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 Introduction

In this paper, we will discuss several issues for multicast reception in RRC_INACTIVE based on agreements of SA2 and RAN2, including:

section 2, whether per UE level assistant information from 5GC is needed.
section 3, network awareness of the distribution of UEs receiving multicast in RRC_INACTIVE. 
section 4, F1 impact of multicast reception in RRC_INACTIVE based on the progress of RAN2.
 Assistant information
SA2 working group discussed assistant information from 5GC for multicast reception in RRC_INACTIVE. The progress is as follows:

	-
For MBS session level assistance information:

-
The existing MBS session QoS parameters (e.g. ARP, 5QI) can be used as the MBS session level assistance information by NG-RAN to differentiate different MBS sessions.

-
For UE level MBS assistance information:

-
The UE level MBS assistance information is an optional new parameter and set per MBS session. It is indicated by the AF to inform the network whether from the expected traffic pattern of the UE the indicated UE is preferred to be kept in the RRC Connected state even if it is able according to its radio capabilities to receive the MBS session data in RRC_INACTIVE state, e.g. a frequent talker.

NOTE 1:
The protocol detail and how the assistance information is formatted (e.g. as a flag, multiple choices (high/low/medium) or multiple integer values of the assistance information for the expected traffic pattern) is to be defined in normative phase and requires RAN WG feedback.

-
The AF provides the UE level MBS assistance information as part of MBS subscription data during External Parameter Provisioning procedures as defined in clause 6.4.2 of TS 23.247 [4].

-
The SMF provides the received UE level MBS assistance information to NG-RAN node as part of the PDU session information in N2 SM Info and sent to NG-RAN via AMF.

-
NG-RAN use the MBS session level and UE level MBS assistance information as help for the decisions on whether to enable delivery for reception in RRC_INACTIVE state for an MBS session and/or on which UEs to keep in RRC_CONNECTED or. RRC_INACTIVE state. How NG-RAN performs those decisions is up to NG-RAN implementation.


For UE level assistant information, it may be an optional indication. The final design decision is up to NG-RAN .
From the perspective of RAN, there is no explicit requirements for multicast reception to distinguish privileged UEs, thus it is not necessary to increase the complexity of AS layer’s design for it. 

as RAN is well aware the traffic pattern of one specific UE;

RAN could release the UE the UE might resume with low CP latency, which was exactly RRC_INACTIVE was introduced in Rel-15;

even the UE level assistant information itself as SA2 indicated, is an optional parameter, it makes such indication irrelevant. 

Such UE level assistant information may not affect the final decision but introduce the complexity of AS layer’s design, i.e., another variable to consider.

The final decision about whether UE is allowed to receive multicast in RRC_INACTIVE is up to NG-RAN implementation. 

The UE level assistant information cannot prevent privileged UE from receiving multicast in RRC_INACTIVE but introduce the complexity of AS layer’s design.

No per UE level assistant information from 5GC is needed.
 Network awareness of the distribution of UEs receiving multicast in RRC_INACTIVE
In the last meeting, whether network should be aware the distribution of UEs receiving multicast in RRC_INACTIVE or not was discussed but no agreement. Several options has been discussed:

Option 1: gNB is OK not to be aware the distribution of RRC_INACTIVE UEs.
Option 2: some enhancement to help gNB aware the distribution of RRC_INACTIVE UEs.
For option 1, gNB always keep PTM delivery since the first UE transitions to RRC_INACTIVE to receive multicast. Due to the fact that RRC_INACTIVE UEs may move to other cells, this method may cause the waste of PTM transmission resources. But considering the cell is congested, this is already a balance between the congestion control and service delivery. Just look at the Broadcast method introduced in Rel-17. If the most serious problem in the cell is to control congestion, some waste of PTM transmission resources can be allowed.

Introducing multicast reception in RRC_INACTIVE is already a balance between the congestion control and service delivery.
For option 2, a possible method is that gNB estimates the distribution of UEs receiving multicast in RRC_INACTIVE by randomly paging some of RRC_INACTIVE UEs receiving multicast. By this way, gNB can estimate how many RRC_INACTIVE UEs receiving multicast move in the current cell and how many RRC_INACTIVE UEs receiving multicast move out to other cells.

gNB can estimate the distribution of UEs receiving multicast in RRC_INACTIVE by randomly paging some of RRC_INACTIVE UEs receiving multicast.
No enhancement is needed to allow network to be aware of the distribution of UEs receiving multicast in RRC_INACTIVE.
 F1 impact of multicast reception in RRC_INACTIVE
In the RAN2 120 Toulouse meeting, there is an agreement about the delivery method of PTM configuration in RRC_INACTIVE as follows:

	MCCH is used in case there is a need to indicate a PTM configuration in case there is a need for change in PTM config or during mobility beyond serving cell / gNB. FFS session status change and other indications. 


MCCH is used to deliver the updated PTM configuration for multicast reception in RRC_INACTIVE. 

Please be aware that in Rel-18, there are always RRC_CONNECTED UEs and RRC_INACTIVE UEs receiving the same multicast session at the same time, so for the same multicast, the PTM configuration will be delivered by RRC message and MCCH message. 

For the same multicast, the updated PTM configuration will be delivered by RRC message and MCCH message, for at least UE in RRC_CONNECTED and UE in RRC_INACTIVE, respectively.
How the gNB-CU notifies gNB-DU to provide PTM configuration to the UEs for the same multicast service by means of MCCH and RRC needs to be discussed. There are two options:
Option 1: An indication from gNB-CU to gNB-DU to indicate the multicast will be received in RRC_INACTIVE.

Option 2: Reusing the broadcast related procedure.
For Option 1, according to the indication, gNB-DU will provide the updated PTM configuration of the multicast by means of MCCH. 

For option 2, gNB-DU will receive the same session context (such as same session ID) from multicast related procedure and broadcast related procedure. gNB-DU needs to complete the following operations:

gNB-DU needs to distinguish whether the contexts received by the two processes are related at first. 

gNB-DU needs to decide whether these two associated contexts need to be managed separately or merged. If they are merged, in case the gNB-CU sends different commands from two processes, how to deal with it.

gNB-DU needs to configure the same resources for two associated contexts.

Compare with Option 1, Option 2 may complicate the context management at gNB-DU.

Reusing the broadcast related procedure to indicate gNB-DU to provide multicast configuration by MCCH may complicate the context management of gNB-DU.
gNB-CU indicates gNB-DU to deliver PTM configuration in MCCH for multicast reception in RRC_INACTIVE. Details FFS.
 Conclusion
We have the following recommendations:

No per UE level assistant information from 5GC is needed.
No enhancement is needed to allow network to be aware of the distribution of UEs receiving multicast in RRC_INACTIVE.

gNB-CU indicates gNB-DU to deliver PTM configuration in MCCH for multicast reception in RRC_INACTIVE. Details FFS.
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