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Introduction
In the previous meetings, the general understanding of PTM configuration provision approach and aspects related to mobility were achieved, following are the agreements made in the last two meetings:
	RAN2#121 agreements [1]:
UE shall join in the multicast session before receiving multicast in RRC INACTIVE.
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.
[bookmark: _Hlk131623546]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.
We introduce a new MCCH logical channel for multicast in INACTIVE (different from broadcast MCCH)
Multicast MCCH configuration is provided via new SIB. 
Optionally, Multicast MCCH configuration for the serving cell can also be provided in dedicated signalling. Understanding is we are not optimizing mobility case because of this.
Serving cell will not provide the PTM configuration of neighbour cells from other gNBs.
FFS whether the network can provide PTM configuration for intra-gNB cells. 
RAN2#120 agreements [2]:
We will have a mixed approach and we start with the following:
1. When NW configures UE to continue the multicast reception in INACTIVE state, NW provides the PTM configuration for the activated multicast session via the RRC dedicated signalling, at least for the serving cell (FFS other cases).
2. 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. 
3. We assume that the UE can only receive multicast service after it joined the session.
4. FFS whether MCCH configuration is initially provided to the UE via dedicated signalling.


An email discussion related was organized to achieve a common understanding on the essential service continuity scenarios and related solutions, but there’re still some open issues not covered in the email discussion. Therefore, in this contribution, we provide our view on these open issues.
[bookmark: _Hlk110416859]Discussion
PTM configuration of intra-gNB neighbour cells 
In last meeting, it was agreed that Serving cell will not provide the PTM configuration of neighbour cells from other gNBs. without providing PTM configurations of neighbour cells from other gNBs can reduce the Xn signalling overhead due to the exchange of PTM configurations. But whether the PTM configuration of intra-gNB cells can be provided to UE is still FFS. In our point of view, though the serving cell can acquire the PTM configuration of intra-gNB cells without Xn signalling overhead, since we have agreed to not provide the PTM configuration of neighbour cells from other gNBs, a unified solution for both two cases is preferred. Besides, the PTM configuration of serving cell is provided not only in dedicated RRC signalling, but also in MCCH, if the PTM configuration of intra-gNB is also provided, it may be delivered periodically too, and this may increase the broadcast signalling overhead.
Observation 1: Providing the PTM configuration of intra-gNB may introduce extra broadcast signalling overhead.
What’s more, though the detail design of multicast MCCH is under discussion, considering the spec impact, the Rel-17 broadcast MCCH would be reused as much as possible. In Rel-17 broadcast MCCH, only neighbour cell list to indicated whether one broadcast service is provided in the neighbour cell or not is provided, but not the PTM configuration of neighbour cell. Therefore, the same mechanism can be reused. And we assume that dedicated signalling provides the same information with MCCH, therefore, the related information is also provided in RRC dedicated signalling in the mixed approach.
Observation 2：Providing the PTM configuration of intra-gNB may increase the broadcast signalling overhead.
Observation 3: In Rel-17 broadcast MCCH, PTM configuration of neighbour cell(s) is not provided.
Proposal 1: Serving cell does not provide the PTM configuration of intra-gNB neighbour cells. 
Proposal 2: Neighbour cell list mechanism of Rel-17 broadcast MCCH can be reused for Rel-18 multicast MCCH.
Proposal 3：RRC dedicated signalling also provides the neighbour cell list related information as MCCH does.
Provided that serving cell does not provide PTM configuration of any neighbour cells, no matter inter-gNB or intra-gNB, except for neighbour cell list information provided by serving cell, area-specific configuration can be considered to assure a better service continuity and reduce UE’s effort to acquire SIB and MCCH in the neighbour cell when cell reselection happens.
Proposal 4: Area-specific configuration can be considered for better service continuity and less UE effort.
PTM configuration change
In the service continuity related email discussion, notification issues were discussed, and those are mainly focus on session activation/dectivation or RRC state change. There’s another scenario may need notification, it’s PTM configuration change. Since we agreed in RAN2#120 meeting, 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. Therefore, UE should be notified the change of the PTM configuration and then acquire MCCH for the new configuration.
Both group paging and MCCH notification mechanism can be used for this purpose. 
For group paging, in Rel-17 it only used to indicate UE the MBS session activation via including TMGI(s) in the paging message, and the same PO/PF and paging message with unicast is used for UE to acquire the information.
Paging message
-- ASN1START
-- TAG-PAGING-START

Paging ::=                          SEQUENCE {
    pagingRecordList                    PagingRecordList                                                        OPTIONAL, -- Need N
    lateNonCriticalExtension            OCTET STRING                                                            OPTIONAL,
    nonCriticalExtension                Paging-v1700-IEs                                                        OPTIONAL
}
Paging-v1700-IEs ::=                SEQUENCE {
    pagingRecordList-v1700              PagingRecordList-v1700                                                  OPTIONAL, -- Need N
    pagingGroupList-r17                 PagingGroupList-r17                                                     OPTIONAL, -- Need N
    nonCriticalExtension                SEQUENCE {}                                                             OPTIONAL
}
PagingRecordList ::=                SEQUENCE (SIZE(1..maxNrofPageRec)) OF PagingRecord
PagingRecordList-v1700 ::=          SEQUENCE (SIZE(1..maxNrofPageRec)) OF PagingRecord-v1700
PagingGroupList-r17 ::=             SEQUENCE (SIZE(1..maxNrofPageGroup-r17)) OF TMGI-r17
PagingRecord ::=                    SEQUENCE {
    ue-Identity                         PagingUE-Identity,
    accessType                          ENUMERATED {non3GPP}    OPTIONAL,   -- Need N
    ...
}
PagingRecord-v1700 ::=              SEQUENCE {
    pagingCause-r17                     ENUMERATED {voice}      OPTIONAL    -- Need N
}
PagingUE-Identity ::=               CHOICE {
    ng-5G-S-TMSI                        NG-5G-S-TMSI,
    fullI-RNTI                          I-RNTI-Value,
    ...
}
-- TAG-PAGING-STOP
-- ASN1STOP
And this can also be applied to Rel-18 multicast reception in RRC_INACTIVE case. Besides, it’s still under discussion that group paging can be used to indicate UE’s multicast reception state or session deactivation. However, for PTM change notification, it’s only useful to Rel-18 UEs, while the group paging functions agreed or under discussion can be used by both Rel-17 UEs and Rel-18 UEs, even for the reception state indication for Rel-18 UEs, it may be achieved with little spec change as the accessory of session activation notification. When it comes to PTM change notification, to achieve this, one possible solution is to add a separate pagingRecordlist with UE ID or a separate pagingGroupList with TMGI to distinguish the two different purposes. As the paging capacity is limited, it’s better to not increase new IEs in the paging message. And the other way may be to use the short message to indicated the usage of the pagingGroupList without increase a new one, but in case both MBS session 1PTM configuration change and MBS session 2 activation happen together, it is not useful. What’s more, assuming PTM change notification is down by group paging, the UE still needs to acquire MCCH. Which may increase the latency and consume more UE power.
For Rel-17 broadcast, change of MCCH information only occurs at specific radio frames. When the network changes (some of) the MCCH information, it notifies the UEs about the change starting from the beginning of the MCCH modification period via PDCCH which schedules the MCCH in every repetition in that modification period [3]. DCI format 4-0 is used for MCCH change notification. The notification is transmitted with a 2-bit bitmap. The MSB in the 2-bit bitmap, when set to '1', indicates the start of new MBS service(s). The LSB in the 2-bit bitmap, when set to '1', indicates modification of MCCH information other than the change caused by start of new MBS service(s), e.g. modification of a configuration of an on-going MBS session(s), MBS session(s) stop or neighbouring cell information modification. And it can indicate both session start and session PTM configuration change in one time. Since a separate MCCH for multicast was agreed to be introduced, the Rel-17 broadcast MCCH change notification mechanism can also be reused for multicast. And to achieve this, a new RNTI for multicast MCCH should be introduced, different from the RNTI used by Rel-17 broadcast.
The comparison of group paging and MCCH change notification used for PTM change notification in Table 1:
Table 1 comparison of group paging and MCCH change notification
	
	Group paging 
	MCCH change notification

	Latency for the new PTM configuration 
	Long. UE needs to receive group paging to get the indicate and then acquire the MCCH for the new configuration.
	Short. Upon receiving a change notification, a UE receiving or interested to receive MBS services transmitted using MBS broadcast acquires the new MCCH information starting from the same slot.

	Whether there’s impact to legacy UEs, especially Rel-17 multicast UEs
	Yes.
The paging capacity may be affected due to increase the new list of MBS sessions with PTM configuration change.
	No.
The new MCCH is only used by multicast reception UEs in RRC_INACTIVE


	Spec impact
	Large.
A new pagingRecordlist with UE ID or a new pagingGroupList with TMGI may be needed.  
	Small
Anyway, we have agreed to introduce a new MCCH for multicast, it’s rational to inherit the MCCH change notification mechanism, and a RNTI for multicast MCCH is needed.

	Notification for multiple purposes
	Cannot be achieve without introducing new pagingRecordlist with UE ID or a new pagingGroupList with TMGI， or working with short message and other pre-indications.
	The two bits can be used for at least two kinds of notification. In Rel-17, the MSB bit is used for session start, while for multicast, it’s session activation, and it was agreed to use group paging for this purpose. Therefore, some more notification can use the two bits of the DCI.



Based on the analysis and comparison above, we prefer to use the MCCH change notification mechanism for Rel-18 multicast PTM configuration change notification. and we think a new RNTI is needed.
Proposal 5: MCCH change notification is used to notify the PTM configuration change.
Proposal 6: A new RNTI should be introduced for multicast MCCH scheduling.
PTM configuration structure
In the first discussion of RRC_INACTIVE UE receiving multicast, the baseline of PTM configuration for RRC_INACTIVE UEs were agreed as following:
	[bookmark: _Hlk118105897]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). 
HARQ feedback and PTP are not supported for multicast reception in RRC_INACTIVE.


Based on the agreements, HARQ feedback and PTP transmission were exclude for multicast reception in RRC_INACTIVE. Whether to support SPS does not achieve consensus in the email discussion, from our point of view, since in Rel-17 multicast, or in other features, it aims to RRC_CONNECTED UEs, and it is not supported by Rel-17 broadcast, and the capacity of PDCCH is not a big issue, so we think there’s no need to support SPS for multicast reception in RRC_INACTIVE.
Proposal 7: SPS is not supported for multicast reception in RRC_INACTIVE.
Considering that the gNB can switch the UE’s RRC states for multicast reception, therefore, the PTM configuration for multicast reception in RRC_INACTIVE should be the same with the PTM configuration for multicast reception in RRC_CONNECTED as much as possible. In Rel-17, the UE receiving multicast is configured with radio bearer configurations including MBS session information, MRB ID and PDCP configuration, RLC configuration, DRX, SPS, HARQ configuration, and some physical layer configurations, such as CFR, PDSCH configuration. The configuration of broadcast is similar to multicast, and it has neighbour cell information, while SPS and HARQ configuration is not included in it.
Since PTP transmission is not supported for multicast reception in RRC_INACTIVE, therefore, the MRB configuration can following the Rel-17 broadcast way. Therefore, the PTM configuration includes MBS session information, MRB ID and PDCP configuration, RLC configuration, DRX configuration, and some physical layer configurations, such as CFR, PDSCH configuration and neighbour cell information if supported.
Proposal 8: The PTM configuration includes MBS session information, MRB ID and PDCP configuration, RLC configuration, DRX configuration, and some physical layer configurations, such as CFR, PDSCH configuration and neighbour cell information if supported.
Besides, RAN2 agreed to use 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. But it is not clear whether it is only applied to the first time when the PTM configuration is provided.
Proposal 9: It’s proposed to clarify whether only RRCRelease is used as the message used for PTM configuration for RRC_INACTIVE.
Conclusions
In this contribution, we analyse the open issues of PTM configurations. Following are our observations and proposals.
Observations:
Observation 1: Providing the PTM configuration of intra-gNB may introduce extra broadcast signalling overhead.
Observation 2：Providing the PTM configuration of intra-gNB may increase the broadcast signalling overhead.
Observation 3: In Rel-17 broadcast MCCH, PTM configuration of neighbour cell(s) is not provided.
Proposals:
Proposal 1: Serving cell does not provide the PTM configuration of intra-gNB neighbour cells. 
Proposal 2: Neighbour cell list mechanism of Rel-17 broadcast MCCH can be reused for Rel-18 multicast MCCH.
Proposal 3：RRC dedicated signalling also provides the neighbour cell list related information as MCCH does.
Proposal 4: Area-specific configuration can be considered for better service continuity and less UE effort.
Proposal 5: MCCH change notification is used to notify the PTM configuration change.
Proposal 6: A new RNTI should be introduced for multicast MCCH scheduling.
Proposal 7: SPS is not supported for multicast reception in RRC_INACTIVE.
Proposal 8: The PTM configuration includes MBS session information, MRB ID and PDCP configuration, RLC configuration, DRX configuration, and some physical layer configurations, such as CFR, PDSCH configuration and neighbour cell information if supported.
Proposal 9: It’s proposed to clarify whether only RRCRelease is used as the message used for PTM configuration for RRC_INACTIVE.
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