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[bookmark: OLE_LINK18][bookmark: OLE_LINK4][bookmark: OLE_LINK6][bookmark: OLE_LINK8][bookmark: OLE_LINK3]For the R18 MBS enhancement, one objective is to support the multicast reception in RRC_INACTIVE state. For the PTM configuration delivery, the following two options were agreed in 119-e meeting to be further investigated. [1]
For PTM configuration delivery, RAN2 further investigates the following solutions: 
Option 1: Dedicated signalling
Option 2: Solution based on SIB+MCCH
We do not preclude some “mix” of the options
During the last meeting discussion, RAN2 had furtherly achieved the common understanding on the general description for the two options, as quote below. However, there was no conclusion on which one to be applied. [2]
1. The following general description is taken as baseline for PTM configuration delivery Option 1: 
(1-a) PTM configuration(s) (i.e., configurations used for multicast reception in RRC_INACTIVE) of one or more multicast sessions for at least one cell are provided via dedicated RRC signaling to a UE. 
(1-b) The RRC message for this includes RRCReconfiguration and/or RRCRelease and/or RRCResume (details FFS) 
(1-c) UE stores the received configurations while it is in RRC_INACTIVE, and if there is a need to update some or all the configurations, the UE is notified of such changes and may trigger RRC connection resume to obtain the updated configurations. In case of mobility in RRC_INACTIVE, the UE triggers RRC connection resume if the configuration of the session is not available for the new cell. 
2. The following general description is taken as baseline for PTM configuration delivery Option 2: 
(2-a) PTM configurations (i.e., configurations used for multicast reception in RRC_INACTIVE) are provided via an MCCH-like channel (same or different as used for MBS broadcast), and information regarding MCCH scheduling is provided via SIB, FFS dedicated signalling 
(2-b) UE can receive such configurations when it is in RRC_INACTIVE, FFS whether it is allowed/needed to also receive when UE is in RRC_CONNECTED 
(2-c) If there is a need to update some or all the received configurations, UE does not need to resume RRC connection but is notified of such changes (e.g. via MCCH DCI) and obtains the updated configurations via MCCH.
In this contribution, we would like to provide our consideration on the two options of PTM configuration delivery and potential enhancement for various aspects including the support of mobility, RRC state transition and the session state changes etc.
Discussion
1.1  PTM configuration delivery
Based on the previous discussion on these two options, the most controversial issue for option 1 is whether and how to solve the issue in signaling/system load when a large number of UEs in the cell need PTM configuration update. 
In R17 multicast, the same concern is also raised when the UEs in RRC_INACTIVE/IDLE state are notified of the multicast session activation and switched to RRC_CONNECTED state for the multicast session reception. However, it was not addressed in the end as no critical issue was found. As for the signaling/system load issue in the scenario of multicast session reception in RRC_INACTIVE state, from our view, it will not be much more critical than the multicast session reception in RRC_CONNECTED state as the multicast configuration changes will not occur much frequently and can be controlled by the network. Therefore, at least for now, for the option 2, we can have the assumption that there is no critical issue for signaling/system load when a large number of UEs in the cell need PTM configuration update, unless some critical issues are found.
Observation 1: Signaling/system load concern also exists in R17 multicast, but it was not addressed as no critical issue found.
Proposal 1: With Option1, RAN2 assumes there is no critical issue for signaling/system load when a large number of UEs in the cell need PTM configuration update.
With Option 2, the most controversial issue is to provide dedicated multicast session configuration via broadcast the unprotected MCCH message. For this issues, we provides our consideration in the R2-2210026 and have the following observation:
Observation 2: With Option 2, there exists issues as following:
a) Unauthorized UE can also receive the multicast session data which supposed to only be provided to the authorized UE.
b) If the UE combines the stored multicast configuration provided via dedicated signaling with that provided via fake gNB MCCH, it will cause an internal unexpected failure of the UE.
c) If the UE combines the stored multicast configuration provided via the fake gNB MCCH with that provided via the dedicated signaling, will cause reconfiguration failure and UE entering RRC_IDLE state finally.
To address the issue a), a straightforward solution is to involve the dedicated signaling into the option 2 to ensure that only the set of authorized UEs can get the multicast MRB configuration, e.g. provide the MCCH configuration via dedicated signaling.
To address the issue b) and c), if the option 2 is adopted, the principle should be followed that the multicast configuration provide via the dedicated signaling should not be the delta configuration of the multicast configuration provided via the MCCH message and vice versa.
Proposal 2: With Option 2, the following principle should be followed:
a) Dedicated signaling needs to be involved to ensure that only the authorized UEs can get all the PTM configuration. E.g. provide the MCCH configuration via the dedicated signaling.
b) For the same multicast session, the multicast configuration provided via the dedicated signaling should not be the delta configuration of the multicast configuration provided via the MCCH message and vice versa. 
Based on the analysis above, as there is no critical issue with Option 1 while some issues need to be further resolved for Option 2, we have the following suggestion:
Proposal 3: Option 1 (i.e. PTM configuration delivery via dedicate signalling) is prioritized for the multicast reception in RRC_INACTIVE state.
1.2 Mobility and state transition
In the previous discussion, RAN2 achieved the following agreements on the mobility support for multicast session reception in RRC_INACTIVE state.
1. Multicast service continuity after cell reselection in RRC_INACTIVE state (i.e. without resuming RRC connection) will be supported (if the configuration of the new cell is available for the UE). FFS whether there are cases where the UE needs to resume the connection. FFS RAN3 impacts due to inter-gNB mobility.
2. Upon cell reselection to neighbour cells during active multicast session, if the configuration of the session is not available for the new cell for UEs in INACTIVE, then the UE is required to resume RRC connection to get the Multicast MRB configuration.
3. FFS whether to introduce PTM configuration applicable area, i.e., the mechanism that the PTM configurations, once acquired by a UE, may apply to a certain area (i.e., a set of cells instead of a single cell).
Based on the agreements above, for UE who can receive the multicast session in RRC_INACTIVE state, during the mobility in RRC_INACTIVE state, if the configuration of the multicast session of the new cell is not available to UE, UE should acquire the multicast MRB configuration, e.g. via the dedicated signalling or the MCCH message. As such, to avoid the unnecessary configuration acquisition procedure, for UE who can receive the multicast session in RRC_INACTIVE state, it is beneficial to be provided with the cells and/or the frequencies which supports the same multicast MRB configuration and prioritize these cells and/or frequencies for cell (re)selection. 
Proposal 4: Introduce PTM configuration applicable area for the mobility support during the multicast reception in RRC_INACTIVE state.
Proposal 5: For UE who can receive the multicast session in RRC_INACTIVE state, the frequency or cell supporting the same multicast MRB configuration in RRC_INACTVE state should be prioritized for cell (re)selection. 
In previous meeting, the following agreement was achieved.
Dedicated RRC signalling (i.e. RRC release message with suspendConfig) is used for switching a multicast receiving UE from RRC_CONNECTED to RRC_INACTIVE and continue multicast reception (details FFS).
Currently, when a UE that has been receiving the multicast session is released to the RRC_INACITVE state, the multicast configuration shall be suspended and thus the multicast reception is interrupted. In R18, to support the multicast reception in RRC_INACTIVE, when UE is released to RRC_INACTIVE state, gNB needs to inform a set of UEs whether to receive a multicast session in RRC_INACTIVE state so as UE can determine whether to apply the multicast configuration in the RRC_INACTIVE state.
Proposal 6: When switching UE from RRC_CONNECTED state to RRC_INACTIVE state, it should be indicated in the RRCRelease message with suspendConfig whether to receive the multicast session in RRC_INACTIVE state. 
1.3 Multicast session state change
Multicast session activation
In previous meeting, the following agreement was achieved.
1. Rel-18 UE in INACTIVE can be informed when the session is activated (Details FFS).
2. [bookmark: OLE_LINK69]As a baseline, group paging can be used to inform Rel-18 UE(s) about the session activation (Details FFS, e.g., UE behavior when receiving such group notification).
3. FFS how UE determines whether it can receive the multicast session in RRC_INACTIVE or not when the session is activated, taking into account the following solutions (can further update the descriptions if needed, and several solutions may be needed, some solutions may apply only for certain configuration options)
a) [bookmark: OLE_LINK72]When the multicast session is activated, UE can receive the multicast session in RRC_INACTIVE if the PTM configuration used in RRC_INACTIVE for the session is available to the UE and the UE has joined the session already (e.g., configuration provided to UE via dedicated RRC signaling or via MCCH), otherwise it goes back to RRC_CONNECTED to receive the multicast session. 
b) When the multicast session is activated, UE is indicated by group paging whether it can receive the multicast session in RRC_INACTIVE or not (detailed signaling FFS).
c) UE is configured "whether it can receive the multicast session in RRC_INACTIVE" by dedicated signaling before UE is released. When the multicast session is activated, UE stays in RRC_INACTIVE or resumes RRC connection accordingly (detailed signaling FFS).
From our view, if the PTM configuration used in RRC_INACTIVE for the session is not available to the UE, when the multicast session is activated, it is efficient for UE to goes back to RRC_CONNECTED to receive the multicast session. And if the multicast configuration used in RRC_INACTIVE for the session is available to UE, the benefits to switch such UE to RRC_CONNECTED state is not very clear. As such, the option 1 seems more reasonable.
Proposal 7: When the multicast session is activated, UE can receive the multicast session in RRC_INACTIVE if the PTM configuration used in RRC_INACTIVE for the session is available to the UE and the UE has joined the session already (e.g., configuration provided to UE via dedicated RRC signaling or via MCCH), otherwise it goes back to RRC_CONNECTED to receive the multicast session.
Multicast session deactivation
In previous meeting, the following agreement was achieved.
If a UE is in RRC_INACTIVE and is configured to receive a multicast session in RRC_INACTIVE, the UE may be notified when the multicast session is deactivated. FFS how (e.g., informed via group paging, MCCH, or other ways).
From UE point of view, it is beneficial for power saving to get aware of the multicast session deactivation so as to stop the unnecessary G-RNTI monitoring. As for how UE get aware of the multicast session deactivation, it can be explicitly indicated to UE via the network signaling (e.g. informed via group paging, MCCH) or implicitly indicated via the absence of multicast session. To avoid the extra signaling overhead and the impacts on legacy mechanism, for UE who can receive the multicast session in RRC_INACTIVE state, it can be informed of the multicast session deactivation via the implicitly indication (e.g. absence of the multicast session).
Proposal 8: For UE who can receive the multicast session in RRC_INACTIVE state, it can get aware of the multicast session deactivation implicitly (e.g. via the absence of multicast session) without the explicitly indication in UE AS layer.
Multicast session released
In previous meeting, the following agreement was achieved.
Rel-17 mechanism (NAS-based indication) is applicable for multicast session release. FFS if any enhancement is needed.
When the multicast session is release, in order to avoid the mismatch between the UE and CN, the signalling exchange is required in the NAS layer between UE and CN, as such all UEs who has joined the multicast session needs to be switched from RRC_INACTIVE to RRC_CONNECTED. In this case, the group paging message can be reused to inform UE of the multicast session release without any enhancement.
[bookmark: OLE_LINK71]Proposal 9: For UE who can receive the multicast session in RRC_INACTIVE state, group paging can be used to inform of the multicast session release without any enhancement.
Conclusions
According to the analysis given above, we have the following observations and proposals:
PTM configuration delivery
Observation 1: Signaling/system load concern also exists in R17 multicast, but it was not addressed as no critical issue found.
Observation 2: With Option 2, there exists issues as following:
d) Unauthorized UE can also receive the multicast session data which supposed to only be provided to the authorized UE.
e) If the UE combines the stored multicast configuration provided via dedicated signaling with that provided via fake gNB MCCH, it will cause an internal unexpected failure of the UE.
f) If the UE combines the stored multicast configuration provided via the fake gNB MCCH with that provided via the dedicated signaling, will cause reconfiguration failure and UE entering RRC_IDLE state finally.

Proposal 1: With Option1, RAN2 assumes there is no critical issue for signaling/system load when a large number of UEs in the cell need PTM configuration update.
Proposal 2: With Option 2, the following principle should be followed:
c) Dedicated signaling needs to be involved to ensure that only the authorized UEs can get all the PTM configuration. E.g. provide the MCCH configuration via the dedicated signaling.
d) For the same multicast session, the multicast configuration provided via the dedicated signaling should not be the delta configuration of the multicast configuration provided via the MCCH message and vice versa. 
Proposal 3: Option 1 (i.e. PTM configuration delivery via dedicate signalling) is prioritized for the multicast reception in RRC_INACTIVE state.
Mobility and state transition
Proposal 4: Introduce PTM configuration applicable area for the mobility support during the multicast reception in RRC_INACTIVE state.
Proposal 5: For UE who can receive the multicast session in RRC_INACTIVE state, the frequency or cell supporting the same multicast MRB configuration in RRC_INACTVE state should be prioritized for cell (re)selection. 
Proposal 6: When switching UE from RRC_CONNECTED state to RRC_INACTIVE state, it should be indicated in the RRCRelease message with suspendConfig whether to receive the multicast session in RRC_INACTIVE state. 
Multicast session state change
[bookmark: _GoBack]Proposal 7: When the multicast session is activated, UE can receive the multicast session in RRC_INACTIVE if the PTM configuration used in RRC_INACTIVE for the session is available to the UE and the UE has joined the session already (e.g., configuration provided to UE via dedicated RRC signaling or via MCCH), otherwise it goes back to RRC_CONNECTED to receive the multicast session.
Proposal 8: For UE who can receive the multicast session in RRC_INACTIVE state, it can get aware of the multicast session deactivation implicitly (e.g. via the absence of multicast session) without the explicitly indication in UE AS layer.
Proposal 9: For UE who can receive the multicast session in RRC_INACTIVE state, group paging can be used to inform of the multicast session release without any enhancement.
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