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 Introduction
In this paper, we will analyze the following issues:

section 2, the content for multicast reception in RRC_INACTIVE in RRCRelease message
section 3, the management of PTM configuration
section 4, how to select the threshold parameter of reception quality for multicast reception in RRC_INACTIVE
section 5, on co-existence of SDT and Rel-18 MBS 
 PTM configuration in RRCRelease message
RAN2 has agreed to deliver PTM configuration for multicast reception in RRC_INACTIVE via RRCRelease message. But the exact parameters in RRCRelease message has not been discussed. In this section, we will discuss some parameters which should be contained in RRCRelease for multicast reception in RRC_INACTIVE.
# Cell ID
A PTM configuration should always be related with one cell. For UEs in RRC_CONNECTED, the PTM configuration is always associated with one specific serving cell, UE always knows which cell it belongs to. For the PTM configuration in MCCH, it surely belong to the current cell. As for the PTM configuration in RRCRelease message, it must belong to the serving cell of UE. But there may be multiple serving cells, if there is no relevant cell ID, the UE cannot know which cell the configuration belongs to. Thus, the corresponding cell ID should be contained as part of the PTM configuration in RRCRelease message.

A PTM configuration should always be related with one cell.
The corresponding cell ID is part of the PTM configuration in RRCRelease message.
# Session state

The delivery method of PTM configuration in RRC_INACTIVE has been discussed before. The agreements are as follows:
	RAN2#121 agreements

=>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.


It can be seen that, RRCRelease message can be used to provide PTM configuration for active multicast sessions and inactive multicast sessions. But UE will perform different behaviors for active sessions and inactive sessions.

For active sessions, UE will receive multicast in RRC_INACTIVE state by applying the configuration which is carried by RRCRelease message.

For inactive sessions, UE will store the configuration and receive multicast in RRC_INACTIVE state by applying it when session is activated.

RRCRelease message may be used to provide PTM configuration for active multicast sessions and inactive multicast sessions.

UE behaves differently for active sessions and inactive sessions when receiving the PTM configuration from RRCRelease message.
To help UE perform the right behavior, session state should be contained in the PTM configuration which is carried by RRCRelease message.

If there is no indication about session state in the PTM configuration carried by RRCRelease message, UE cannot know how to use these configurations.
Session state or corresponding UE behaviour should be contained in in the RRCRelease message.

 UE behaviour after released

In this section, we will discuss the MCCH handling and existing MRBs handling by the UE.
# MCCH handling by the UE
In the last meeting, there is an agreement on how to notify UE session deactivation.

	=>MCCH is used for notifying MC session deactivation for multicast reception in RRC_INACTIVE to enable Rel-18 UE to stay in RRC_INACTIVE and stop monitoring corresponding G-RNTI. 


MCCH will be used for notifying multicast deactivation for multicast reception in RRC_INACTIVE.

MCCH will be broadcasted as long as at least one active multicast session is being delivered for UE in RRC_INACTIVE.
There are some agreements about PTM configuration delivery methods for multicast reception in RRC_INACTIVE.

	RAN2#120 agreements
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. 

RAN2#121 agreements

=>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.

=>Similar to Rel-17 broadcast reception procedure, UE acquires new SIB and multicast MCCH to get PTM configuration after cell reselection.


It can be seen that, UE will acquire new SIB and multicast MCCH to get PTM configuration after cell reselection.

UE will acquire new SIB and multicast MCCH to get PTM configuration after cell reselection.

Considering UE will always perform cell reselection when entering to RRC_INACTIVE, UE will always acquires new SIB and multicast MCCH to get PTM configuration when entering to RRC_INACTIVE.

UE will always perform cell reselection when entering to RRC_INACTIVE.

UE will start monitoring the new SIB and multicast MCCH to get PTM configuration once released to RRC_INACTIVE for one active multicast session.
# existing MRBs
In Rel-17, UE will suspend all multicast MRBs when transitions to RRC_INACTIVE state, but in Rel-18, due to the PTM configuration used in RRC_INACTIVE may be the same as the configuration in RRC_CONNECTED, how to handle such MRB configuration is still FFS:
	RAN2#122 agreements
=>FFS how existing MRBs are handled.


For the existing MRBs, if these are used for inactive sessions, there is no doubt to suspend them when transitions to RRC_INACTIVE state. It these are used for active sessions, there are two possible treatments as follows:
Option 1: Not suspend the existing multicast MRBs if they continue to be used in RRC_INACTIVE state. 
Option 2: Always suspend all existing multicast MRBs when transitions to RRC_INACTIVE state.
If Option 1 is supported, there will be three solutions about PTM configuration delivery methods for multicast reception in RRC_INACTIVE.

Solution 1: RRCRelease message with suspendconfig can be used to deliver the PTM configuration. 

Solution 2: acquires multicast MCCH to get PTM configuration in RRC_INACTIVE.
Solution 3: not suspend the existing multicast MRBs if they continue to be used in RRC_INACTIVE state. 
Too many configuration delivery solutions is not good for UE’s management of PTM configuration in RRC_INACTIVE. Such as, some sessions are configured to not suspend the existing MRBs, some sessions are configured to use the new configuration which is carried by RRCRelease message, others are configured to acquire multicast MCCH to get PTM configuration. Many indication information and complex UE behaviors will be introduced.

Too many configuration delivery solutions will introduce many new indication information and complex configuration management of UEs.
Due to UE will always get the configuration from MCCH after transitioning to RRC_INACTIVE state, a simply way to handle existing MRBs is to always suspend them when transitions to RRC_INACTIVE state.
Existing MRBs are always suspended once UE is released to RRC_INACTIVE.

 Threshold of reception quality
RAN2 has agreed to introduce a configuration threshold to quantify the reception quality of multicast reception in RRC_INACTIVE. But how to specify the threshold is still FFS.
	RAN2#121bis agreements

=>UE may trigger RRC connection resumption if the reception quality of the multicast data is below a configured threshold, FFS how to specify the threshold/reception quality.


To minimize the affect for RAN1, some existing measurement parameters in existing spec should be considered, which are listed below:

#SS related parameters
SS reference signal received power (SS-RSRP)

SS reference signal received quality (SS-RSRQ)

SS signal-to-noise and interference ratio (SS-SINR)

#CSI related parameters
CSI reference signal received power (CSI-RSRP)

CSI reference signal received quality (CSI-RSRQ)

CSI signal-to-noise and interference ratio (CSI-SINR)
In current spec, CSI-RS is an UE specific signal and only delivered by RRC dedicated signaling, RRC_INACTIVE UEs cannot obtain the corresponding CSI in the reselected cell. If CSI related parameters are chosen to measure the reception quality of multicast reception in RRC_INACTIVE, it will introduce the spec modification. 
In current spec, CSI-RS is an UE specific signal and only delivered by RRC dedicated signaling.

As for SS reference signal, different from CSI, it is the common signal to the cell and always delivered via broadcast signalings. RRC_INACTIVE UEs can always obtain the corresponding CSI in the reselected cell, thus, it is suitable for multicast reception quality estimation with SS related parameters.

Estimating multicast reception quality in RRC_INACTIVE with SS related parameters is supported.
There are three types of SS related parameters (SS-RSRP, SS-RSRQ, and SS-SINR), which one can be configured to estimate multicast reception quality in RRC_INACTIVE is still FFS.

For SS related parameters (SS-RSRP, SS-RSRQ, and SS-SINR), which one can be configured to estimate multicast reception quality in RRC_INACTIVE is FFS.
 Multicast reception and SDT
During the running CR discussion phase in June, companies spotted that the UE behaviour of paging monitoring in RRC_INACTIVE, should be discussed, with the following FFS suggested by rapporteur:

Editor’s Note: FFS whether SDT and MBS multicast reception in RRC_INACTIVE can be configured together. And if yes, whether UE configured for MBS multicast reception in RRC_INACTIVE monitors group paging during SDT

The first question is whether SDT and MBS multicast reception in RRC_INACTIVE can be configured together or not. One thing widely accepted by companies is for Rel-18 there are very limited TUs, therefore no specific optimizations shall be included in case of SDT and Rel-18 MBS. However, if such configuration in certain deployment scenario happens, a strategy may be defined if the complexity is within control. We can come back to this question after a brief impacts review.
The controversy comes from whether UE needs to monitor paging if the SDT is ongoing, for now the scope is quite focused. For SDT current UE behaviour is defined as below in 331:

4.2.1
UE states and state transitions including inter RAT

-
While SDT procedure is not ongoing, monitors a Paging channel for CN paging using 5G-S-TMSI and RAN paging using fullI-RNTI, except if the UE is acting as a L2 U2N Remote UE;

-
If configured by upper layers for MBS multicast reception, while SDT procedure is not ongoing, monitors a Paging channel for paging using TMGI; 

5.2.2.2.2
SI change indication and PWS notification

UEs in RRC_INACTIVE while SDT procedure is ongoing shall monitor for SI change indication in any paging occasion at least once per modification period, if the initial downlink BWP on which the SDT procedure is ongoing is associated with a CD-SSB. 

It can be found that, if SDT procedure is ongoing, UE only acquires the SI change indication, but not the paging record. Since for DL data/connection management, it is under network control anyway if the SDT procedure is ongoing.
If SDT procedure is ongoing, a Rel-17 UE only acquires the SI change indication, but not the paging record.
While for multicast in RRC_INACTIVE in Rel-18, UE may not be configured in advance with any prior-knowledge, based on current signaling design (the pre-configuration in RRC Release is only optional). That is to say, UE will have to rely on the enhanced group paging to be aware of the session activation dynamically. Therefore UE in RRC_INACTIVE, regardless of whether SDT procedure is ongoing, should monitor the paging. It might not be friendly to power efficiency, but it should be affordable as the SDT procedure itself won't be long.
UE in RRC_INACTIVE needs to monitor paging to be aware of the session activation, regardless of the state of other procedures, e.g., SDT procedure.

Based on above, we see the complexity is within control for now, we propose:

It is possible a UE are both configured with SDT and MBS, no specific optimization shall be made in Rel-18.
RRC_INACTIVE UE monitors paging, regardless of whether SDT procedure is ongoing.

// The next issue will be how to cover this in the running CR. The challenge is about how to harmonize the UE behaviour of different releases, i.e., UE behaviour in Rel-17 and Rel-18.
 Conclusion
We have the following recommendations:

# PTM config in RRCRelease message

The corresponding cell ID is part of the PTM configuration in RRCRelease message.
Session state or corresponding UE behaviour should be contained in in the RRCRelease message.

# UE behaviour upon RRC release

MCCH will be broadcasted as long as at least one active multicast session is being delivered for UE in RRC_INACTIVE.
UE will start monitoring the new SIB and multicast MCCH to get PTM configuration once released to RRC_INACTIVE for one active multicast session.
Existing MRBs are always suspended once UE is released to RRC_INACTIVE.

# Threshold of reception quality

Estimating multicast reception quality in RRC_INACTIVE with SS related parameters is supported.
For SS related parameters (SS-RSRP, SS-RSRQ, and SS-SINR), which one can be configured to estimate multicast reception quality in RRC_INACTIVE is FFS.
# Multicast reception and SDT

It is possible a UE are both configured with SDT and MBS, no specific optimization shall be made in Rel-18.
RRC_INACTIVE UE monitors paging, regardless of whether SDT procedure is ongoing.
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