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In RAN2#120 meeting [1], we had the following agreements:
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.
Based on the agreement, both dedicated RRC signal and MCCH are used to provide RRC_INACTIVE UE with PTM configuration. In this paper, we further analyse the mechanism of how to provide PTM configuration after change or in mobility case and other related mobility issue.
2 Discussion
2.1 Availability of PTM configuration in RRC_INACTIVE
Although MCCH is introduced to provide PTM configuration for RRC_INACITVE UE (e.g., PTM configuration update during RRC_INACTIVE), dedicated RRC signalling is to provide UE with the initial PTM configuration when UE is transferred into RRC_INACTIVE. To our understanding, the advantage of using dedicated RRC signalling can ensure a better service continuity (i.e., UE no need to acquire MCCH, PTM configuration before start to receive Mcast session in RRC_INACTIVE), data delay could be reduced. Also this can be as an indication to notify UE of activating Mcast reception in RRC_INACTIVE.
Therefore, compared to dedicated RRC signalling, the function of MCCH here is to provide subsequent updated PTM configuration when UE is in RRC_INACTIVE since there is no dedicated RRC signalling reached to RRC_INACTIVE UE. Furthermore whether the notification of session state change (e.g., activation, deactivation) is also included in MCCH, or group paging, can be further studied.
Proposal 1: Confirm that dedicated RRC signalling is to provide UE with the initial PTM configuration when UE is transferred to RRC_INACTIVE.
Proposal 2: In case MCCH is used, MCCH is to provide the subsequent updated PTM configuration for UE in RRC_INACTIVE.
For PTM configuration of cells other than serving cell, there could be some options to provide the PTM configuration:
1. Dedicated RRC signalling to provide PTM configuration list for multiple cells;
2. Each cell provides PTM configuration via its own MCCH.
Since MCCH is introduced, there is no need to use dedicated RRC signalling to pre-provide a PTM configuration list for multiple cells. The reason is that RRC_INACTIVE UE is not aware of whether the stored PTM configuration list is valid or not when reselect to a new cell, UE still needs to check the MCCH information. That is to say dedicated RRC signalling is more suitable to use for the initial configuration also as an indication to activate Mcast reception, rather than used for subsequent configuration or cell reselection.
Proposal 3: In case MCCH is used, PTM configuration of cells other than serving cell is provided via MCCH during mobility.
2.2 Issues on MCCH monitoring
Such MCCH mechanism provides a possibilities that UE can acquire updated Mcast information (e.g., updated PTM configuration, activation, deactivation, release) even during RRC_INACTIVE as like Rel-17 broadcast mechanism. However the cost of this mechanism is that UE needs to continuously monitor MCCH during RRC_INACTIVE for possible updated Mcast information even if there is no any updated Mcast information, which increase UE power consumption shown in fig 1. Note that allowing unnecessary paging monitoring is for possible network access / data reception, which is critical, but only for (maybe infrequent) updated Mcast information is not so efficient. 


Fig.1 unnecessary MCCH monitoring
Observation 1: UE is required to continuously monitor MCCH for possible updated Mcast information.
Proposal 4: RAN2 is suggested to consider how to optimize unnecessary MCCH monitoring during RRC_INACTIVE.
Furthermore if we reuse Rel-17 MCCH mechanism, multiple Mcast sessions will be included in one MCCH, but if UE is only provided with one Mcast session via e.g., RRCRelease, false alarm of MCCH monitoring as like paging could be introduced shown as fig 2. Thus some grouping mechanism for MCCH can be further considered.


Fig.2 false alarm of MCCH monitoring
Observation 2: False alarm of MCCH monitoring could be introduced if multiple Mcast sessions is included in one MCCH.
Proposal 5: RAN2 is suggested to further consider how to optimize false alarm issue of MCCH monitoring.
2.3 Related mobility issues
Based on the current spec, UE reselect to a new cell based on cell reselection rule including frequency priority, R criterion. Considering there could be some neighbour cells which does not provide Mcast service, thus multicast-specific frequency priority can be considered to let UE optimally reselect to a multicast providing cell rather than the best cell but not providing multicast service.
Proposal 6: Multicast-specific frequency priority can be further considered.
For multicast, the same service and the same specific content data are provided simultaneously to a dedicated set of UEs. It can be seen that the multicast scheduling is not for an individual UE, that is to say the scheduling scheme is uniform. In legacy, gNB can determine the scheduling based on CSI feedback from large number of RRC_CONNECTED UEs. However, RRC_INACTIVE UE can not report its channel information to network, once such UE is experiencing poor channel environment due to mobility, the performance of multicast reception will be degraded but network is still not aware of the situation.
In our understanding, if for power saving reason, UE is in RRC_INACTIVE but can not receive multicast very well (e.g., channel quality is not good enough), the UE can fall back to RRC_CONNECTED to let network know this channel quality and network may make some modifications such as modifying scheduling, using PTP mode or unicast bearer, and so on. 
Since UE still performs measurements in RRC_INACTIVE, some measurement criteria can be introduced to determine whether UE should fall back to RRC_CONNECTED for multicast reception or not. In a word, multicast scheduling problem due to channel quality for RRC_INACTIVE UE should be considered.
Proposal 7: RAN2 is suggested to consider the multicast scheduling problem due to channel quality for RRC_INACTIVE UE.
3 Conclusions
Observation 1: UE is required to continuously monitor MCCH for possible updated Mcast information.
Observation 2: False alarm of MCCH monitoring could be introduced if multiple Mcast sessions is included in one MCCH.
Proposal 1: Confirm that dedicated RRC signalling is to provide UE with the initial PTM configuration when UE is transferred to RRC_INACTIVE.
Proposal 2: In case MCCH is used, MCCH is to provide the subsequent updated PTM configuration for UE in RRC_INACTIVE.
Proposal 3: In case MCCH is used, PTM configuration of cells other than serving cell is provided via MCCH during mobility.
Proposal 4: RAN2 is suggested to consider how to optimize unnecessary MCCH monitoring during RRC_INACTIVE.
Proposal 5: RAN2 is suggested to further consider how to optimize false alarm issue of MCCH monitoring.
Proposal 6: Multicast-specific frequency priority can be further considered.
[bookmark: _GoBack]Proposal 7: RAN2 is suggested to consider the multicast scheduling problem due to channel quality for RRC_INACTIVE UE.
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