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 Introduction

To supporting multicast for UEs in RRC_INACTIVE, such as the configuration delivery method/cell reselection/state transitions, there might be issues on scalability and QoS. We propose some guideline with the help of the WID, on prioritising both scalability and QoS support.
 on scalability
Open issues for Rel-18 MBS includes resource efficiency and capacity as follows: supporting multicast for UEs in RRC_INACTIVE can improve power efficiency; while another goal mentioned in Rel-18 MBS WID is to mitigate the congestion in cells due to a large number of UEs kept in RRC_CONNECTED state.
	Given that Rel-17 MBS already provide the basic function to support MBS services, the general main goal for Rel-18 should be to enable better deployment of MBS, such as improvement of resource efficiency and capacity based on Rel-17 MBS.
In Rel-17, RAN only specifies multicast for UEs in RRC_CONNECTED state, which may not fully fulfil the requirements of, e.g., Mission Critical Services, especially for cells with a large number of UEs according to TR 23.774. Also, to always keep UEs in RRC_CONNECTED state is not power efficient. It is ‎therefore important to support multicast for UEs in RRC_INACTIVE. 


Supporting multicast for UEs in RRC_INACTIVE aims to improve UE power efficiency and scalability for network providing the multicast service. 
There are some potential issues that might harm scalability which we will elaborate here:
 PTM configuration reception/update

Firstly we need to discuss the configuration about multicast reception for UEs in RRC_INACTIVE. In Rel-17, there are two kinds of delivery modes of configuration for MBS service(s).

Mode 1 (dedicated RRC delivery method): delivered by dedicated signaling, such as, RRC Reconfiguration.

Mode 2 (MCCH delivery method): delivered by broadcast signaling, such as, MCCH.
Mode 1 is used for multicast reception only when UEs in RRC_CONNECTED, and Mode 2 is used for broadcast reception regardless of the RRC state of UEs.

In Rel-17, the configurations about multicast and broadcast are delivered by dedicated signaling and MCCH respectively, by Mode 1 and Mode 2.
The features of Mode 1 are as follows: only for UEs in RRC_CONNECTED/differentiated configuration for each UE/better support for QoS enforcement, Meanwhile, the features of Mode 2 are as follows: for UEs in any RRC state/common configuration for a group of UEs interested in the same MBS service/less support for QoS enforcement.
From the perspective of scalability, Mode 2 is more suitable: in case of PTM configuration delivery and update to large number of UEs, a broadcast signaling feature better scalability.
The scalability of network is supported better by MCCH delivery method of configuration. 
 HO or Cell reselection

In Rel-17, to ensure service continuity of MBS service(s), there are some modification about the cell reselection rules.
For multicast, Due to it always be transmitted for UEs in RRC_CONNECTED, there is no need to consider cell reselection. 

For broadcast, to ensure service continuity for UEs in RRC_INACTIVE/RRC-IDLE as much as possible, gNB indicates the list of neighbour cells providing the same MBS broadcast service which as provided in the serving cell. The UE applies the normal cell reselection rules with the following modifications[2]:

	-
the UE which is receiving or interested to receive MBS broadcast service(s) via PTM and can only receive these MBS broadcast service(s) via PTM while camping on the frequency providing these MBS broadcast service(s) is allowed to make this frequency highest priority when the conditions described in TS 38.304 [10] are met;

-
when the MBS broadcast service(s) which the UE is interested in are no longer available (after the end of the session) or the UE is no longer interested in receiving the service(s), the UE no longer prioritises the frequency providing these MBS broadcast service(s).


In Rel-18, regarding multicast for UEs in RRC_INACTIVE, we need to ask whether UE is allowed to roam across cells which might not offer the multicast services. For a typical MCPTT or public safety scenarios, the end user or UE might gather across cells: physical cells might not overlap with the event that gathers UEs. If one cell is in congestion status, neighbouring cell might be as well. Otherwise there will be signaling overhead for RRC resume/HO/RACH from large number of UEs.

There might be scalability issues if UE is kept in one cell to receive the multicast service in RRC_INACTIVE, and also during HO from network for cross cells mobility.
 State Transitions or not
The same issue on above mobility case can also be applied here: for UEs in RRC_INACTIVE, the state transition from RRC_INACTIVE to RRC_CONNECTED introduces extra overhead. For RRC_INAVTIVE UE with multicast reception, state transitioning might have to be triggered:

There is no multicast which UE is receiving in the re-selected cell.

UE cannot obtain configuration about multicast reception in the re-selected cell.
For UEs in RRC_INACTIVE, RRC resume will be triggered if UE cannot receive multicast which UE is receiving or interested to receive in the re-selected cell.
If many RRC_INAVTIVE UEs trigger RRC Resume at the same time, this will be bad for the scalability of the network. 

RRC resume may be triggered frequently due to multicast for UEs in RRC_INACTIVE, which is bad for the network scalability.
 on QoS

For UE in RRC_INACTIVE, there shall be no UE-network interaction as in RRC_CONNECTED based on Rel-15 design. We suggest such principle shall be kept for Rel-18 NR MBS, that there is no feedback at any protocol layer when UE is receiving the multicast service in RRC_INACTIVE.

UE does not have any interaction, e.g.,HARQ feedback, RLC status or PDCP status report to network in RRC_INACTIVE.

For UE in RRC_INACTIVE while receiving the multicast data, there shall be no HARQ feedback or any PTP re-transmission.
On the other hand, in Rel-17, QoS enforcement is a big difference between multicast and broadcast. Regarding multicast for UEs in RRC_INACTIVE, QoS is another concern if multicast service is to be delivered to UE if there is no any UE-network interaction.
In Rel-17, QoS enforcement is a big difference between multicast and broadcast.
Therefore, how to enforce QoS for multicast reception in RRC_INACTIVE shall be considered.
 Conclusion
Based on the analysis provided above, we have the following proposals:

Prioritise scalability in solutions to support multicast reception for UEs in RRC_INACTIVE.
QoS enforcement shall be considered for multicast reception for UEs in RRC_INACTIVE.
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