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In RAN2#121b meeting [1], the following agreements are made:
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 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.
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.
It can be seen that RAN2 made a big progress in last meeting, in this contribution, we further discussed the FFS issues based on agreement.
2 Discussion
2.1 Background
The session chair guidelines shown as following:
- FFS whether the network can provide PTM configuration for intra-gNB cells
- PTM configuration structure (message, parameters etc.)
- service continuity during mobility and state transitions
- notifications/group paging enhancements due to session activation/deactivation or due to Inactive mutlicast reception on/off
- MCCH change notification vs. (group) Paging for different cases
- details of frequency prioritization and multicast NCL
In this contribution, we will discuss multicast reception during RRC_INACTIVE based on the guidelines as well as agreements.
2.2 PTM configuration
- FFS whether the network can provide PTM configuration for intra-gNB cells
in last RAN2#121 meeting, we agreed that Serving cell will not provide the PTM configuration of neighbour cells from other gNBs, thus RAN3 workload could be alleviated as no additional XnAP signal interactions. But the case of intra-gNB is still FFS here.
To our understanding, why RAN2 raises this issue (i.e., providing PTM configuration of neighbour cell) is to match the scenario where only RRCRelease to provide the PTM configuration. But now since Multicast MCCH is introduced, UE can acquire PTM configuration when reselect to a new cell by reading MCCH. Providing the PTM configuration of neighbour cells is not so critical then. Furthermore, the validity of PTM configuration should be considered, UE cannot ensure whether the previously stored PTM configuration for neighbour cell is still valid or not when cell reselection happens, it cause UE anyway needs to acquire PTM configuration by reading MCCH in the new cell. Therefore, there is no need for serving cell to provide PTM configuration for intra-gNB cells.
Proposal 1: No need for serving cell to provide PTM configuration for intra/inter gNB cells.
- PTM configuration structure (message, parameters etc.)
Both RRCRelease and Multicast MCCH can provide UE with PTM configuration for multicast reception in RRC_INACTIVE. More detail is that RRCRelease can provide the initial PTM configuration when UE enters RRC_IANCTIVE, this method avoids UE additionally reading MCCH and can also be regarded as an indication of multicast reception. As for MCCH, it can ensure RRC_INACTIVE UE to acquire the subsequent (possible updated) PTM configuration also for mobility case. However only one PTM configuration can be applied, the UE behaviour should be specified, for example the Multicast MCCH information acquisition procedure overwrites any previously stored PTM configuration (i.e., delta configuration is not applicable for MCCH information and the UE discontinues using a field if it is absent in MCCH information).
Proposal 2: The Multicast MCCH information acquisition procedure overwrites any previously stored PTM configuration.
2.3 Notification
- notifications/group paging enhancements due to session activation/deactivation or due to Inactive mutlicast reception on/off
Last meeting, we have discussed the notification for multicast reception in RRC_INACTIVE capable UE and “special UE” (special UE means that the UE is preferred to be kept in RRC_CONNECTED to receive multicast session based on MBS assistance information from CN) and some agreements are made as above.
For activation notification, basically the scenarios can be divided into three types:
1. The session is activated and this session can be received during RRC_INACTIVE (per-session notification);
2. The session is activated but this session only can be received in RRC_CONNECTED (per-session notification);
3. For “special UE”, the session is activated and these UEs resume RRC connection. 
For scenario 1 and 2, RAN2 has agreed that use enhanced group paging to indicate multicast reception capable UE to start multicast reception in RRC_INACTIVE or RRC_CONNECTED, but how to indicate the preferred RRC state is still FFS. To our understanding, for per-session notification, it is simple to use paging cause mechanism to differentiate session state, e.g., session activated in RRC_INACTIVE, session activated in RRC_CONNECTED and even for session deactivated. 
Paging cause can be considered as one simple solution to solve all the session state notification. This mechanism is to say besides Rel-18 pagingGroupList (i.e., TMGI indication), a new IE PagingGroupCauseList can be introduced, including the same number of entries, and listed in the same order, as in Rel-18 PagingGroupList (i.e., TMGI/session list), so that UE receiving Rel-18 group paging with a paging cause corresponding this TMGI can be aware of what the current session state is. 
Proposal 3: Use paging cause corresponding to each TMGI in the Rel-18 pagingGroupList to notify multicast session state, such as session activation in RRC_INACTIVE or RRC_CONNECTED, and session deactivation, etc.
For the scenario 3, RAN2 agreed that such a special UE can still be released to RRC_INACTIVE (e.g., for power saving reason), but since such a special UE is not allowed to receive multicast session in RRC_INACTIVE, thus we need find a solution to notify this UE of entering RRC_CONNECTED for multicast reception. To our understanding, it is not easily to say whether this is per-UE notification or per-session notification, for example, either legacy group paging or unicast paging can be used in this case. If legacy Rel-17 group paging is used, the special UE can just skip Rel-18 enhanced group paging and monitor legacy group paging. If unicast paging is used, the special UE can just skip all of group paging and monitor its legacy unicast paging, both can be further studied.
Proposal 4: For the notification of “special UE” (i.e., session is activated in RRC_CONNECTED), both legacy Rel-17 group paging and unicast paging can be further studied.
- MCCH change notification vs. (group) Paging for different cases
For the session deactivation, RAN2 needs down selection between MCCH and group paging.
First of all, we fail to see the reason why to separate the notification (i.e., activation, deactivation) into different mechanism.
Second, the initial reason why we need MCCH is that:
1. To provide the updated PTM configuration for RRC_INACTIVE UE;
2. To provide PTM configuration when UE reselect to a new cell.


Fig.1 unnecessary MCCH monitoring
The cost of this mechanism is that UE needs to continuously monitor MCCH during RRC_INACTIVE for possible updated PTM configuration (which may be a seldom reconfiguration) even though there is no any updated PTM configuration, which increases UE power consumption. But we can still figure out some solutions to control MCCH monitoring behaviour, then UE does not have to always monitor MCCH for possible PTM reconfiguration. But if notification (e.g., session deactivation) is introduced in MCCH, probably MCCH monitoring should not be stopped as the frequency of MCCH notification is increased.
Compared with group paging, again, UE anyway need to monitor paging and group paging is already per-TMGI (session) configuration. If notification is put into MCCH, it will cause unnecessary “double monitor”, i.e., both paging occasions and MCCH occasions. Therefore putting notification in Group paging is more sufficient than MCCH. 
Proposal 5: Multicast MCCH only to provide PTM configuration for update reason and cell reselection case.
Proposal 6: RAN2 is suggested to consider how to avoid unnecessary MCCH monitoring.
However if we eventually agree that having a mixed solution, i.e., both Group paging and MCCH can provide notification for session deactivation. In this case, the notification of group paging can be applied when MCCH is not available.
2.4 Service continuity
- service continuity during mobility and state transitions
Seamless or lossless mobility is not required for multicast reception in RRC_INACTIVE. And the quality and reliability of the reception of multicast data between UEs in RRC_CONNECTED and UEs in RRC_INACTIVE may or may not be different as HARQ feedback and PTP transmission are not supported. Based on this assumption, the service continuity here means the PTM configuration is still available during cell reselection or RRC state transition.
For cell reselection, instead of RRCRelease to provide multiple cell’s PTM configuration, now the multicast MCCH is introduced to provide PTM configuration, UE who reselect to a new cell can acquire PTM configuration of this new cell by reading SIB/MCCH even though there could be data loss/latency, but it is noted that seamless/lossless mobility is not required in this case.
Proposal 7: Service continuity during mobility for multicast reception in RRC_INACTIVE is supported by multicast MCCH mechanism.
For RRC state transition, since the multicast configuration between UEs in RRC_INACTIVE and UEs in RRC_CONNECTED may be different (e.g., PTP/HARQ/CFR/SPS configuration), the new multicast configuration is required when RRC state transition happens. From RRC_CONNECTED to RRC_INACTIVE, RRCRelease is used to provide PTM configuration for multicast reception in RRC_INACTIVE. From RRC_INACTIVE to RRC_CONNECTED, RRCReconfiguration (i.e., the legacy multicast configuration) is used to reconfigure UE with multicast configuration for multicast reception in RRC_CONNECTED even though there could be data loss/latency, but it is noted that seamless/lossless required in this case.
Proposal 8: Service continuity from RRC_CONNECTED to RRC_INACTIVE is supported by RRCRelease carrying new PTM configuration. Service continuity from RRC_INACTIVE to RRC_CONNECTED is supported by multicast reconfiguration via RRCReconfiguration.
- details of frequency prioritization and multicast NCL
In last meeting, RAN2 agreed that frequency prioritization and multicast NCL (neighbour cell list) are introduced for better mobility. To our understanding, frequency priority is used before the cell is reselected and NCL is used after the cell is reselected. As long as UE is able to move to other cells, it is anyway helpful to provide frequency priority and NCL. And how to use is FFS.
In legacy MBS broadcast frequency prioritization, UE considers one frequency to be the highest priority, when the frequency is the only one to let UE camp on receiving MBS broadcast, and the selected cell contains SIB20 or FASI/USD indicate this frequency mapping for the concerned service. However only setting one frequency as highest priority is not sufficient to support multicast reception during RRC_INACTIVE, the situation is a little different, as how to setting frequency priority is not only based on which one is supporting multicast reception in RRC_INACTIVE but also based on network congestion. Thus it is somehow a little tough to use specific mechanism to make the best cell reselection decision (e.g., based on FSAI/USD), it is desired to leave it to network implementation to determine which frequency is preferred for a UE receiving multicast in RRC_INACTIVE to perform cell reselection, i.e., network directly provide CellReselectionPriority to UE, and the details like whether this frequency priority is provided via RRCRelease or SIB can be further studied.
Proposal 9: Network (based on NW implementation) directly provides multicast specific frequency priority (i.e., CellReselectionPriority dedicated for Multicast reception in RRC_INACTIVE capable UE), and details (e.g., carried by RRCRelease and/or SIB) FFS.
For NCL, the legacy mechanism can be used, that is to say, 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.
Proposal 10: Use multicast specific NCL similarly to Rel-17 NCL mechanism in MBS broadcast.
- The last one FFS in this contribution.
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.
Multicast scheduling is unified based on RRC_CONNECTED UE feedback, but now since RRC_INACTIVE UE can still receive this multicast service, they should be responsible for its own multicast scheduling during RRC_INACTIVE. If RRC_INACTIVE UE is experiencing poor signal channel and no cell reselection is triggered, RRC connection resumption is required in this case.
To our understanding, there is already a mechanism for RRM relaxation in can be considerred [2], i.e., the criterion of not-at-cell-edge, when the criterion of not-at-cell-edge is not fulfilled (i.e., UE is at cell edge), UE may initiate RRCResumeRequest. But there is still concern that the signal quality is still good enough for UE to receive multicast service, this criterion is only for not performing measurement too much. Then we can also consider a new threshold which of the value is specific to multicast scheduling, like threshold_Mcast_RSRP/RSRQ, when the serving cell fulfils RSRP/RSRQ < threshold_Mcast_RSRP/RSRQ, UE may initiate RRCResumeRequest.
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Proposal 11: Reuse criterion of not-at-cell-edge or introduce new threshold as the criterion to trigger UE resume when the UE receiving multicast in RRC_INACTIVE is not fulfilling the signal quality.
3 Conclusions
Proposal 1: No need for serving cell to provide PTM configuration for intra/inter gNB cells.
Proposal 2: The Multicast MCCH information acquisition procedure overwrites any previously stored PTM configuration.
Proposal 3: Use paging cause corresponding to each TMGI in the Rel-18 pagingGroupList to notify multicast session state, such as session activation in RRC_INACTIVE or RRC_CONNECTED, and session deactivation, etc.
Proposal 4: For the notification of “special UE” (i.e., session is activated in RRC_CONNECTED), both legacy Rel-17 group paging and unicast paging can be further studied.
Proposal 5: Multicast MCCH only to provide PTM configuration for update reason and cell reselection case.
Proposal 6: RAN2 is suggested to consider how to avoid unnecessary MCCH monitoring.
Proposal 7: Service continuity during mobility for multicast reception in RRC_INACTIVE is supported by multicast MCCH mechanism.
Proposal 8: Service continuity from RRC_CONNECTED to RRC_INACTIVE is supported by RRCRelease carrying new PTM configuration. Service continuity from RRC_INACTIVE to RRC_CONNECTED is supported by multicast reconfiguration via RRCReconfiguration.
Proposal 9: Network (based on NW implementation) directly provides multicast specific frequency priority (i.e., CellReselectionPriority dedicated for Multicast reception in RRC_INACTIVE capable UE), and details (e.g., carried by RRCRelease and/or SIB) FFS.
[bookmark: _GoBack]Proposal 10: Reuse criterion of not-at-cell-edge or introduce new threshold as the criterion to trigger UE resume when the UE receiving multicast in RRC_INACTIVE is not fulfilling the signal quality.
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52492 Relaxed measurement criterion for UE not at cell edge
The relaxed measurement criterion for UE not at cell edge is fulfilled when:

- Srxlev > SsearchThreshotdap, and,

- Squal > SsearchThresholdQs if SsearchThreshotdq is configured,
Where:

- Srxlev = current Srxlev value of the serving cell (dB).

- Squal = current Squal value of the serving cell (dB).
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