity with proposed PDCP COUNT initial value to get back to in sync state for COUNT value.
Or, if any non-synchronized MRB exists, UE would trigger back to RRC_CONNECTED state to (re-)establish the PDCP entity and get the synchronized PDCP COUNT value. This solution is simpler and more effective from the perspective of multicast reception, but with higher system signalling overhead.
Proposal 2 When a UE decides non-synchronization of PDCP COUNT value of any MRB between source and target cells, it may re-establish/re-initialize the corresponding PDCP entity as R17 broadcast MRB or trigger back to RRC_CONNECTED state.
Beside mobility, the other typical scenario with service continuity requirement is state transition, e.g. from RRC_CONNECTED to RRC_INACTIVE or the contrary. For the state transition from RRC_CONNECTED to RRC_INACTIVE, UE can easily get and sustain the synchronized PDCP COUNT value in RRC_CONNECTED and keep each PDCP entity and variables into RRC_INACTIVE. However, there is a special case that if UE is released to RRC_INACTIVE before session start, it is an issue how to get the initial PDCP COUNT value.
For the state transition from RRC_INACTIVE to RRC_CONNECTED, the network can (re-)establish and initialize the PDCP entity if out of sync may exist. The detailed procedure can be left to the network implementation.
Proposal 3 For a UE performing state transition between RRC_INACTIVE and RRC_CONNECTED, it can be left to network implementation to guarantee the synchronization of PDCP COUNT value.

3. Conclusion
In this contribution, we have provided our considerations on the remaining UP issues for multicast reception in RRC_INACTIVE. All the proposals are summarized as follows,
Proposal 1 UE decides synchronization of PDCP COUNT value between source and target cells based on synchronisation in terms of MBS QoS flow to MRB mapping and PDCP SN size of the corresponding MRB between these two cells.
Proposal 2 When a UE decides non-synchronization of PDCP COUNT value of any MRB between source and target cells, it may re-establish/re-initialize the corresponding PDCP entity as R17 broadcast MRB or trigger back to RRC_CONNECTED state.
Proposal 3 For a UE performing state transition between RRC_INACTIVE and RRC_CONNECTED, it can be left to network implementation to guarantee the synchronization of PDCP COUNT value.
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