3GPP TSG-RAN WG3#112-e                                             
                     R3-211660
E-Meeting, 17 – 27 May 2021
Agenda item:
22.2.4
Source:
Nokia, Nokia Shanghai Bell
Title: 
(TP for TS 38.401) MBS F1, E1 Bearer Management
Document for:
Approval
Introduction

The work item on NR Multicast and Broadcast services has been agreed at RAN#88 in [2].

One important starting point is the existing ongoing work in SA2.

SA2 has now finalized their TR 23.757 [3]. SA2 has also started the stage 2 TS in TS 23.247 [4].  

On the RAN side, the MBS feature needs to be supported also for the split architecture involving an F1 and an E1 interface. F1 and E1 Bearer Management is a big area to work on for RAN3.
Last RAN3 meeting took some working assumptions and some open points to be continued.

Discussion
First at the RAN3#110 meeting, the following agreements were made:
· Shared F1-U Tunnel 
At RAN3#110 meeting, RAN3 agreed the use of shared tunnels over F1-U, same as we have shared tunnels over NG-U:

· Use a shared F1-U tunnel for PTM transmission of an MBS radio bearer for an MBS Session within one cell.
However, the next agreement needs a bit more clarification:
· If multiple MBS radio bearers could be established for an MBS Session, a shared F1-U tunnel should be used for PTM transmission of these MBS radio bearers of the same MBS Session within one cell.
The text means that also when an MBS session has multiple MRBs, these MRBs should use a shared F1-U tunnel. However, it is not clear if this would be the same F1-U tunnel for all or not.

An MBS session can comprise multiple QoS flows. One simple solution envisioned to facilitate the service continuity at mobility is to have one QoS flow per radio bearer. 

This means that potentially we could have multiple MRBs in one cell such as one per MBS QoS flow. In order to keep things simple, we can keep a one-one mapping between an MRB in the radio and an F1-U tunnel. 

Proposal 1: there is a one-one mapping between MRB in a cell and a shared F1-U tunnel.

The next point discussed at RAN3#111 is to be continued:
· It is FFS whether a shared F1-U tunnel can be used for the same MBS Session established in multiple cells of the same DU.

The progress of the transmission can vary a lot between different cells. Each cell will have its own MRB with PDCP in CU and RLC/MAC/PHY in the DU. Flow control could be run at different pace for each of these MRBs. Therefore, it is again simpler to have only one F1-U tunnel per MRB.
Proposal 2: agree to have one shared F1-U tunnel per MRB per cell.
· F1-U Transport Establishment 
· Support the method that gNB-DU assigns the DL F1-U GTP-U tunnel info, provides it to gNB-CU-CP and then gNB-CU-CP forwards it to gNB-CU-UP.

·  FFS if IP multicast method is supported or not.

The first point was already captured in the specification. 
For the second point DU may or may not support IP multicast transport. It could be seen as interesting from bandwidth perspective to optimize F1-U. However, this is going to create major complexity. The reason is that a common GTP tunnel would have to be used for all DUs. Multiplexing DDDS from multiple DUs over this common GTP tunnel would create unnecessary complexity, same as we said above for multiplexing DDS over multiple cells of one DU.

Therefore, we propose to keep it simple and have only unicast transport over F1-U.

Proposal 3: agree NOT to have standards support for IP multicast over F1 and update the editor’s note.
· MBS Context
· Provide the MBS Session id, Qos profile from gNB-CU to gNB-DU.

· Provide the MBS Session id, Qos profile from gNB-CU-CP to gNB-CU-UP.
This is agreeable and it is proposed to capture this in the specification:
Proposal 4: add the sending of the MBS Session ID and the QoS Profile from CU CP to DU and to CU UP.

· G-RNTI
RAN3#110 meeting took a working assumption, yet pending RAN2 progress:
· WA: gNB DU assigns the G-RNTI, pending to RAN2 confirmation.

RNTI values are allocated by MAC layer which is in the DU (see table 7.1.1 in 38.321). Currently the DU assigns the C-RNTI.
If CU were to assign the G-RNTI, we would need to partition the range of RNTI values so that there is no assignment conflict between CU and DU. So this is a useless loss of range of values.

On the other side, there is no clear benefit for CU centralizing the assignment of G-RNTI since G-RNTI can be re-assigned at every cell change over RRC reconfiguration, together with other physical parameters.

We note that same decision had been taken in LTE for SC-PTM: G-RNTI is in same range space as C-RNTI (see table 7.1.1 of TS 36.321).

We therefore propose to turn this working assumption into an agreement:

Proposal 5: gNB DU assigns the G-RNTI. 

Conclusion and Proposal

This paper has reviewed the current working assumptions and open points of the F1, E1 bearer management and proposes to make some progress until RAN2 progresses their work with the following proposals:

Proposal 1: there is a one-one mapping between an MRB in a cell and a shared F1-U tunnel.
Proposal 2: agree to have one shared F1-U tunnel per MRB per cell.

Proposal 3: agree NOT to have standards support for IP multicast over F1 and update the editor’s note.
Proposal 4: add the sending of the MBS Session ID and the QoS Profile from CU CP to DU and to CU UP.
Proposal 5: gNB DU assigns the G-RNTI. 

Proposal 6: agree the TP below to capture the above agreements in stage 2 and remove the editor’s note where appropriate. 
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6.1
Overview

//skip unchanged part

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 MBS radio bearers, involving the gNB-DU. The gNB-CU sends the corresponding MBS session ID and QoS Profile to the gNB-DU. The gNB-DU assigns the G-RNTI.
If E1 is deployed, the gNB-CU-CP triggers establishment of respective MBS UP resources in the gNB-CU-UP. The gNB-CU-CP sends the corresponding MBS session ID and QoS Profile to the gNB-CU-UP.
A shared F1-U tunnel is used between the gNB-CU and the gNB-DU for PTM transmission of a MBS radio bearer. There is one shared F1-U tunnel per Multicast Radio Bearer established per cell.
Unicast transport is used over F1-U: 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. 

· Editor’s Note:
 The definition and usage of the term “PTM” is FFS. Also, the definition of the term “MBS radio bearer” is FFS.
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