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Discussion and Decision
1 Introduction
MBS multicast reception in RRC_INACTIVE is one of the objectives in R18 MBS enhancement. RAN2 discussed it and made the good progress in control plane aspect in last RAN2 meeting.
	# service continuity scenarios in RRC_INACTIVE

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

· When a UE reselects to a cell for which PTM configuration is not available in multicast MCCH, the UE initiates RRC resumption procedure for an active multicast session it is interested to receive or continue receiving.

· 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.

# frequency prioritization & NCL

· Frequency prioritization may be provided to the UE for cell reselection for multicast reception in RRC_INACTIVE, detailed mechanism on how to identify the frequency info (e.g., SAI, USD, or frequency info directly provided by network) is FFS.

· No need to define a mechanism other than the frequency prioritization, i.e., per cell based prioritization in cell re-selection, to help UE choose the right cell to camp on.

· The neighbor cell list mechanism for multicast reception in RRC_INACTIVE may be configured e.g. it can be used by UE to resume RRC connection if service is not available in the re-selected cell by NCL, without reading MCCH in the re-selected cell, in some aspects similar to Rel-17 NCL mechanism in MBS broadcast.

# notification on session state change or data availability

· A "special UE" identified by MBS assistance information from 5GC can be released to RRC_INACTIVE (e.g., when the session is deactivated). FFS how can network enable such UE to resume to RRC_CONNECTED upon session activation
· Rel-18 UE can stay in RRC_INACTIVE and start monitoring corresponding G-RNTI upon an enhanced group paging (e.g., upon session activation or data transmission resumed). Details FFS.
· For one UE already in RRC_INACTIVE, it can stay in RRC_INACTIVE and stop monitoring corresponding G-RNTI upon events like session deactivation/temporary no data.
· FFS which option to take: enhanced group paging or enhanced MCCH, to enable Rel-18 UE to stay in RRC_INACTIVE and stop monitoring corresponding G-RNTI upon events like session deactivation/temporary no data.
· No additional enhancement (with regard to enhancements made for ‘deactivation/temp no data’) is needed specifically for enabling UE to stay in RRC_INACTIVE and stop monitoring corresponding G-RNTI upon session release.
· Legacy group paging (i.e., Rel-17 group paging) can be used to resume UE to RRC_CONNECTED state.
· Upon events like session activation/data transmission resumed, if PTM configuration is not available to UE, UE initiates RRC connection resumption.
· UE-specific paging (i.e. PagingRecordList) can be used to move specific MBS multicast UE(s) to RRC_CONNECTED (i.e. legacy UE behavior).
· When both enhanced group paging and unicast paging are received by the UE (and targeted for this UE), the UE follows unicast Paging and goes to RRC CONNECTED.


This contribution gives our views on the following leftover issues in control plane:
· Multicast reception quality based RRC state transition;
· Notification for MBS multicast session activation/deactivation;
· PTM configuration. 
2 Discussion

2.1 Multicast reception quality based RRC state transition
In last RAN2 meeting, it was agreed that RRC_INACTIVE UE may initiate RRC connection resume procedure if the multicast reception quality is worse. 
	RAN2#121b-e agreement

· 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.


Regarding the condition to determine the multicast reception quality becomes so poor that UE needs to resume RRC connection, we think the following options can be considered:
· Option 1: based on radio quality;
· Option 2: based on the packet loss detection in PDCP layer (i.e. T-reordering timer expiry);
· Option 3: based on multicast activity timer.
In Option 1, if UE detects current radio quality below a configured threshold, UE can consider it cannot receive the multicast reception well in RRC_INACTIVE state. To avoid RRC_INACTIVE UE who is at the cell edge and may perform cell reselection soon from initiating connection resumption, the radio quality threshold for the multicast reception quality evaluation should be higher than the threshold for UE to initiate the neighbor cell measurement for INACTIVE mobility purpose. In the example shown in Figure-1, for the UE receiving multicast service in RRC_INACTIVE state, it may stop the multicast reception and initiate RRC connection resume procedure when it’s radio quality (X) between threshold#1 and threshold#2, i.e. threshold#1 < X < threshold#2. 
[image: image1.png]Threshold#2 to stop multicast reception in INACTIVE

Threshold#1 to start neighbor cell measurement

Serving cell Neighbor cell




Figure-1. Radio quality threshold to evaluate the multicast reception quality in RRC_INACTIVE
In Option 2, if MBS multicast service has the high QoS requirement, the packet loss is not expected for the corresponding MRB. Therefore, if PDCP T-reordering timer expires for the corresponding MRB, RRC_INACTIVE UE can detect the packet loss and UE may initiate the RRC connection resume procedure to enter RRC_CONNECTED for the multicast reception in order to meet the multicast QoS requirement.  
In Option 3, for the multicast session that network notifies UE it’s activated, network should keep the multicast transmission activity. Based on this assumption, if RRC_INACTIVE UE cannot receive the multicast data for some time, there may be problem in the UE side for multicast reception in RRC_INACTIVE state, and then UE should consider entering RRC_CONNECTED state for the multicast service reception in good quality. In order to monitor the multicast transmission activity, one multicast activity timer can be introduced for this purpose, and the timer can be (re)started upon receiving each multicast packet. 
Proposal 1: If MBS multicast session is activated, RRC_INACTIVE UE may stop the multicast reception, and initiate RRC connection resume procedure if one of the following conditions is fulfilled:
· Condition 1: UE’s radio quality < configured threshold;

· Condition 2: PDCP T-reordering timer expiry for the multicast MRB;

· Condition 3: The multicast activity timer expiry.  
2.2 Notification for MBS multicast session activation/deactivation
RAN2 reached the following agreements on the multicast activation/deactivation notification in last meeting. 
	RAN2#121b-e agreements
· Rel-18 UE can stay in RRC_INACTIVE and start monitoring corresponding G-RNTI upon an enhanced group paging (e.g., upon session activation or data transmission resumed). Details FFS.
· FFS which option to take: enhanced group paging or enhanced MCCH, to enable Rel-18 UE to stay in RRC_INACTIVE and stop monitoring corresponding G-RNTI upon events like session deactivation/temporary no data.


For multicast session activation notification for UE to stay in RRC_INACTIVE, RAN2 agreed to enhance group paging for this purpose; but for the multicast session deactivation notification, it’s still FFS. 
In our view, the multicast session activation/deactivation notification should have the unified design and using the same message to indicate the state change, which is similar as the SCell activation/deactivation via the same MAC CE. Therefore, we propose to use the enhanced group paging for both multicast activation and deactivation notification. 

Proposal 2: Enhanced group paging is used for the multicast deactivation notification for R18 RRC_INACTIVE UE to stop monitoring the corresponding G-RNTI. 
Based on proposal 2 and current RAN2 progress, the enhanced group paging design for multicast notification should support 3 cases listed in Table-1. 

Table-1. Enhanced group paging control 

[image: image2.png]Case

Multicast session state change

UE state

UE operation

Activated -> Deactivated

INACTIVE state

Stop the multicast reception

Deactivated -> Activated

INACITVE state

Start multicast reception in INACTIVE

Deactivated -> Activated

INACITVE state

Transit to CONNECTED state for multicast reception





For the enhanced group paging notification, new design should meet the following two requirements:

· Requirement 1: UE can distinguish whether the notification is for session activation or deactivation;

· Requirement 2: UE can distinguish the expected RRC state for the activated multicast reception. 

To meet the requirement 1, explicitly indication on the activated/deactivated state per TMGI should be added in the enhanced group paging message.

Proposal 3: NW explicitly indicates the activated/deactivated state per multicast session (TMGI) in the group paging message.   
To meet the requirement 2, explicit RRC state indication should be added in the enhanced group paging message. If RRC_INACTIVE state is indicated in the activation notification, UE can start the multicast reception in RRC_INACTIVE state; otherwise, UE will initiate RRC connection resume procedure to enter RRC_CONNECTED state. 

Proposal 4: If the expected RRC state (i.e. RRC_INACTIVE or RRC_CONNECTED) can be indicated in multicast activation notification, network can control the cell load for the multicast reception with less signaling overhead.   
2.3 PTM configuration for multicast reception in RRC_INACTIVE
According to RAN2 agreements, PTM configuration for INACITVE multicast reception can be provided via both RRC dedicated signaling and on MCCH channel. Therefore, considering the parameter design for the PTM configuration, there are two options:

· Option 1: based on MBS broadcast configuration via MCCH (i.e. MBSBroadcastConfiguration);

· Option 2: based on MBS multicast configuration in CONNECTED state. 

In RAN2#119 meeting, RAN2 made the following assumption that same PHY resource can be used for all UEs in CONNECTED and INACTIVE state to receive the same multicast session. 
	· The following is taken as baseline: we assume the same PDCCH/PDSCH resources (e.g. resources used for MTCH) can be used for all UEs (including UEs in CONNECTED and/or INACTIVE states) for receiving the same multicast session. Different configuration/resources are not precluded as well. FFS what exactly can be common and what not (e.g. HARQ, SPS etc.) and what is needed in addition (to legacy PTM config).


During the post meeting discussion on UP issues (i.e. [Post121][607] UP issues for Multicast in RRC Inactive), companies would like to follow R17 multicast mechanism in CONNECTED state to design the UE operation for INACTIVE multicast reception. 

According to previous RAN2 agreements and the company preference on UP design, the parameters in PTM configuration for multicast reception in INACTIVE state should take the R17 multicast configuration as baseline. 

Proposal 5: Take the parameters in R17 MBS multicast configuration as baseline for PTM configuration design for multicast reception in INACTIVE. 
R17 multicast PTM configuration, except the UL part (not supported in INACTIVE state), can be split into 3 parts:
· Part 1: MRB configuration in RadioBearerConfig

· Part 2: PTM related G-RNTI and DRX configuration in MAC-CellGroupConfig

· Part 3: PTM PDCCH/PDSCH configuration in CFR configuration within BWP DL configuration. 
	Configuration
	Parameters

	Part 1: 

MRB configuration
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	Part 2:

MAC configuration
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	Part 3:

DL related PHY configuration
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· Part 1 - MRB configuration
For MBS session related configuration (Part 1- MRB config), in CONNECTED state, multicast MRB can be configured in 3 modes: PTP, PTM and PTP+PTM; but in INACTIVE state, the multicast MRB can only work in PTM mode. Therefore, network should ensure to configure the MRB in PTM mode when enable the INACTIVE multicast reception feature in RRCRelease message. 

Proposal 6: The MRB for multicast reception in INACTIVE is configured in PTM only mode via explicit UE dedicated configuration. 
This MRB configuration and reconfiguration is tightly related to the MBS session related NAS procedure. And MBS session related NAS procedure will require UE back to CONNECTED state. Therefore, we assume the change of the MRB configuration should occur in CONNECTED state and the MRB (re)configuration for INACTIVE multicast reception can be limited to only being provided through dedicated RRC signaling. 

Proposal 7: The MRB configuration for multicast reception in INACTIVE is only provided in dedicated RRC signaling. 

· Part 2 - MAC configuration 

There is no UL transmission supported for INACTIVE multicast reception. Therefore, based on R17 MAC configuration for MBS multicast, UL transmission related parameters (e.g. allowCSI-SRS-Tx-MulticastDRX-Active, and HARQ feedback configuration) are not needed. And about SPS related configuration (g-CS-RNTI-Config), whether this configuration is needed depends on whether and how we support the SPS in INACTIVE state. 
Proposal 8: In MAC configuration for INACTIVE multicast reception, it should include the parameters of g-RNTI-ConfigToAddModList and g-RNTI-ConfigToReleaseList, FFS on g-CS-RNTI-ConfigToAddModList and g-CS-RNTI-ConfigToReleaseList.
Proposal 9: In MAC configuration for INACTIVE multicast reception, UL HARQ feedback related parameters (i.e. harq-FeedbackEnablerMulticast) are not included. 
Proposal10: In MAC DRX configuration for INACTIVE multicast reception, HARQ RTT timer and retransmission timer is not needed. 
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· Part 3 - PHY configuration 

For multicast CFR configuration for INACTIVE multicast reception, there are two open issues: 

1)  SPS configuration: it depends on whether we support multicast SPS in INACTIVE;
2)  CFR BW and location configuration: according to UP discussion, the CFR configuration for INACTIVE multicast reception should follow the restriction of broadcast CFR configuration. 
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Proposal 11: In CFR configuration, whether to include SPS configuration is FFS.  
Proposal 12: In CFR configuration, the location and bandwidth restriction should follow the restriction of broadcast CFR configuration.  
2.4 Service continuity during RRC state transition
According to previous RAN2 baseline, companies would like to have the same resources for multicast transmission to both RRC_CONNECTED and RRC_INACTIVE UEs in order to improve the multicast reception resource efficiency. 

Observation 1: Part of the PTM configuration can be same for UEs in RRC_CONNECTED and RRC_INACTIVE state. 

RAN2 also agreed that network may release CONNECTED UE to RRC_INACTIVE state when the multicast session is activated. In this case, UE will continue to receive the multicast service during the RRC state transition. 

Observation 2: UE continues receiving the same multicast service when receiving RRCRelease message with RRC_INACTVE PTM configuration for the activated multicast session. 
Based on both observations, if PTM configuration is not changed (e.g. CFR configuration is no change) for the active MBS session, UE can continue the same multicast service reception from RRC_CONNECTED state without having to start the multicast reception from beginning. Therefore, in RRCRelease message, network can provide the PTM configuration for RRC_INACTIVE multicast reception in delta way. 
Proposal 13: In RRCRelease message, network can provide the PTM configuration for RRC_INACTIVE multicast reception in delta way. 

With proposal 13, if network provides the PTM configuration for INACTIVE multicast reception in delta way, UE doesnot need to reset the L2 functionality if the config is not changed and can continue the multicast reception based on current L2 variables to keep the service continuity. 
Proposal 14: If UE receives RRCRelease message with PTM configuration for RRC_INACTVE multicast reception and the multicast session is activated, 
· If MRB configuration is not changed, UE does not suspend multicast MRB(s) configured for the multicast reception in RRC_INACTIVE;
· If DRX configuration is not changed, UE doesnot stop the MAC DRX timers (i.e. drx-onDurationTimerPTM or drx-InactivityTimerPTM) configured for the multicast reception in RRC_INACTIVE;
· If HARQ configuration is not changed, HARQ continuation for MBS multicast reception (i.e. not flushing the soft buffer used for MBS multicast) can be supported.
2.5 UE and NW capability to support MCCH
In our understanding, PTM configuration acquisition via MCCH should be optional in INACTIVE multicast reception feature, since it’s only used for the PTM configuration update scenario. 

From UE side, even if UE does not support to monitor MCCH channel, network can still page UE back to CONNECTED state and provide the PTM configuration via dedicated RRC signaling. It can work well. And without monitoring MCCH channel, it will be good for UE power.  
From network side, if network doesnot support MCCH channel, network can always page UE back to CONNECTED state and update the PTM configuration via dedicated RRC signaling. And in this case, all UEs in this cell do not need to monitor MCCH channel. Without providing MCCH transmission is also good for network power saving. 
Therefore, we propose to clarify that it should be optional for network and UE to provide/receive the PTM configuration via MCCH channel.

Proposal 15: It’s optional for network and UE to provide/receive PTM configuration via MCCH channel.
3 Conclusion
According to the analysis in section 2, we propose that:
<Multicast reception quality based RRC state transition>

Proposal 1: If MBS multicast session is activated, RRC_INACTIVE UE may stop the multicast reception, and initiate RRC connection resume procedure if one of the following conditions is fulfilled:

· Condition 1: UE’s radio quality < configured threshold;

· Condition 2: PDCP T-reordering timer expiry for the multicast MRB;

· Condition 3: The multicast activity timer expiry.  

<Notification for MBS multicast activation/deactivation>
Proposal 2: Enhanced group paging is used for the multicast deactivation notification for R18 RRC_INACTIVE UE to stop monitoring the corresponding G-RNTI. 
Proposal 3: NW explicitly indicates the activated/deactivated state per multicast session (TMGI) in the group paging message.   
Proposal 4: If the expected RRC state (i.e. RRC_INACTIVE or RRC_CONNECTED) can be indicated in multicast activation notification, network can control the cell load for the multicast reception with less signaling overhead.   
<PTM configuration>
Proposal 5: Take the parameters in R17 MBS multicast configuration as baseline for PTM configuration design for multicast reception in INACTIVE. 

Proposal 6: The MRB for multicast reception in INACTIVE is configured in PTM only mode via explicit UE dedicated configuration. 

Proposal 7: The MRB configuration for multicast reception in INACTIVE is only provided in dedicated RRC signaling. 

Proposal 8: In MAC configuration for INACTIVE multicast reception, it should include the parameters of g-RNTI-ConfigToAddModList and g-RNTI-ConfigToReleaseList, FFS on g-CS-RNTI-ConfigToAddModList and g-CS-RNTI-ConfigToReleaseList.

Proposal 9: In MAC configuration for INACTIVE multicast reception, UL HARQ feedback related parameters (i.e. harq-FeedbackEnablerMulticast) are not included. 
Proposal10: In MAC DRX configuration for INACTIVE multicast reception, HARQ RTT timer and retransmission timer is not needed. 
Proposal 11: In CFR configuration, whether to include SPS configuration is FFS.  
Proposal 12: In CFR configuration, the location and bandwidth restriction should follow the restriction of broadcast CFR configuration.  

<Service continuity during RRC state transition>
Proposal 13: In RRCRelease message, network can provide the PTM configuration for RRC_INACTIVE multicast reception in delta way. 

Proposal 14: If UE receives RRCRelease message with PTM configuration for RRC_INACTVE multicast reception and the multicast session is activated, 
· If MRB configuration is not changed, UE does not suspend multicast MRB(s) configured for the multicast reception in RRC_INACTIVE;
· If DRX configuration is not changed, UE doesnot stop the MAC DRX timers (i.e. drx-onDurationTimerPTM or drx-InactivityTimerPTM) configured for the multicast reception in RRC_INACTIVE;
· If HARQ configuration is not changed, HARQ continuation for MBS multicast reception (i.e. not flushing the soft buffer used for MBS multicast) can be supported.

<Capability of MCCH reception >
Proposal 15: It’s optional for network and UE to provide/receive PTM configuration via MCCH channel.
