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This document continues discussions on Activation and Admission Control for multicast MBS session resources.
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2.1	Discussion based on an example time-line of a multicast session
We had discussions last meeting about session activation and admission control and we thought that a nice picture could help discussing the what-abouts of this topic: Figure 1 below depicts a timeline of a multicast session, similar to the one in TS 23.247 (Figure 4.2.1-2) but focussing on gNB internal functions. It shows 3 phases: the phased from session creation until the first activation, where the session is deactivated (phase 1), the first active phase (phase 2) and another deactive phase (phase 3):


Figure 1: Example timeline of a multicast session.
We had discussions last time about enabling implementation flexibility in “phase 3” above. And we would like to further develop thoughts and opinions that were expressed at RAN3#117bis and previous meetings as follows: 
1.	Starting point is the consideration that implementations may find it advantageous, at session deactivation, to keep the joined UEs MRB-configured for that multicast session, i.e. the MRBs configured in the UEs are not (or not immediately) removed from its RRC configuration.
-	how would this fit together with current NGAP stage 3 specification, which states 
Upon receipt of this message, the NG-RAN node shall deactivate the previously requested MBS session resources ... ?
-	In our opinion, the terms “activation” and “deactivation” were carefully chosen to enable above mentioned implementations. For some of us, this choice might be a lucky one, for others an intentional one, whatever was behind it, it was a proper choice:
-	In a possible implementation, the stage 3 requirement to “deactivate” the resources does imply that resources are not used any more by that session. 
-	Consequently, it does also imply that the resources are not blocked from usage for other (PDU/MBS) sessions, hence data may be scheduled for those PDU/MBS sessions while no data shall be schedule (as the resources are “deactivated”) for the deactivated MBS session.
-	Whether it makes sense to keep UEs MRB configured for a long time is a separate question and may be different dependent on the chose strategy. But that is what specification should enable in general: a variety of implementations enabling open and fair competition based on specified principles.
Observation 1:	Current specifications does not prohibit UEs to be kept MRB-configured when the session was deactivated or is in inactive state, implying also the Multicast Context to be kept established in the gNB-DU.
Observation 2:	Although UEs are kept MRB-configured during inactive multicast sessions, respective MBS session resources should be made use-able to other MBS/PDU sessions and indeed this is currently not prohibited and possible.
2.	In case of disaggregated gNB deployment, if it is possible to keep UEs MRB configured as depicted in phase 3 in Figure 1 above, then at least the MBS Session context in the gNB-DU needs to be kept established as well. Whether the respective F1-U tunnels are kept established may depend on the strategy chosen by the gNB implementation.
3.	In case of disaggregated gNB deployment, the gNB-DU which hosts the scheduler, should be enabled to make appropriate decisions for the usage of the radio resources.
-	The gNB-DU should also be informed explicitly about the to-be-expected usage of resources in order to decide appropriately whether resources for other sessions can be admitted.
-	Currently this is only possible by observing the incoming data flow for a multicast session on a per-MRB level.
-	If the gNB-DU is explicitly informed about the session state it can 
either at session activation perform respective actions to ensure that the required resources are being made available
or at session de-activation provide an explicit information for the gNB-DU to make respective resources usable by other sessions.
-	Indicating the multicast session state is only advantageous and doesn’t “cost” tremendous implementation effort, rather the opposite: currently the gNB-DU would need to rely on observing the incoming data stream on F1-U, most likely allowing less “radical” admission decisions than an deactivation indication which, originating from an application function, can be relied upon to assume that “in the near future” the session is very likely kept deactivated. 
-	Such approach would also allow to decide admission decisions on control plane level, e.g. at activation, an explicit control plane trigger allows rapid and efficient release of lower-prioritized session resources. 
Observation 3:	The consequence of admission decisions at the gNB-DU for other (competing) session resources (DRBs/MRBs) depend on the actual MBS session state transition and implies:
		- at activation: release of lower prioritized session resources
		- at deactivation: admission of lower prioritized session resources
If the gNB-DU is informed when the multicast session state changes, respective admission decisions can be kept kept on control-plane level and do not need any interaction with the user-plane, in fact by observing UP activity of MRBs. This approach results in a reasonable protocol structure and would follow well established protocol design principles.
2.2	Which terms to choose for stage 3 specification text in NGAP
We have already discussed the advantage of using the terms “activate” and “deactivate” in section 2.1
We would like to dive into more details on the NGAP procedural description of the NGAP Multicast Session Management procedures:
-	NGAP Distribution Setup procedure
-	The main purpose of the NGAP Distribution Setup procedure is specified in §8.18.1.1:
-	The purpose of the Distribution Setup procedure is to assign NG-U resources for a multicast MBS session.
-	This procedure text does not contain any request for resources, but only the setup of NG-U resources. There is of course a scenario where the gNB, after a first UE having joined an active session while being served by that gNB, sends a DISTRIBUTION SETUP REQUEST message to the 5GC and the RESPONSE message contains the MBS Session Status IE set to “activated”. The reason for not specifying the gNB’s behaviour may be found in the general approach to not specify a receiving node’s behaviour upon reception of a mandatory IE, but it can be stated that the gNB does not have to wait for the MULTICAST SESSION ACTIVATION REQUEST message but start right away with assigning MBS Session Resources for that session. 
There exists however explicit specification text for HO scenarios where the session status is (implicitely) provided in HO messages, mainly because those IEs are optional.
-	if there is a wish to specify in NGAP the gNBs behaviour upon reception of a DISTRIBUTION SETUP RESPONSE message with the MBS Session Status IE set to “activated”, we can do that, e.g. by adding in section §8.18.1.2 the sentence:
If the MBS Session Status IE in the MBS Distribution Setup Response Transfer IE received in the DISTRIBUTION SETUP RESPONSE message is set to "activated", the NG-RAN node shall activate corresponding MBS session resources, if applicable.
-	NGAP Multicast Session Activation procedure
-	there were 2 approaches “on the table” by the end of the RAN3#117bis meeting:
draft R3-225968:
successful case
Upon receipt of the MULTICAST SESSION ACTIVATION REQUEST, the NG-RAN node shall activatesestablish the previously requested but not yet established MBS session resources corresponding to the MBS session indicated in the MULTICAST SESSION ACTIVATION REQUEST message. The NG-RAN node and shall indicates in the MULTICAST SESSION ACTIVATION RESPONSE message if at least one of the previously requested MBS session resources for this MBS session can be considered establishedfor which MBS session the request was fulfilled.
unsuccessful case
If none of the the NG-RAN node cannot activate the previously requested MBS session resources can be considered established for the MBS session indicated by the MULTICAST SESSION ACTIVATION REQUEST message, the NG-RAN nodeit shall respond with a MULTICAST SESSION ACTIVATION FAILURE message with an appropriate cause value.
R3-225967:
successful case
Upon receipt of the MULTICAST SESSION ACTIVATION REQUEST message, if the NG-RAN node is able to activates the previously requested MBS session resources corresponding to the MBS session indicated in the MULTICAST SESSION ACTIVATION REQUEST message and the NG-RAN node shall respond with indicates in the MULTICAST SESSION ACTIVATION RESPONSE message and indicate for which MBS session the request was fulfilled.
unsuccessful case
If the NG-RAN node cannot activate the previously requested MBS session resources indicated by the MULTICAST SESSION ACTIVATION REQUEST message, it shall respond with a MULTICAST SESSION ACTIVATION FAILURE message with an appropriate cause value and shall indicate in the MULTICAST SESSION ACTIVATION FAILURE message for which MBS session the request could not be fulfilled.

-	NGAP Multicast Session Deactivation procedure
-	the current procedure text, which was not suggested to be modified contains the following statements (General and Successful Operation sections):
The purpose of the Multicast Session Deactivation procedure is to request a NG-RAN node to deactivate the multicast MBS session resources of one MBS session. The procedure uses non-UE-associated signalling.
...
Upon receipt of this message, the NG-RAN node shall deactivate the previously requested MBS session resources corresponding to the MBS session indicated in the MULTICAST SESSION DEACTIVATION REQUEST message if the MBS resources are active and shall indicate in the MULTICAST SESSION DEACTIVATION RESPONSE message for which MBS session the request was fulfilled.
Observation 4:	It is possible to specify in NGAP the gNB behaviour at Multicast Session Activation without using the term Admission Control.
Looking at all the procedures relevant for multicast session management and the proposed changes the following can be stated:
-	it is possible to specify the gNB’s behaviour at session activation without explicit mentioning of the term “admission control”.
-	replacing the term “activate” by “establish” to describe the action related to multicast MBS session resources at Session Activation, with the possibility that the MBS session resources are “established” already before session activation removes the possibility that the MBS session resources are kept “deactivated” when the session is inactive: The resources are either previously established or established at Session Activation, hence not usable by other session resources if the session status is “inactive”. Such change is functionally non-backwards compatible with the previous status.
-	replacing the term “activate” by “establish” is not aligned with terms used in the procedural text of the Multicast Session Deactivation procedure, which specifies the resources to be “deactivated”.
Observation 5:	Replacing in NGAP the term “activate” by “establish” obviously removes the possibility that the MBS session resources are used by other PDU/MBS sessions when during “deactivated” periods, which is functionally not backwards compatible and outside the common understanding and agreements.
Observation 6:	replacing in NGAP the term “activate” by “establish” is not aligned with terms used in the procedural text of the Multicast Session Deactivation procedure, which specifies the resources to be “deactivated”.
-	The current text refers to “previously requested MBS session resources”:
However, there is no procedure that would “previously” request any resources: the Distribution Setup procedure does not request any resources, as explained above, only in the special scenario of when triggered by a first joined UE in a gNB during an active session (in which case no Multicast Session Activation procedure would be triggered).
The respective procedure text should be changed to something like:
Upon receipt of the MULTICAST SESSION ACTIVATION REQUEST, the NG-RAN node activates the previously requested respective MBS session resources according to previously indicated multicast MBS session parameters corresponding to the MBS session indicated in the MULTICAST SESSION ACTIVATION REQUEST message ...
-	Neither stage 2 nor any stage-3 related agreements detail in which way an unsuccessful outcome of the Multicast Session Activation shall be determined by the gNB. Procedure text hinting on “at least one of the previously requested MBS session resources” are therefore not in line with past agreements and common understanding. Respective behaviour was intentionally left unspecified.
Observation 7:	Current procedure text for NGAP Multicast Session Activation refers to “previously requested MBS session resources”, there is however no procedure where this could happen (in the special case where Distribution Setup directly activates MBS session resources the Multicast Session Activation procedure is not triggered)
Observation 8:	Neither stage 2 nor any stage-3 related agreements detail in which way an unsuccessful outcome of the NGAP Multicast Session Activation shall be determined by the gNB. Procedure text hinting on at least one of the previously requested MBS session resources are therefore not in line with past agreements and common understanding. Respective behaviour was intentionally left unspecified.
2.2	Which terms to choose for stage 3 specification text in F1AP
With the explanations above on why the gNB-DU needs the multicast MBS session status, the following procedure text is proposed for the newly added MBS Session Status IE in the F1AP MULTICAST CONTEXT SETUP REQUEST and the F1AP MULTICAST CONTEXT MODIFICATION REQUEST messages, as proposed at RAN3#117bis in R3-225966
Setup, successful case:
The gNB-CU initiates the procedure by sending MULTICAST CONTEXT SETUP REQUEST message to the gNB-DU. If the gNB-DU succeeds to establish the multicast MBS Session context, it replies to the gNB-CU with MULTICAST CONTEXT SETUP RESPONSE.
If the MBS Session Status IE in the MULTICAST CONTEXT SETUP REQUEST message is set to "activated" and the gNB-DU is able to activate respective MBS Session Resources, it shall respond with the MULTICAST CONTEXT SESSION RESPONSE message. 
Setup, unsuccessful case:
If the gNB-DU is not able to establish the MBS session context as requested it shall consider the procedure as failed and reply with the MULTICAST CONTEXT SETUP FAILURE message. 
Modification, successful case:
If the MBS Session Status IE set to "activated" is included in the MULTICAST CONTEXT MODIFICATION REQUEST message and if the gNB-DU is able to activate respective MBS Session Resources, it shall respond with the MULTICAST CONTEXT MODIFICATION RESPONSE message. If the MBS Session Status IE set to "deactivated" is included in the MULTICAST CONTEXT MODIFICATION REQUEST message and the respective MBS Session Resources are activated the gNB-DU shall deactivate respective MBS Session Resources.
Modification, unsuccessful case:
In case none of the requested modifications of the multicast context can be successfully performed, the gNB-DU shall respond with the MULTICAST CONTEXT MODIFICATION FAILURE message with an appropriate cause value. 

Observation 9:	F1AP can follow terms used on NGAP, i.e. “activate”, “deactivate”, etc..
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We have discussed activation and admission control of multicast MBS sessions and have observed the following:
Observation 1:	Current specifications does not prohibit UEs to be kept MRB-configured when the session was deactivated or is in inactive state, implying also the Multicast Context to be kept established in the gNB-DU.
Observation 2:	Although UEs are kept MRB-configured during inactive multicast sessions, respective MBS session resources should be made use-able to other MBS/PDU sessions and indeed this is currently not prohibited and possible.
Observation 3:	The consequence of admission decisions at the gNB-DU for other (competing) session resources (DRBs/MRBs) depend on the actual MBS session state transition and implies:
		- at activation: release of lower prioritized session resources
		- at deactivation: admission of lower prioritized session resources
If the gNB-DU is informed when the multicast session state changes, respective admission decisions can be kept kept on control-plane level and do not need any interaction with the user-plane, in fact by observing UP activity of MRBs. This approach results in a reasonable protocol structure and would follow well established protocol design principles.
Observation 4:	It is possible to specify in NGAP the gNB behaviour at Multicast Session Activation without using the term Admission Control.
Observation 5:	Replacing in NGAP the term “activate” by “establish” obviously removes the possibility that the MBS session resources are used by other PDU/MBS sessions when during “deactivated” periods, which is functionally not backwards compatible and outside the common understanding and agreements.
Observation 6:	replacing in NGAP the term “activate” by “establish” is not aligned with terms used in the procedural text of the Multicast Session Deactivation procedure, which specifies the resources to be “deactivated”.
Observation 7:	Current procedure text for NGAP Multicast Session Activation refers to “previously requested MBS session resources”, there is however no procedure where this could happen (in the special case where Distribution Setup directly activates MBS session resources the Multicast Session Activation procedure is not triggered)
Observation 8:	Neither stage 2 nor any stage-3 related agreements detail in which way an unsuccessful outcome of the NGAP Multicast Session Activation shall be determined by the gNB. Procedure text hinting on at least one of the previously requested MBS session resources are therefore not in line with past agreements and common understanding. Respective behaviour was intentionally left unspecified.
Observation 9:	F1AP can follow terms used on NGAP, i.e. “activate”, “deactivate”, etc..

We propose:
Proposal 1:	Confirm that current specifications allows UEs to be kept MRB-configured when the session was deactivated or is in inactive state, implying also the Multicast Context to be kept established in the gNB-DU.
Proposal 2:	Confirm that current specification enables MBS session resources to be made “useable” by other MBS/PDU sessions, even if UEs are kept MRB-configured during inactive multicast sessions.
Proposal 3: 	Confirm that providing the multicast session status to the gNB-DU is beneficial to enable implementations keeping gNB-DU Multicast Contexts for inactive sessions.
Proposal 4:	Keep the terms “activate” and “deactivate” within procedural text of the NGAP Multicast Session Management procedures.
Proposal 5:	Replace the current NGAP procedure text referring to “previously requested MBS session resources” by “according to previously indicated multicast MBS session parameters” in an appropriate way
Proposal 7:	Keep details on how the gNB determines that Session Activation was unsuccessful unspecified in Rel-17 in stage 2 and stage 3 specifications.
Proposal 8:	Introduce indicating the multicast session status to the gNB-DU by means of appropriate F1AP Multicast Context related message.
Final proposal:	Agree on CRs for NGAP and F1AP as proposed in R3-226446 and R3-226447.
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