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This document continues discussions based on agreements last meetings, which resulted in nice Text Proposals captured in the latest BL CR for TS 38.401 [1].
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2.1	MBS Session Resource Control - F1 aspects
The model agreed last meeting based on the agreed definitions for MC and BC, can be depicted as follows:


gNB-DU resource model based on agreements at RAN3#113-e
-	the focal point for control of MBS Session Resources within the gNB-DU is the MBS Session Context
-	each MBS Session Context consists of at least one MRB Context. It has to be noted that we assume the existence of MRB Contexts only during activated MBS Sessions.
-	each MRB Context corresponds to MRB instances (each instance within a cell)
-	dependent on how the F1-U transport is realised (either a per cell or a per gNB-DU or any other  deployment specific mapping of F1-U transport entities to MRB instances) at least one F1-U transport bearer is established per MRB context. The decision how to realise F1-U transport in terms of numbers of F1-U bearers per MRB context should be left to gNB-DU decision.
-	further, in case of location dependent content delivery, yet another dimension is added to the multiplicity of F1-U bearers per MRB context and is related to area configuration of the MBS Session to the gNB-DU as part of MBS Session Context configuration.
-	Finally, the setup of MBS Session Resources for MC depends on the UEs that have joined the MBS Session.
Proposal 1:	Agree that for BC and MC, MRB Contexts only exist during activated MBS Sessions.
Proposal 2:	Agree that only the gNB-DU decides whether only one or several F1-U transport bearers are setup per MRB context.
Proposal 3:	Agree that in case of location dependent content delivery, the MBS Session Context contains respective area information in order to setup appropriate F1-U transport bearers.
-	we have agreed on a WA that for MC, the join information is provided by means of F1AP UE Context signalling to the gNB-DU. we propose to turn this WA into an agreement.
Proposal 4:	Turn the WA that for MC the join information is provided to the gNB-DU by means of F1AP UE Context signalling.
-	We have still an open item on whether for MC, MBS Context information is provided on a per-UE or per-MBS Session basis to the gNB-DU. When looking at the MBS resource model within the gNB-DU as agreed last meeting and depicted above, it seems obvious that a per MBS Session approach would be straight forward:
-	control of shared resources should be based on a per-shared-resource basis (as opposed to control schemes on a per UE basis). 
-	control of setup, modification and release of an MBS Session Context, i.e. the maintenance of MBS Session context data would be performed by a coherent set of MBS Session specific procedures. 
Proposal 5:	Agree to provide MBS Context Information, i.e. mainly MRB QoS and area information, on a per MBS Session basis to the gNB-DU via MBS Context specific F1AP signalling. The F1AP UE Context signalling contains only a reference to the MBS Session ID.
2.2	UE Context Control - F1 aspects


F1 aspects for UE Context control for MC NR MBS
For the following discussions, the following two main agreements, one from RAN2 and one from RAN3 are important to recall:
-	RAN2: for MC, NR MBS configuration is provided on a per-UE basis by means of RRCReconfiguration
-	RAN3: for MRB PDCP split bearer, decision for use of PTP/PTM resources is performed by the DU only, w/o signalling towards the CU
We can deduce from that:
Observation 6:	The UE has to be RRC Configured with MBS Session Resources so that the DU can autonomously switch between PTP and PTM. 
When looking into the running 38.300 CR from RAN2 in R2-2108978, Figure 16.x.3.1 (see Annex A), we observe the following: an MRB is realised in PTP only. So far we have assumed that an MRB may be realised for MC so that a no PTP is possible at all, or I is realised as PTP/PTM. However, from an F1/E1 support point of view it should be precluded that a MRB is realised as PTP only, as this would require to trigger an additional RRCReconfiguration procedure unnecessarily in case PTM would become necessary, it would require the DU to communicate with the CU about PTPtoPTM switch, which contradicts the RAN3 agreement and it would require to establish an UE specific MRB F1-U transport bearer.
Proposal 7:	Communicate to RAN2 that RAN3 does not regard a PTP only configuration as a typical configuration and hence does not foresee to support this on E1/F1. RAN2 may decide to modife Figure 16.x.3.1 in the running CR for TS 38.300.
DRB IDs are uniquely allocated within a UE Context and associated with the PDU Session ID in the SDAP configuration, a NAS identifier which is UE specific as well.
When it comes to MRBs, the latest RAN2 RRC running CR in R2-2108978 associates the MRB ID rather with the TMGI, a global identifier as compared to the PDU Session ID. This enables the network globally identify an MRB within NG-RAN. 
Such is quite important for the design of F1AP protocol, because it means that, as long as the SDAP (TMGI) configuration is applied uniformly for all UEs, it is sufficient to provide it once, within the MBS Session Context signalling to the gNB-DU, and does not need to be repeated for all UE Contexts.
Proposal 8:	As RAN2 foresees to associate the MRB IDs with the TMGI rather than with the PDU Session ID of the associated PDU Session, it is possible for the UE to distinguish MRB IDs allocated for different MBS Sessions and for the network to apply the same MRB ID allocation (associated with the TMGI) for all UEs.
We have assumed at RAN3#113-e, the for each UE the gNB-DU would first need to include the Lower Layer RRC configuration into the CellGroupConfig container and only then the gNB-CU can RRC Reconfigure the UE. Performing such communication for each and every UE reduces the overall performance of the NR MBS function for MC and should be avoided.
If it is possible for RAN2 to design RRC in a way that allows circumventing such approach, it should be also possible to introduce in later releases a true “group” configuration approach which does not rely on per-UE RRCReconfiguration.
Proposal 9:	Requesting from RAN2 the possibility to design MBS Session related RRC Configuration for the Lower Layers residing in the gNB-DU in a way that the identical content of the DU to CU RRC Information container can be added to the all the UEs that have joined the multicast session.
2.3	F1-U Flow Control for NR MBS
We have discussed the functional applicability of F1-U flow control and still believe that there is no technical reason to apply it, nevertheless, we agree to specify its optional usage for NR MBS.
For F1-U flow control being optional, the gNB-DU and CU would have to commonly agree whether flow control is applied and only when both agree to use it, it should be performed.
Further, flow control, if applied, from a gNB-CU point of view, should be independent from the F1-U bearer configuration chosen by the gNB-DU, i.e. independent on whether it applies for one more several MRB instances. It should be quite straight forward, as already discussed at the last meeting, that confirmation of delivery of PDCP PDUs in NR UP should cover all MRB instances the NR UP instances are associated with, including PTP and PTM transmissions.
Proposal 10:	Agree to introduce F1AP means to negotiate the use of flow control on F1-U for NR MBS. Only if CU and DU agree to use it, it should be applied.
Proposal 11:	Confirmation of delivery of PDCP PDUs in NR UP should cover all MRB instances the NR UP instances are associated with, including PTP and PTM transmissions.
2.4	MBS Session Resource Control - E1 aspects
While we have discussed last meeting the gNB-DU aspects for building a reasonable and realistic resource model, we should also look into the counterpart on the E1 side.


E1 aspects for MBS Session Context control
E1 aspects mainly cover the discussions already performed for F1AP aspects. The figure above provides the full picture of how the resource model depicted for the gNB-DU can be extended to the gNB-CU-UP, adopting the F1 principles for E1 as follows:
-	the focal point for control of MBS Session Resources within the gNB-CU-UP is the MBS Session Context
-	each MBS Session Context consists of at least one MRB Context. The NG-U termination being part of the MBS Session Context in the gNB-CU-UP requires MBS Session Contexts to be optionally present also for deactivated MC MBS Sessions.
-	no visibility of MRB instances within the gNB-DU from a gNB-CU-UP point of view.
-	multiplicity of F1-U transport depends on 
-	gNB-DU decisions
-	Area Session IDs associated with an MBS Session (if any).
-	no visibility of UEs in the gNB-CU-UP, hence to UE specific context data kept in gNB-CU-UP
-	NOTE: dependent on whether PDCP retransmissions are agreed in RAN2, it is expected, that this will be performed by optionally providing a UE reference (C-RNTI) within NR UP along the PDCP PDUs to be retransmitted.

Proposal 11:	Agree on MBS Session Context specific signalling on E1 for Setup, Modification and Release of MBS Session Context, mainly configuring MRB Contexts, the NG-U termination and SDAP.
2.5	Overall E1/F1 Signalling
The following figure provides an example call flow for setting up MBS Session Resources in the gNB.
We assume some UE Contexts with join information already being present:
NOTE, that the E1/F1 approach for BC and MC can be aligned. BC forms a subset of MC, the example call flow would only need to omit UE specific aspects.


Overall example call flow for multicast MBS Session Resource Setup
This call flow summarises the discussions in previous chapters:
1.	The NG-C trigger to setup MBS Session Resources is not explicated.
2.	gNB-CU-UP MBS Session Context is setup, providing SDAP/PDCP configuration based on gNB-CU-CP’s decision. 
	NG-U termination may need to be created, in case of shared SDAP/PDCP/NG-U termination gNB-DU-UP may be provided with the NG-U TEID as a reference and 
3.	gNB-DU MBS Session Context is setup, providing basic MBS Session parameters (MRB config, Area information etc.)
	If it is possible to design RRC in a way that a common DU to CU RRC Information can be provided for the MBS Session, this is done on a per cell basis (3c). 
	If due to mobility/late joining new cells have to be configured for the MBS Session, the gNB-CU-CP may ask for it using the MBS Session Context modification procedure.
4.	If such common DU to CU RRC Information is not possible, the gNB-CU-CP has to request the gNB-DU to include respective MBS Session configuration within the CellGroupInfo on a per UE basis
5.	The gNB-DU sets up F1-U bearers, based on its own decision how to map F1-U transport to MRB instances and Area Session IDs for location dependent MBS Sessions. 
6.	Per UE configuration triggering the of the RRCReconfiguration procedure.
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Proposal 1:	Agree that for BC and MC, MRB Contexts only exist during activated MBS Sessions.
Proposal 2:	Agree that only the gNB-DU decides whether only one or several F1-U transport bearers are setup per MRB context.
Proposal 3:	Agree that in case of location dependent content delivery, the MBS Session Context 
Proposal 4:	Turn the WA that for MC the join information is provided to the gNB-DU by means of F1AP UE Context signalling.
Proposal 5:	Agree to provide MBS Context Information, i.e. mainly MRB QoS and area information, on a per MBS Session basis to the gNB-DU via MBS Context specific F1AP signalling. The F1AP UE Context signalling contains only a reference to the MBS Session ID.
Observation 6:	The UE has to be RRC Configured with MBS Session Resources so that the DU can autonomously switch between PTP and PTM. 
Proposal 7:	Communicate to RAN2 that RAN3 does not regard a PTP only configuration as a typical configuration and hence does not foresee to support this on E1/F1. RAN2 may decide to modife Figure 16.x.3.1 in the running CR for TS 38.300.
Proposal 8:	As RAN2 foresees to associate the MRB IDs with the TMGI rather than with the PDU Session ID of the associated PDU Session, it is possible for the UE to distinguish MRB IDs allocated for different MBS Sessions and for the network to apply the same MRB ID allocation (associated with the TMGI) for all UEs.
Proposal 9:	Requesting from RAN2 the possibility to design MBS Session related RRC Configuration for the Lower Layers residing in the gNB-DU in a way that the identical content of the DU to CU RRC Information container can be added to the all the UEs that have joined the multicast session.
Proposal 10:	Agree to introduce F1AP means to negotiate the use of flow control on F1-U for NR MBS. Only if CU and DU agree to use it, it should be applied.
Proposal 11:	Confirmation of delivery of PDCP PDUs in NR UP should cover all MRB instances the NR UP instances are associated with, including PTP and PTM transmissions.
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Annex A: Running RRC CR in R2-2108978, Protocol Architecture
16.x.3	Protocol Architecture 
Editor’s Note: User plane and control plane protocol architecture to be covered here. 
Figure 16.x.3-1and 16.x.3-2 depict the Downlink Layer 2 architecture for multicast session and broadcast session respectively, where MBS protocol stack comprises the same layer 2 sublayers as described in section 6 with the following differences:
· SDAP sublayer provides only the following functionalities:
· Mapping between a MBS QoS flow and a MRB;
· Transfer of user plane data.
· PDCP sublayer provides only the following functionalities:
· Transfer of data;
· Maintenance of PDCP SNs;
· Header compression and decompression using the ROHC protocol;
· Reordering and in-order delivery;
· Duplicate discarding.
· For multicast session, gNB provides the following one or more MRB configuration(s) to the UE via dedicated RRC signalling:
· MRB with  DL only RLC-UM configuration for PTP transmission;
· MRB with RLC-AM entity configuration for PTP transmission;
· MRB with DL only RLC-UM entity for PTM transmission;
· MRB with two RLC-UM entities, one RLC-UM entity for PTP transmission and the other DL only RLC-UM entity for PTM transmission as described in section 16.x.5.4;
· MRB with two RLC entities, one RLC-AM entity for PTP transmission and the other DL only RLC-UM entity for PTM transmission as described in section 16.x.5.4.
Editor’s Note: Whether to support security in PDCP requires progress and input from other WG, i.e. SA3.
Editor’s Note: FFS both DL and UL UM RLC configuration for PTP.


Figure 16.x.3-1: Downlink Layer 2 Architecture for Multicast Session

· For broadcast session, gNB provides the following one or more MRB configuration(s) to the UE:
· MRB with one RLC-UM entity for PTM transmission;



Figure 16.x.3-2: Downlink Layer 2 Architecture for Broadcast Session
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