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This document continues discussions on the E1/F1 aspects for NR MBS.
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2.1 Higher Layer / Radio Bearer Configuration for MC
RAN2 has worked on the higher Layer Configuration as can be seen in the latest running RRC CR [R2-2111658] and introduced in the RadioBearerConfig IE protocol elements for MRB related information.
What can be seen is that the PDCP-Config is associated with both, an MRB-Identity and an TMGI.
At the last meeting we were about to understand that a common PDCP entity in a gNB-CU-UP cannot be configured in a UE specific way, as the PDU Session Resource related entities of the associated PDU Session maybe provided by a different gNB-CU-UP than the one providing the MBS Session Resources. 
It is also worth noting, that RAN2 has decided to use a common PDCP entity irrespective the applied MRB configuration, in order to support RRC based MRB bearer type change. It indeed appears that those agreements do not affect the RAN3 decisions regarding the F1-U bearers established for an MRB.
Observation 1:	The assumption that a common MBS Session Resources configured in the gNB-CU-UP holds for any type of MRB configuration applied to the UEs for MC traffic reception: PTP only, PTM only and split bearer. 
It appears to be important to note that the MRB identifiers used in E1 signalling may in general not be equivalent to the MBT identifier values signalled to the UE, depending how to interpret the current running RRC CR.
Proposal 2:	Agree that a non-UE associated set of procedures is defined in E1AP to control MBS Session Resources in the gNB-CU-UP.
Proposal 3:	Confirm that, irrespective the applied MRB configuration to each UE (PTP only, PTM only, split MRB), the decision to configure a single, common PDCP entity per MRB instance which can be shared among MRB instances delivered via a single F1-U bearer, holds.
2.2 Lower Layer Configuration for MC - MRB type switching
RAN2 has decided to support 
-	all three configurations: ptm, ptp and split bearers, 
-	with the ptp leg (in ptp only or split MRB) being configured as bidirectional or unidirectional (DL only) UM RLC and bidirectional AM RLC, 
-	with the ptm leg (in ptm only or split MRB) being DL UM RLC configured
-	with PDCP SR, if configured (it is up to the network to in which case statusReportRequired is configured) requiring PTP AM with UL in the new configuration.
Observation 4:	Officially, i.e. along the decisions captured in the chair minutes, RAN3 so far only discussed the case of split MRBs, PTP only and PTM only is missing.
The RAN3 aspect to be discussed, well, rather to be confirmed, is the fact that since Rel-15, the decision on which lower layer (i.e. RLC “downwards”) to be applied for the respective radio bearer, was entirely up to the gNB-DU. We expect this to be retained also for NR MBS. We expect the gNB-DU e.g. take mainly the QoS requirements for the various MBS QoS flows in account.
Proposal 5: 	Confirm that the gNB-DU decides the MRB bearer type.
Any kind of MRB bearer type switching will be performed by means of RRC Reconfiguration, where the lower layer configuration is communicated to the gNB-CU-CP by means of the RRC CellGroupConfig within the (gNB-DU initiated) UE Context Modification Required procedure. 
Proposal 6: 	Confirm that there is no additional F1AP impact w.r.t MRB bearer type switching (i.e. once the UE has been initially configured with MRB resources.)
2.3 F1-U transport of PDCP Status Report and retransmission for MRBs
The network required to configure a bidirectional PTP leg if statusReportRequired is included way down in the PDCP-Config in the CG-ConfigInfo, probably represents a trigger where actually the gNB-CU-CP is able to “influence in a way” the decision for a PTP leg to be established, so Proposal 6 could be discussed in a highly philosophical way to that respect. 
The important thing, from RAN3 point of view, is the fact that with the common PDCP instance shared among all UEs being configured with the same MRB instance, there is a need to distinguish PDCP PDUs stemming from a UE in UL (for the SR) or destined for a UE in DL (for the individual retransmissions, if the gNB-CU-UP doesn’t decide to retransmit PDCP PDU for all UEs or not to retransmit at all) within the F1-U transport.
Proposal 7: 	Introduce the possibility to distinguish UE individual PDCP PDUs from “common” PDCP PDUs transported by the F1-U bearer by means of NR user plane protocol (TS 38.425), for both, UL and DL.
We would need to discuss how to tag UE individual PDCP PDUs by means of the NR UP protocol. One possibility would be to use the C-RNTI, potentially together with the cell-ID (if the F1-U bearer is shared among multiple cells).
In any case, there seems to be the need to introduce a new PDU type for UL potentially also a new PDU type for DL.
Proposal 8: 	Agree to introduce a new NR UP protocol PDU type for UL and DL in order to enable the PDCP SR and individual retransmissions being transported via the shared F1-U bearer.
2.4	F1AP protocol structure for NR MBS
Now, after that nice prelude, the main question on how to design F1AP for NR MBS multicast.
The question on how to provide MBS Session parameters to the “lower” node is similar and probably dependent on decisions on the NG interface, at least the same kind of questions arise interfaces. The following aspects are to be looked at:
Consistency in providing MBS Session parameters
If the provision of MBS session parameters is provided from various sources, i.e. via NGAP signalling by means of information contained in various NGAP PDU Session Resource Contexts and the process of establishing MBS Session Contexts in the CU-CP and DU is dependent on more than a single information source, then there is threat that the information contained in those UE specific signalling is contradicting.
Controlling a shared resource shall be based on information received by a single source, as a general principle.
Consistency among MBS Session F1AP procedures
We would like to see the design of control procedures for the MBS Session resource on F1AP being based on the same principles for each control action: Establishment, Modification and Release. While it seems that there is no dispute that Modification and Release shall be performed by means of a dedicated non-UE specific procedure, we don’t see how a decent implementation shall cope with this wild-west design approach.
Forwards compatibility for future releases
Not that we wish to continue discussing in future releases additions to multicast NR MBS functions in the same style as we have been doing in Rel-17, but just say, we would start discussing in the next release the establishment of multicast NR MBS session resources in a way that UEs are kept in RRC_INACTIVE while receiving ptm MRB configuration parameters by means similar to broadcast, while the same ptm MRB resources are utilised by UEs in RRC_CONNECTED: Then we would like to see MRB resource configuration being fundamentally de-coupled in a decent way from UE associated signalling. We would like to urge considering such possibility as a further argument for opting non-UE associated signalling for multicast MRB Session resource control on F1AP.
Observation 9:	Please, consult section 2.4 for why we propose non-UE associated signalling for F1AP MBS Session resource control on F1AP
Proposal 10:	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.
2.5	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.)
4.	The gNB-CU-CP requests the gNB-DU to include respective MBS Session configuration within the CellGroupInfo
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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Observation 1:	The assumption that a common MBS Session Resources configured in the gNB-CU-UP holds for any type of MRB configuration applied to the UEs for MC traffic reception: PTP only, PTM only and split bearer. 
It appears to be important to note that the MRB identifiers used in E1 signalling may in general not be equivalent to the MBT identifier values signalled to the UE, depending how to interpret the current running RRC CR.
Proposal 2:	Agree that a non-UE associated set of procedures is defined in E1AP to control MBS Session Resources in the gNB-CU-UP.
Proposal 3:	Confirm that, irrespective the applied MRB configuration to each UE (PTP only, PTM only, split MRB), the decision to configure a single, common PDCP entity per MRB instance which can be shared among MRB instances delivered via a single F1-U bearer, holds.
Observation 4:	Officially, i.e. along the decisions captured in the chair minutes, RAN3 so far only discussed the case of split MRBs, PTP only and PTM only is missing.
Proposal 5: 	Confirm that the gNB-DU decides the MRB bearer type.
Proposal 6: 	Confirm that there is no additional F1AP impact w.r.t MRB bearer type switching (i.e. once the UE has been initially configured with MRB resources.)
Proposal 7: 	Introduce the possibility to distinguish UE individual PDCP PDUs from “common” PDCP PDUs transported by the F1-U bearer by means of NR user plane protocol (TS 38.425), for both, UL and DL.
Proposal 8: 	Agree to introduce a new NR UP protocol PDU type for UL and DL in order to enable the PDCP SR and individual retransmissions being transported via the shared F1-U bearer.
Observation 9:	Please, consult section 2.4 for why we propose non-UE associated signalling for F1AP MBS Session resource control on F1AP
Proposal 10:	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.

Proposal 11:	Agree to TPs in R3-220596 for F1AP and E1AP
Proposal 12:	Agree to introduce section 2.5 as TP in 38.401.
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