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

· section 2, the solutions of multicast frequency prioritization in RRC_INACTIVE
· section 3, on co-existence of SDT and Rel-18 MBS
· section 4, the configuration parameters in RRCRelease message
· section 5, UE behavior when there is no MCCH message being broadcasted
2  Frequency prioritization
In RAN2#123 meeting, the agreements about frequency prioritization are as follows.
	RAN2#123 agreements

=> Dedicated frequencies in RRCRelease can be used by the NW, as legacy

=> FFS whether we need something more, e.g. frequency priorities in MCCH or a solution based on FSAI


Observation 1 Dedicated frequencies in RRCRelease can be used by the NW for multicast frequency prioritization in RRC_INACTIVE.
# solutions based on FSAI

Other than the frequency information in the dedicated RRCRelease message, it was suggested that the frequency prioritization mechanism defined for MBS broadcast can be re-used. There are concerns with a frequency prioritization solution with SA2 involved, e.g., based on FSAID, though. Fow now, such mechanism was only defined for MBS broadcast.
	#23.247
The MBS Frequency Selection Area (FSA) ID is used for broadcast MBS session to guide the frequency selection of the UE.
MBS FSA ID identifies a preconfigured area within, and in proximity to, which the cell(s) announces the MBS FSA ID and the associating frequency (details see TS 38.300 [9]). MBS FSA ID and their mapping to frequencies are provided to RAN nodes via OAM.
Based on this configuration, RAN nodes announce in SIBs over the radio interface information about the MBS FSA IDs and frequencies.
When a broadcast MBS session is created, the AF may provide MBS FSA ID(s) based on the business agreement. If the AF does not provide MBS FSA ID(s), the MB-SMF determines MBS FSA ID(s) based on configured mapping from MBS service area and/or broadcast MBS session information (e.g. application ID) to MBS FSA ID(s) and sends the determined MBS FSA ID(s), to the AF (optionally via NEF).


Observation 2 The MBS FSA ID(s) is provided above AS layer for MBS broadcast, e.g., only for a broadcast MBS session when it is created.

If a solution based on FSAI is introduced for multicast frequency prioritization in RRC_INACTIVE, impacts beyond AS layer are inevitable. 

Other than this, the more important question is whether we need to expand the impacts to SA6, if it is a pure RAN issue at access layer?

RRC_INACTIVE reception is a feature that is a RAN internal decision that releasing UE to RRC_INACTIVE to continue the multicast reception. The cells that enables such delivery mode is an access layer scheduling decision. That means, the scheduling decision could be very dynamic and temporary to handle the cell congestion, also the area including the cells with this mode could be dynamic and small. While for broadcast, the frequency prioritization and FSAID is based on a more static planning, which is a distinctively different scenario that is inherited from LTE era.
A RAN internal decision on which frequency, if needed for UE, should be good enough, while no impacts is to be introduced to other WGs.
Observation 3 The frequency prioritization solution based on FSAI will introduce unnecessary impacts beyond AS layer.
Proposal 1 Do not introduce an FSAI based frequency prioritization solution for multicast in RRC_INACTIVE.
# frequency priorities in MCCH
In Rel-17, frequency priorities may be provided to the UE in the system information (e.g., SIB4 for NR frequency priorities), in the dedicated signalling message. And UE will delete priorities provided by dedicated signalling if one of the following conditions is met.
	#38.304
The UE shall delete priorities provided by dedicated signalling when:

-
the UE enters a different RRC state; or

-
the optional validity time of dedicated priorities (T320) expires; or

-
the UE receives an RRCRelease message with the field cellReselectionPriorities absent; or

-
a PLMN selection or SNPN selection is performed on request by NAS (TS 23.122 [9]).


To make sure the validity of frequency priorities, a validity time of dedicated priorities (T320) is provided by gNB. UE will delete priorities provided by dedicated signalling when it expires, and then, UE can obtain the frequency priorities from the system information or enter RRC_CONNECTED state to obtain it.

Observation 4 In Rel-17, RRC_IDLE/RRC_INACTIVE UE can obtain the new frequency priorities from the system information or enter RRC_CONNECTED state.
The next question is whether we need to provide/update such frequency info in the MCCH. Currently the candidate solutions are obtaining the frequency priorities information from:
· dedicated signaling: the validity of frequency priorities cannot be guaranteed, frequency priorities cannot be updated. If the network wants to update this configuration it can only do this for UE in RRC_CONNECTED.

· system information: the legacy frequency priorities in system information is used for load balancing, not used to improve the continuity of MBS transmission in RRC_INACTIVE state.

· MCCH: To improve the continuity of MBS transmission in RRC_INACTIVE state, frequency priorities different from legacy may be provided by dedicated signaling. To enable network to update such info for curent serving cell, a possible solution is to update the frequency priorities via MCCH.

Observation 5 The legacy frequency priorities in system information are used for load balancing, instead of the continuity of MBS transmission in RRC_INACTIVE state.

Observation 6 Frequency info in MCCH allows network to update the frequency priority info for current cell.

Proposal 2 Frequency priorities information is provided to the UE via MCCH and is only valid in current cell.
3  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 the 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.
Observation 7 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 will have to rely on the enhanced group paging to be aware of the session activation dynamically. If UE does not read the paging record and misses the activation indication in RRC_INACTIVE, UE will miss the following multicast transmission in RRC_INACTIVE. Two solutions:

· 1/ UE still monitors the paging record, regardless of the SDT procedure.

· 2/ UE skip the paging record monitoring, but network will take charge to notify UE based on RRCRelease message being defined in Rel-18. There might be some disadvantage for this option: UE must wait for the RRCRelease message to start the multicast reception, while the SDT procedure may last for a while in which UE might miss the reception.
Therefore, option 1, i.e., UE in RRC_INACTIVE, regardless of whether SDT procedure is ongoing, should monitor the paging. It might not be friendly to power efficiency, but the data loss is not acceptable, even the SDT procedure itself won't be long. 
Observation 8 If UE in RRC_INACTIVE does not monitor paging, it may miss the session activation, during SDT procedure.
Observation 9 Network may be able to use RRCRelease message to notify UE about the session monitoring, however there might be a gap between data transmission start and RRCRelease message, which will result in data loss.
Based on above, we see the complexity is under control for now, we propose that UE still monitors the paging record, meanwhile RAN2 does not pursue further optimization on the coexistence of MBS and SDT:

Proposal 3 RRC_INACTIVE UE monitors paging, regardless of whether SDT procedure is ongoing.

Proposal 4 RAN2 does not pursue further optimization in Rel-18 if a UE is both configured with SDT and MBS.
4  PTM configuration in RRCRelease message
RAN2 has agreed to deliver PTM configuration for multicast reception in RRC_INACTIVE via RRCRelease message. 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 to 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 belongs 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.

Observation 10 A PTM configuration should always be related to one cell.

Proposal 5 The corresponding cell ID is part of the PTM configuration in RRCRelease message.
# The indication of “stop monitoring G-RNTI”

In RAN2#123bis meeting, we have agreed to introduce a new indication for the deactivated session or the activated session but temporary no data.

	RAN2#123bis agreements
=>Introduce an explicit indication in the multicast MCCH/RRCRelease(i.e., in the IE MBSMulticastConfiguration) for the UE to stop G-RNTI monitoring. It is used for notification triggered by the multicast session deactivation or the temporary no data.


When UE receives such indication, UE will know that the corresponding session is a deactivated multicast session or an activated session but temporarily no data. And UE will not monitor the corresponding G-RNTI in RRC_INACTIVE until receiving an enhanced group paging which is used to notify that this session is activated. 

Observation 11 Introduce an explicit indication in the multicast MCCH/RRCRelease for the deactivated session or the activated session but temporary no data.
We have no comments on the introduction of this indication, but how to describe it in the spec needs to be discussed. In current Running CR (e.g., TS38331, TS 38300), the description of this indication is as follows:
	38300 Draft Running CR

“the UE is notified to stop monitoring PDCCH addressed by G-RNTI”

“if the stop of PDCCH monitoring addressed by G-RNTI for the MBS session”

38331 Draft Running CR

“if the UE was notified to stop monitoring the G-RNTI(s) for all the joined multicast sessions”

“stopMonitoringRNTI: Indicates the UE to stop monitoring the G-RNTI for the corresponding multicast session.”


In current agreements and draft running CR, this indication is described as “stop monitoring G-RNTI”. The word “stop” is not very accurate. We always use “stop” when something is happening, and we want this thing to come to an end. Here, if we use “stop monitoring”, it means the network notifies a UE which is monitoring G-RNTI to cease this behavior. But if a multicast session is deactivated since UE joined it in RRC_CONNECTED, UE will never start to monitor the corresponding G-RNTI in RRC_CONNECTED. This indication which is carried in RRCRelease message will make the UE confused.

Observation 12 The word “stop” is used when something is happening, and we want this thing to come to an end.
Observation 13 If a UE never starts to monitor the G-RNTI since UE joined it, receiving the indication “stop monitoring” in RRCRelease message will make the UE confused.
Compared to “stop monitoring”, a proper description of this indication is “do not monitor G-RNTI”. The UE will not monitor the corresponding G-RNTI when receiving such indication. Two scenarios can be contained:

· UE which is monitoring G-RNTI will stop this behavior when receiving this indication. (e.g., for an active multicast session but temporarily no data).

· UE which has not monitor G-RNTI before will continue not to monitor it when receiving this indication. (e.g., for a deactivated session)
Proposal 6 Change the indication “stop monitoring G-RNTI” to “do not monitor G-RNTI”.
5  UE behavior when no MCCH being broadcasted
In the last meeting, we agreed that MCCH can be optionally present. Some of the UE behavior when camping on a cell which does not provide MCCH might be missed in current running CR.
	=> Multicast MCCH can be optionally present for a cell providing multicast reception in RRC_INACTIVE. We do not optimize for this in RAN2, e.g. we are targeting a single cell scenario without mobility and without PTM configuration update for optional MCCH.


Observation 14 Multicast MCCH can be optionally present for a cell providing multicast reception in RRC_INACTIVE. 

There are two scenarios that the RRC_INACTIVE UE may camp on a such “non-MCCH” cell:

· Scenario 1: A UE camped on a “non-MCCH” cell before in RRC_CONNECTED and performs cell selection to camp on the same cell when transitions to RRC_INACTIVE.

· Scenario 2: A UE performs cell reselection to camp on a new “non-MCCH” cell in RRC_INACTIVE.
For scenario 1, if the network decides not to deliver PTM configuration via MCCH for multicast reception in RRC_INACTIVE, a valid configuration must already have been delivered to the UE via RRCRelease message. If UE camps on the same cell after transitioning to RRC_INACTIVE, UE can receive multicast in RRC_INACTIVE by using the stored configuration. Thus, in this scenario, UE can keep receiving multicast in RRC_INACTIVE even if there is no MCCH message.

For scenario 2, if there is no MCCH, it means there is no valid configuration, UE should initialize RRC resume procedure. 
Observation 15 If the network decides not to deliver PTM configuration via MCCH for multicast reception in RRC_INACTIVE, a valid configuration should have already been delivered to the UE via RRCRelease message.

Proposal 7 If UE selects to the serving cell before it was released, UE can continue the multicast reception in RRC_INACTIVE with a valid configuration in RRCRelease, even if there is no MCCH being broadcast in the cell.
To simplify UE behavior and RRC spec complexity, a simple method is, not to check whether the camped cell delivers MCCH message or not, but to decide whether to initialize the RRC resume procedure based on whether there is valid configuration for multicast reception in RRC_INACTIVE.

Proposal 8 UE receives multicast in RRC_INACTIVE if there is valid configuration regardless of whether there is a multicast MCCH message or not.
6  Conclusion
We have the following recommendations:

# Frequency prioritization

Proposal 9 Do not introduce an FSAI based frequency prioritization solution for multicast in RRC_INACTIVE.
Proposal 10 Frequency priorities information is provided to the UE via MCCH and is only valid in current cell.
# Co-existence of SDT and Rel-18 MBS

Proposal 11 RRC_INACTIVE UE monitors paging, regardless of whether SDT procedure is ongoing.

Proposal 12 RAN2 does not pursue further optimization in Rel-18 if a UE is both configured with SDT and MBS.
# Configuration parameters in RRCRelease
Proposal 13 The corresponding cell ID is part of the PTM configuration in RRCRelease message.
Proposal 14 Change the indication “stop monitoring G-RNTI” to “do not monitor G-RNTI”.
# UE behavior when no MCCH being broadcasted
Proposal 15 If UE selects to the serving cell before it was released, UE can continue the multicast reception in RRC_INACTIVE with a valid configuration in RRCRelease, even if there is no MCCH being broadcast in the cell.
Proposal 16 UE receives multicast in RRC_INACTIVE if there is valid configuration regardless of whether there is a multicast MCCH message or not.

1/8


