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Introduction
This document is the report of the following email discussion.
· [Post123][606][eMBS] Session activation/deactivation and state transitions (CATT)
Scope: Discuss details of session activation/deactivation procedures and UE behaviour upon going to RRC INACTIVE, e.g.:
· PTM configuration for deactivated session (e.g. validity time of the configuration)
· Session status indication in MCCH/RRCRelease
· MCCH monitoring for deactivated session
· UE behaviour upon going to RRC INACTIVE (e.g. whether/when to read MCCH etc.)
Outcome: Report for the next meeting
Deadline: Long

Two phases are planned for the discussions, i.e., 
· Ph1: companies’ comments collected before Monday September 18th 10:00 UTC
· Ph2: proposals/summary checked before Friday September 22th 10:00 UTC
The remainder of this document is organized as the following. Section 3 is to collection views on open issues. Section 4 is the summary. 
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Open issues
3.1 Session deactivation status indication
In RAN2#122, it was agreed to use MCCH for session deactivation notification,
	MCCH is used for notifying MC session deactivation for multicast reception in RRC_INACTIVE to enable Rel-18 UE to stay in RRC_INACTIVE and stop monitoring corresponding G-RNTI. 
This is assumed to have no/minor impact on RAN1/PHY 


The details are still kept as FFS, which is also captured in RRC running CR,
	Editor’s note: FFS on the details of notifying session deactivation.


According to companies’ contributions for RAN2#123, the possible solutions to indicate the session deactivation in MCCH are as follows,
· Option 1: explicit indication in multicast MCCH
· Option 2: implicit indication in multicast MCCH (i.e., Keep the TMGI but remove the corresponding configuration in multicast MCCH)
· Option 3: implicit indication in multicast MCCH (i.e.., Remove the PTM configuration in multicast MCCH)
It seems option 1(i.e., explicit indication of the session deactivation status in multicast MCCH) is straightforward and it is also supported by more companies.
Besides, it may be also worth to discuss whether it is necessary to indicate the session deactivation status in RRCRelease message. The reason is that the PTM configuration in RRCRelease message can be provided to UE for a activated session or deactivated session, according to the RAN2#121 agreements as below,
	[bookmark: OLE_LINK2]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.


In rapporteur’ understanding, UE can only immediately apply the PTM configuration in RRCRelease message for an activated session after transiting to RRC_INACTIVE (i.e., UE is supposed to not monitor the corresponding G-RNTI if the session is deactivated after transiting to RRC_INACTIVE).
So it seems necessary to indicate the session deactivation status of the multicast session in RRCRelease message. Otherwise, UE cannot determine whether to continue the multicast reception after transiting to INACTIVE.
Since the PTM configuration in RRCRelease uses the same structure as in MCCH in the current RRC running CR, so there seems no extra effort to indicate session status in RRCRelease.
[bookmark: OLE_LINK1]Question 1: Do you agree to introduce an explicit indication for a deactivated session in the multicast MCCH/RRCRelease(i.e., in the MBSMulticastConfiguration)?
	Company
	Yes or No
	Comments if any

	NEC
	Yes
	It is more robust to have a session deactivation indication (per session) in MCCH as well as RRCRelease since the same configuration structure is used for both MCCH and RRCRelease.
But it is worth noted that we need to further study when UE receives PTM config from RRCRelease but the session is deactivated, what is the UE behavior after session activation (by group paging), i.e., whether the PTM configuration is still valid or not? Whether UE anyway needs to read MCCH to check the possible update of PTM config? We need to consider this issue.

	MediaTek
	Yes
	An explicit indication is more straight forward and it won’t introduce much overhead.
This indication in RRCRelease message is also beneficial to let UE know the session state when receiving the RRC Release message. 
[bookmark: OLE_LINK5]In our understanding, when UE is notified for session activation, UE may applying the configuration from RRCRelease message first, then read MCCH if it found the configuration is not valid/outdated. 

	vivo
	Yes
	Agree with the rapporteur that Option 1 is straightforward, which helps to simplify the spec capturing. Option 2 also works and has an advantage in signaling overhead but might lead to complex spec modeling. Option 3 is not feasible, as the UE cannot distinguish between the session deactivation case (i.e. keep the MRB but stop G-RNTI PDCCH monitoring) and the MRB release case. 

	Huawei, HiSilicon
	See comments
	We agree a common solution can be applied to indicate the session is deactivated via both RRC Release and MCCH. For this purpose, we think option 3 doesn’t work since UE cannot know whether the session is deactivated or not provided in RRC_INACTIVE, while both option 1 and option 2 work.
Between option 1 and option 2, we prefer option 2 (keeping TMGI but remove other configuration) which does’t need to introduce an extra indication since the purpose can be achieved via the signaling structure itself.

	
	
	


In RAN2#121bis-e meeting,it was agree that for one UE already in RRC_INACTIVE, it can stay in RRC_INACTIVE and stop monitoring corresponding G-RNTI upon events like session deactivation and temporary no data,
	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.


And then in RAN2#122 meeting,it was agreed that MCCH is used for notifying MC session deactivation for multicast reception in RRC_INACTIVE.
	MCCH is used for notifying MC session deactivation for multicast reception in RRC_INACTIVE to enable Rel-18 UE to stay in RRC_INACTIVE and stop monitoring corresponding G-RNTI. 


Based on above, it seems straightforward to clarify that the same mechanism for notifying MC session deactivation via MCCH is used for the temporary no data case. 
[bookmark: OLE_LINK4][bookmark: OLE_LINK3]Question 2: Do you agree the same mechanism for notifying multicast session deactivation via MCCH is also used for the temporary no data case?
	Company
	Yes or No
	Comments if any

	NEC
	Yes
	We prefer that how network sending session deactivation indication is up to implementation, no matter it is for session is deactivated or there is temporarily no data case.

	MediaTek
	Yes
	Agree with NEC that “temporary no data” can be notified as session deactivation and up to network implementation.

	vivo
	Yes
	In Rel-17, a multicast session joined UE can be released from CONNECTED to INACTIVE due to no data or session deactivation via RRC release message without differentiating the cases. The same logic applies to the eMBS. We fail to see the motivation to have different solutions. 

	Huawei, HiSilicon
	Yes with comments
	Similar view with NEC. We can say that the mechanism applies for both cases. But it is not mandatory to send the notification and should be left to NW implementation since how to define “temporary no data” is kind of implementation. 



3.2 UE behavior in RRC_INACTIVE when the multicast session is deactivated
In RAN2#121 meeting, it was agreed that UE can apply the PTM configuration in RRCRelease when the session is activation in the case that the PTM configuration is not update by MCCH,
	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.


It seems the agreement above implies that the PTM configuration may be changed during the period between the session deactivation and the session activation.
However, it is worth to clarify whether UE needs to monitor MCCH DCI in the current cell for a deactivated multicast session.
In rapporteur’s understanding, it seems a rare case for NW to change the configuration during the period between the session deactivation and the session activation. If UE needs to monitor MCCH-RNTI for possible MCCH change until the multicast session is activated again, the UE power consumption is increased unnecessarily. So it seems reasonable for UE to not monitor MCCH DCI for a deactivated session, including the following cases?
Case 1: UE is receiving multicast in RRC_INACTIVE and then is notified the session deactivation via MCCH.
Case 2: UE transits from RRC_CONNECTED to RRC_INACTIVE, and the session deactivation is notified in RRCRelease message and PTM configuration is included or is not included in RRCRelease message. 
Question 3: Do you agree that UE in RRC_INACTIVE does not need to monitor MCCH DCI in the current cell for a deactivated multicast session, including the following cases?
Case 1: UE is receiving multicast in RRC_INACTIVE and then is notified about the session deactivation via MCCH.
Case 2: UE transits from RRC_CONNECTED to RRC_INACTIVE, and the session deactivation is notified in RRCRelease message. 
	Company
	Yes or No
	Comments if any

	NEC
	Yes
	[bookmark: OLE_LINK6]It is unnecessary power consumption if the UE still monitors MCCH PDCCH when all sessions related to the UE are deactivated. UE can stop monitoring MCCH PDCCH until session is activated again (by group paging). And FFS whether the UE needs to check the MCCH once session is activated again, same comment as Q1.

	MediaTek
	Yes
	[bookmark: OLE_LINK7]Agree with the rapporteur that UE does not need to monitor MCCH if multicast session is not activated, thus includes both case 1 and case 2.
No matter configuration is changed or not during deactivation period, UE does not need to monitor MCCH. When UE is notified for session activation, UE may check the configuration by applying it first, then obtain PTM config from MCCH if it found the configuration is not valid/outdated. (same comment as Q1.)

	vivo
	Yes
	We see the proposed solution is good for UE power saving. Thus, in case cell reselection is not executed and only when all the joined sessions that are allowed for INACTIVE reception are deactivated,  the UE does not monitor the multicast MCCH PDCCH/PDSCH.

	Huawei, HiSilicon
	Yes with comments
	It is beneficial for UE power saving since anyway there is no data transmission during the deactivation period. But whether the MCCH configuration can be updated should be left to NW implementation. 
Regarding the question mention by NEC, we think UE should check the configuration in MCCH once the session is activated to make sure the configuration is up to date. This is aligned with the previous agreement we made:
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.


For the mobility of UE in RRC_INACTIVE, it is also necessary to discuss whether UE needs to reads MCCH to acquire the PTM configuration for a deactivated session on the reselected cell immediately after cell reselection. There are two possible options,
· Option 1: UE reads MCCH on the reselected cell immediately for a deactivated multicast session after cell reselection.
· [bookmark: OLE_LINK10][bookmark: OLE_LINK8][bookmark: OLE_LINK9]Option 2: UE reads MCCH on the reselected cell immediately for a deactivated multicast session after cell reselection upon receiving group paging that indicates to allow the multicast reception in RRC_INACTIVE.
In rapporteur’s understanding, comparing to option 2, it seems option 1 is beneficial to reduce the delay for multicast reception in INACTIVE. UE can start to receive multicast with the stored PTM configuration acquired from MCCH earlier upon receiving group paging that indicates to allow the multicast reception in RRC_INACTIVE. 
Question 4: Do you agree that UE in RRC_INACTIVE reads MCCH on the reselected cell immediately after cell reselection to acquire the PTM configuration for a deactivated multicast session?
	Company
	Yes or No
	Comments if any

	NEC
	No
	We support option 2.
Our understanding principle is that as long as the session is deactivated, the UE is not required to monitor Multicast MCCH for power saving. There is also an important reason not going this way is that the UE can not ensure the valid of PTM configuration (i.e., not sure if PTM is updated during session deactivation).
[bookmark: OLE_LINK12]Furthermore, the QoS of session reception in RRC_INACTIVE can be lower than RRC_CONNECTED, the UE can acquire new PTM config from MCCH once receiving session activation via group paging.

	MediaTek
	See comment
	For option2, we wonder if this “group paging” is for session activation. If so, option2 can be simplified to:
· Option 2: UE reads MCCH on the reselected cell upon receiving group paging for session activation which indicates allowance for multicast reception in RRC_INACTIVE.
If so, we prefer option2. For option1, it is still possible that PTM config is changed after UE obtains PTM config from multicast MCCH. Besides, it causes additional UE power consumption.

	vivo
	Yes with comments
	Considering that PTM configuration and service scheduling are generally operated per cell level (i.e. actual activation/deactivation timepoint in different cells can be different), it is likely that a service is deactivated on the old cell but is ongoing in the active state in the new cell also taking reselection time gap into account (e.g. the UE may miss the paging activation in the new cell). In this case, there is no paging activation. Then the UE has to autonomously acquire MCCH for further service reception. And the detailed processing timeline is up to UE implementation. 
Based on the above, there is no need to mention “immediately” and “deactivated” for the reselected cell. And we suggest the following,
UE in RRC_INACTIVE reads MCCH on the reselected cell immediately after cell reselection to acquire the PTM configuration for a deactivated the joined multicast session

	Huawei, HiSilicon
	See comments
	Option 2 seems sufficient. 
For option 1, it seems pre-mature to assume the NW will never update the configuration during session deactivation. This should be left to NW implementation. If the configuration can be updated, the reading upon re-selection is useless.
Besides even if the NW doesn’t update the configuration during session deactivation, the latency issue seems not a major one.


3.3 UE behavior in RRC_INACTIVE upon receiving session activation
When UE receives group paging that indicates to allow the multicast reception in RRC_INACTIVE,
If UE has stored PTM configuration which was received from RRCRelease message earlier, UE can use this configuration to receive multicast if the configuration is not updated by MCCH, according the agreement as follows,
	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: OLE_LINK13]For UE to determine whether the configuration is updated by MCCH or not, it seems natural to determine it by the change notification bit in MCCH DCI, according to the agreement below,
	Working assumption (to be confirmed by RAN1 via pending reply LS): One bit in the MCCH DCI is used to notify the change of the multicast MCCH. We reuse the bit used for MCCH change indication from Rel-17 MBS broadcast. This does not cover session deactivation which is FFS.


There are two possible ways for UE to determines whether the PTM configuration received from RRCRelease (if present) has been updated by MCCH,
· Option 1: based on the change notification bit in the MCCH DCI.
In option1, it is assumed that NW will set the change notification bit in MCCH DCI if NW intends to change the PTM configuration via MCCH upon session activation. However, there is a risk that the change notification bit is set but it is for the change of other multicast sessions.
· Option 2: UE acquire the PTM configuration from MCCH and then check whether the PTM configuration in MCCH is the same as that in RRCRelease.
In rapporteur’s understanding, option 2 will make the PTM configuration in RRCRelease message useless as anyway UE actually use the PTM configuration in MCCH (e.g., for same and different cases).
Based on above, it seems option 1 is simple and reasonable.
Question 5: Do you agree UE determines whether the PTM configuration received from RRCRelease (if present) has been updated by MCCH based on the change notification bit in the MCCH DCI upon receiving group paging that indicates to allow the multicast reception in RRC_INACTIVE?
	Company
	Yes or No
	Comments if any

	NEC
	No
	To our understanding, the case that RRCRelease to provide PTM config but the session is deactivated is somehow useless as the PTM configuration might be updated (same comment as Q1, something need FFS). The main use case of RRCRelease is to provide an activated session for UE.
Second we are not sure whether change notification bit can work well, for example, if PTM configuration is updated then the NW set change bit to 1 in this medication period, and when it comes to next medication period, this bit is set to 0 again. If UE stop monitoring MCCH PDCCH during session deactivation, UE might not receive a change notification with bit set to 1 even though the PTM config is already changed. 
Based on this, we prefer that for the first time to start a session, UE needs to check the PTM configuration from MCCH instead of just checking change notification bit. 
And during session reception phase, the UE only monitoring change notification bit on MCCH PDCCH is enough.

	MediaTek
	No
	The MCCH change notification is used during session ongoing period and should not be used during deactivation.  It will cause extra power consumption if UE keep monitoring PDCCH for MCCH during deactivation period.
For checking validity of PTM configuration when session activation. We think UE may try to apply the stored config (if any), and read MCCH if it found the configuration is not valid.

	vivo
	Yes
	Agree with the rapporteur that Option 1 is sufficient. NW implementation should guarantee the configuration in the RRCRelease is the latest until the next presence of change notification in multicast MCCH PDCCH. Option 2 is not acceptable for the sake of UE power saving and low complexity. 

	Huawei, HiSilicon
	No
	Option 1 doesn’t work well as mentioned by Rapporteur. So Option 2 should be adopted, i.e., the UE has to read the configuration from MCCH upon session activation.
Besides, the NW may choose not to include PTM configuration in RRC Release if the session is deactivated (Whether to include TMGI or an explicit indication depends on the output Q1). 



When UE receiving group paging that indicates to allow the multicast reception in RRC_INACTIVE, it is straightforward for UE to monitor MCCH DCI upon receiving group paging that indicates to allow the multicast reception in RRC_INACTIVE as at least UE needs to monitor MCCH DCI for possible PTM configuration change.
[bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK14]Question 6: Do you agree that if the MBS session is deactivated when UE receives PTM configuration in RRCRelease, UE starts to monitor MCCH DCI upon receiving group paging that indicates to allow the multicast reception in RRC_INACTIVE?
	Company
	Yes or No
	Comments if any

	NEC
	Yes
	We think this is a baseline as Receiving group paging means session is started thus MCCH monitoring will also be booted for possible PTM config update or session deactivation.

	MediaTek
	See comment
	[bookmark: OLE_LINK17]The conditions is a little confusing. From our understanding, “upon receiving group paging…” refers session activation notification, and “when UE receives PTM configuration in RRCRelease ”  refers deactivation indication. 
So I guess the logic for the question may be:
1> Session is in deactivation state, and PTM config is available
2> UE receives session activation notification by group paging which indicated that RRC_INACTIVE reception is allowed;
3> UE starts to monitor MCCH DCI
If so, our answer is yes. But it seems a common understanding that UE should monitor multicast MCCH when session activated…

	vivo
	Yes
	See our comment on Q3.

	Huawei, HiSilicon
	Yes
	


For the case that UE does not receive PTM configuration in RRCRelease due to session deactivation, there is a FFS in the RRC running CR,
	Editor’s note: FFS what is the UE behaviour when the session is activated, if the configuration was not configured in RRCRelease due to session deactivation.


For the UE behavior upon session activation, there are two possible options according to views in companies’ papers,
· Option1: If the session deactivation is indicated in RRCRelease message and PTM configuration of the corresponding multicast session is not included in same message,, UE reads multicast MCCH upon receiving group paging that indicates to allow the multicast reception in RRC_INACTIVE.
· Option 2: If the session deactivation is indicated in RRCRelease message and PTM configuration of the corresponding multicast session is not included in same message, UE behaves the same as the legacy Rel-17 UE upon receiving group paging that indicates to allow the multicast reception in RRC_INACTIVE.
In rapporteur’ understanding, on one hand, option 2 means to enable network to control which UE can receive multicast reception in RRC_INACTIVE via RRCRelease. On the other hand, whether it is motivated to support per UE control on multicast reception in RRC_INACTIVE is not clear, so it seems option 1 is also fine.
Question 7: Which option do you prefer for the UE behavior upon receiving group paging that indicates to allow the multicast reception in RRC_INACTIVE? 
· Option1: If the session deactivation is indicated in RRCRelease message and the PTM configuration of the corresponding multicast session is not included in same message, UE reads multicast MCCH upon receiving group paging that indicates to allow the multicast reception in RRC_INACTIVE.
· [bookmark: OLE_LINK19]Option 2: If the session deactivation is indicated in RRCRelease message and the PTM configuration of the corresponding multicast session is not included in same message, UE behaves the same as the legacy Rel-17 UE upon receiving group paging that indicates to allow the multicast reception in RRC_INACTIVE.
	Company
	Option 1 or Option 2
	Comments if any

	NEC
	Option 1
	For this part, we are also fine to FFS whether 1 bit is needed in RRCRelease to indicate the UE is able to perform this feature, (i.e., multicast reception in RRC_INACTIVE) if there is no PTM configuration in RRCRelease.

	MediaTek
	Option 2
	[bookmark: OLE_LINK18]If network didn’t indicate PTM configuration in RRCRelease message, it may imply that NW don’t want this UE to receive multicast in RRC INACTIVE state even though INACTIVE reception is allowed for this session. In that case, UE shall follow the legacy Rel-17 multicast behavior when receiving paging for activation notification. 
It is also aligned with our previous understanding that at least the initial config should be provided to UE by dedicated signaling.

	vivo
	Option 1
	We assume the case is scenario 2 (i.e. a UE has joined a multicast session and has been directed to INACTIVE, the UE starts to receive the multicast session). Then the UE is supposed to acquire PTM configuration with scheduling information (e.g. MRB conf., DRX con.) via MCCH after receiving R18 group paging. 
If Option 2 is adopted, the MCCH reading should be performed before paging reception, which is contradictory to the intention of Q3/6. We don’t how does it work.

	Huawei, HiSilicon
	Option 1 with comments
	For this case, we think it is OK that UE reads MCCH once the session is activated. Because when the NW indicated session deactivation via RRC Release, it means the feature of UE receiving multicast in RRC_INACTIVE is enabled.
But we think there is another case where the whole Rel-18 configuration is absent in RRC Release. In that case, the UE should behave the same as Rel-17 since the RRC Release IE is the same as Rel-17. 



3.4 UE behavior upon going to RRC INACTIVE
If the session is active, the PTM configuration in MCCH is supposed to be the same as the one in RRCRelease. So it seems UE does not need to perform Multicast MCCH information acquisition immediately but starts to monitor MCCH DCI for possible change notification after transiting to INACTIVE.
Question 8: Do you agree that if the session is active and UE receives PTM configuration in RRCRelease message, UE does not perform Multicast MCCH information acquisition immediately but starts to monitor MCCH DCI for possible change notification after transiting to INACTIVE?
	Company
	Yes or No
	Comments if any

	NEC
	Yes
	Yes if session is activated, it is expected that the PTM config from MCCH and RRCRelease is same at that time of point. And of cause that UE will start to monitor MCCH for possible PTM config change or session deactivation during session reception phase.

	MediaTek
	Yes
	

	vivo
	Yes
	We also see the proposed solution is good for UE power saving. Thus, in case cell reselection is not executed and as long as at least one joined session that is allowed for INACTIVE reception is activated, the UE monitors for multicast MCCH if configured.

	[bookmark: _GoBack]Huawei, HiSilicon
	Yes
	It is up to NW implementation to provide the up to date configuration in RRC Release. UE only needs to read MCCH for further update of configuration. 



Summary
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