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This document revisits all the decisions agreed and open items identified so far in the context of E1/F1 functionality for NR MBS.
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2.1	Applicability of DL flow control on F1-U
DL flow control was first introduced in Rel-15 for NR-DC, based on functionality introduced in Rel-16 for LTE DC.
The main reason for DL flow control was to introduce a function able to maximise throughput taking into account DL buffer fill state of the scheduler and the current DL quality in order to balance the two DC legs in the most optimum way. Specific radio properties of an NR leg introduced even more functionality for the Rel-15 5G functionality as compared to Rel-12, like means to quickly re-transmit data on the other leg in case of a sudden NR link quality deterioration.
Observation 1:	DL flow control on F1-U’s main application is NR-DC.
Just for the sake of a thought experiment: consider NR-DC to be applied for NR MBS. In order to synchronise NR MBS traffic in a way that on both legs, the relevant neighbouring cells would transmit the same data, the split of data on both legs has to be exactly the same. So the respective decision making which PDCP PDUs are sent via the MCG and via the SCG has to be exactly the same for neighbouring cells in order to allow minimisation of data loss at mobility between supporting cells/gNBs.
Observation 2:	DL flow control on F1-U applicability for NR MBS is very questionable, if not to be discouraged.
With this in mind, we seem to have identified an important property of the UP protocol functions assumed for NR MBS which has to be enabled by Rel-17 functionality on E1/F1:
Proposal 3:	Replace the open items concerning DL flow control by the following agreement: “E1/F1 functionality shall enable F1-U configuration w/o applying DL flow control.”
2.2	Mapping between one and several MRBs and a shared F1-U tunnel
Status of current agreements is that we have a Working Assumption to enable a one to one mapping between an MRB and a shared F1-U tunnel.
Following the observations and the proposal in the previous section, i.e. with a valid F1-U configuration not applying DL flow control on F1-U, one main argument to apply a 1:1 mapping between F1-U tunnel and an MRB instance is not existent any more.
There is indeed the possibility to share an F1-U tunnel among several MRBs if configured within the same DU. We therefore propose to allow both options, decided by the DU: one or several MRBs mapped to an F1-U bearer.
Proposal 4:	Replace the WA regarding the mapping between MRBs and F1-U tunnels with the following agreement “One or several MRBs configured within the same DU may share the same F1-U tunnel”.
2.3	Necessity of Joining information within F1AP UE Context signalling
Current Rel-17 concept foresees UEs to be in CM-/RRC_CONNECTED when receiving NR MBS multicast traffic. Only supporting single connectivity, hence support of only a single cell group, for each RRC_CONNECTED UE an F1-C UE Context will be established in the DU serving the UE.
Such UEs, interested in a multicast session, may receive special RRC configuration, e.g. the possibility to benfit from ptp features defined for multicast. Even if the UE is not configured at all with any of those ptp mechanisms, the DU is interested to know the UEs being member of a multicast group.
It appears straightforward to include the membership information of UEs for multicast services in the UE Context in F1AP.
Proposal 5:	Include UE join information within the F1AP UE Context signalling.
2.4	MBS Session resource context signalling on F1-C for multicast and broadcast
We have the following Working Assumptions established at the RAN3#112-e meeting:
	WA: For broadcast session, agree to introduce the following gNB-CU-CP triggered F1AP procedures: MBS Context Setup, MBS Context Modification, MBS Context Release. Message name, scope, association with other F1AP procedures and potential alignment with multicast F1AP procedures are FFS
While discussion on whether to align multicast and broadcast functions on NG may linger on for another while, it appears quite straightforward, that such possible alignment can be easily achieved on the F1 interface.
In fact, stripping off UE Context signalling in F1AP from UE specific details and re-using DRB specific configuration for MRB configuration for NR MBS is equally applicable for broadcast and multicast. There is no actual functional difference - if one subtracts the ptp features from a multicast MRB, this results in functionality required to support NR MBS for broadcast. Given those functional equivalences, one should take the advantage to mirror this equivalence by defining a single set of MBS Session resource context related F1AP protocol functions for multicast and broadcast.
Proposal 6:	Define a single set of F1AP MBS Session Resource Context related procedures for both, broadcast and multicast.
In fact, stripping off UE Context signalling in F1AP from UE specific details and re-using DRB specific configuration for MRB configuration for NR MBS is equally applicable for broadcast and multicast. There is no actual functional difference - if one subtracts the ptp features from a multicast MRB, this results in functionality required to support NR MBS for broadcast. Given those functional equivalences, one should take the advantage to mirror this equivalence by defining a single set of MBS Session resource context related F1AP protocol functions for multicast and broadcast.
Proposal 7:	The scope of an F1 MBS Session Resource Context shall be one instance of an MRB, i.e. radio resources established within one cell (group).
While discussion on whether to align multicast and broadcast functions on NG may still linger on for another while, it appears quite straightforward, that such possible alignment can be easily achieved on the F1 interface.
While F1-U related control information and MRB/QoS information supposed to be part of the explicit F1AP control parameters in the F1AP MBS Session Resource Context messages, we might need to further discuss whether: 
-	the cell ID of the (special) cell within which the MRB is supposed to be established needs to be explicitly signalled as F1AP parameter. For now, a Cell ID is introduced in the TP in the annex.
-	the distinction between multicast and broadcast is part of explicit F1AP signalling or part of transparent RRC information stemming from the gNB-CU-CP
Observation 8:	It is expected that further progress in RAN2 may reveal details parameterisation, especially content for F1-C transparent and F1-C explicit information, e.g. how to address setup of multicast versus broadcast MBS Session Resource Contexts.
With the DU owning the lower layer resources, it should have the possibility to request the release of MRB resources if it can no longer serve them. Consequently an DU initiated release procedure needs to be introduced.
Proposal 9:	Introduce a DU initiated F1AP MBS Session Resource Context Release procedure.
We have further discussed whether multicast transport should be used on F1-U. We would be fine to turn the current WA that multicast transport is not supported into an agreement.
Proposal 10:	Turn the current WA that multicast transport is not supported into an agreement.
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We have the following Working Assumptions established at the RAN3#112-e meeting:
	WA: For broadcast session, agree to introduce the following gNB-CU-CP triggered E1AP procedures: MBS Bearer Setup, MBS Bearer Modification, MBS Bearer Release. Message name, scope, association with other E1AP procedures and potential alignment with multicast E1AP procedures are FFS.
While discussion on whether to align multicast and broadcast functions on NG may linger on for another while, it appears quite straightforward, that such possible alignment can be easily achieved on the E1 interface. So, like for F1AP, we propose the following:
Proposal 11:	Define a single set of F1AP MBS Session Resource Context related procedures for both, broadcast and multicast.
In case data forwarding has to be supported for mobility towards non-supporting NG-RAN nodes, there is the necessity to configure the gNB-CU-UP with the possibility to “split” traffic stemming from the (shared) NG-U tunnel towards a data forwarding target. Such E1 function would need to be realised as part of the MBS Session Resource control function.
The following is proposed:
Proposal 12:	Introduce E1AP functions to establish a forwarding tunnel with the possibility to perform either per MRB or per MBS Session Resource data forwarding towards non-supporting NG-RAN nodes (to name a typical scenario).
3	Conclusion and Proposals
We have reviewed F1 and E1 impacts for NR MBS with the following observations and proposals:
Observation 1:	DL flow control on F1-U’s main application is NR-DC.
Observation 2:	DL flow control on F1-U applicability for NR MBS is very questionable, if not to be discouraged.
Proposal 3:	Replace the open items concerning DL flow control by the following agreement: “E1/F1 functionality shall enable F1-U configuration w/o applying DL flow control.”
Proposal 4:	Replace the WA regarding the mapping between MRBs and F1-U tunnels with the following agreement “One or several MRBs configured within the same DU may share the same F1-U tunnel”.
Proposal 5:	Include UE join information within the F1AP UE Context signalling.
Proposal 6:	Define a single set of F1AP MBS Session Resource Context related procedures for both, broadcast and multicast.
Proposal 7:	The scope of an F1 MBS Session Resource Context shall be one instance of an MRB, i.e. radio resources established within one cell (group).
Observation 8:	It is expected that further progress in RAN2 may reveal details parameterisation, especially content for F1-C transparent and F1-C explicit information, e.g. how to address setup of multicast versus broadcast MBS Session Resource Contexts.
Proposal 9:	Introduce a DU initiated F1AP MBS Session Resource Context Release procedure.
Proposal 10:	Turn the current WA that multicast transport is not supported into an agreement.
Proposal 11:	Define a single set of F1AP MBS Session Resource Context related procedures for both, broadcast and multicast.
Proposal 12:	Introduce E1AP functions to establish a forwarding tunnel with the possibility to perform either per MRB or per MBS Session Resource data forwarding towards non-supporting NG-RAN nodes (to name a typical scenario).
Final proposal:	It is further proposed to agree on the TPs for 38.401 as provided in Annex A, and 38.473 and 38.463 as provided in R3-213593 [2].
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Annex A:	Text Proposal for 38.401
This chapter contains a Text Proposal for the BL CR against TS 38.401. Changes are highlighted.
<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>
6.1.x	Overall Architecture of NR MBS
The overall architecture specified in section 6.1.1 and 6.1.2 applies for NR MBS.
Editor’s Note:	Applicability of specified cardinalities may need to be revisited.
Upon establishment of a MBS Session resource by the 5GC, the gNB-CU triggers the establishment of one or several MRBs, involving the gNB-DU. If E1 is deployed, the gNB-CU-CP triggers establishment of respective UP resources in the gNB-CU-UP for those MRBs.
A shared F1-U tunnel is used to transport MBS traffic for an MRB between the gNB-CU and the gNB-DU . The gNB-DU assigns the DL GTP-U TEID and provides it to the gNB-CU. If E1 is deployed the gNB-CU-CP forwards it to the gNB-CU-UP. 
IP multicast transport is not supported on F1-U in the current version of this specification.
If the MBS session comprises several QoS flows and the gNB-CU-CP decides to map the QoS flows to more than one MRB, the mapping decision shall be the same for all cells (cell groups) where the MRBs are established in order to enable minimisation of data loss due to UE mobility. 
The F1-U DL termination may be shared if an MRB needs to be established in multiple cells (cell groups) served by the same gNB-DU. 
The DU may decide to not apply F1-U DL flow control and shall inform the gNB-CU about this decision.

<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>


2

