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Introduction
In RAN3#110-e meeting, we have achieved the following agreements related to F1/E1 bearer management. In this paper, we will provide our thinks to the FFS issues and provide some TPs to 38.470/38.473/38.460/38.463 MBS BL CR in Appendix I/II/III/IV.
	About Shared F1-U tunnel:

-
Use a shared F1-U tunnel for PTM transmission of an MBS radio bearer for an MBS Session
-
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.

 To be continued...

About 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

About 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

About MBS Bearer management

-
F1/E1 MBS Bearer management procedure can be discussed, but details on e.g. information to signal are pending RAN2/SA2 progress

About G-RNTI

-
WA: gNB DU assigns the G-RNTI (to be confirmed by RAN2)




Discussion
F1-U tunnel
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Figure 1. Network perspective of F1-U tunnel

In CU/DU split scenarios, if there are more than one delivery instances (from network perspective), e.g., both PTP transmission and PTM transmission exist in the same cell or multiple cells within a DU, there will be two options to delivery the PDCP PDUs of the MRBs from CU to DU:

Single tunnel. The same PDCP PDU is only sent once to DU, duplicated and submitted to the corresponding RLC entities at DU side for specific delivery instances.

Multiple tunnels. The same PDCP PDU is duplicated for each delivery instance, submitted to the F1-U and sent once to DU, the PDUs are then submitted to RLC entities at DU side for specific delivery instances. As in current support of intra-gNB-DU CA, there are two separated GTP-U tunnels established for the corresponding DRB:
38470

To support packet duplication for intro-gnb-du CA as described in TS 38.300 [8], one data radio bearer should be configured with two GTP-U tunnels between gNB-CU and a gNB-DU.

We suggest applying the "Single tunnel" solution based on the rationale as below:

Resource efficient. Only one tunnel is needed for the corresponding MRB.

Scalability. There might be more than one PTP transmission and more than one PTM transmission in same cell or different cell associated with the same DU.

DU can minimize the transmission gap between cells and different modes. Therefore in cases of intra-DU mobility, the reception gap or "out of sync" can be minimized.

Reduce the signaling overhead in case of bearer setup or modification. A common MBS associated E1/F1 signaling is able to establish and modify the F1-U bearer. 

Single F1-U tunnel solution for one specific MRB is beneficial from better resource efficiency, less signaling and better scalability.

There is only single F1-U tunnel for one specific MRB between one specific DU and CU, even though the MRB is transmitted in multiple cells of the specific DU.

In case of retransmission in PDCP layer, the retransmission PDCP PDU is per UE per MRB. Therefore, a separate per UE per MRB tunnel shall be established, as depicted below. The retransmission PDCP PDU is submitted to a separate RLC entity (RLC entity 2 in figure) for a specific UE.

For specific UE with retransmission in PDCP level (in PTP manner), separated F1-U for the UE is established to transmitted the PDCP PDU.
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Figure 2. Two F1-U tunnels for PTM initial transmission and PTP re-transmission for specific UE
We suggest to support IP multicast over F1-U for MBS, to be in align with the transport method over NG-U. In other words, the shared F1-U tunnel can use a transport layer IP multicast method or shared F1-U (GTP-U) Point-to-Point tunnel. When gNB-CU decides to use IP multicast distribution, gNB-CU assigns <transport network IP Multicast Address, IP address of the multicast source, and common-TEID> and provides these information to gNB-DU, gNB-DU needs to be able to accept or reject the request from gNB-CU for IP multicast distribution. If gNB-DU decides to reject IP multicast distribution and fall back to shared PTP GTP-U Tunnel, the response message from gNB-DU can provide the DL FTEID for bearer plane that the gNB-CU shall use for forwarding the MBS data. Otherwise, the response message includes an indication that IP multicast distribution is accepted.
IP multicast is supported in F1-U transport for MBS, and gNB-DU is able to reject IP multicast distribution and fall back to GTP-U tunnelling using shared N3 (GTP-U) Point-to-Point tunnel.
Agree the TP to 38.401 BL CR  and 38.474 BL CR in R3-21XXX[1], if Proposal 1 and Proposal 3 are agreed.
E1 and F1-C signalling

Since the MBS context needs to be setup/release/modify over F1, it is suggested to introduce the following F1AP procedures for MBS (at least for broadcast).

-
MBS Context setup procedure

-
MBS Context Release Request (gNB-DU initiated) procedure

-
MBS Context Release (gNB-CU initiated) procedure

-
MBS Context Modification (gNB-CU initiated) procedure

-
MBS Context Modification Required (gNB-DU initiated) procedure

MBS context setup/release/modify F1AP procedures are introduced for MBS (at least for broadcast).

Since the MRB needs to be setup/release/modify over E1, it is suggested to introduce the following E1AP procedures.
-
MBS Bearer Context Setup procedure

-
MBS Bearer Context Release Request (gNB-CU-UP initiated) procedure

-
MBS Bearer Context Release (gNB-CU-CP initiated) procedure

-
MBS Bearer Context Modification (gNB-CU-CP initiated) procedure

-
MBS Bearer Context Modification Required (gNB-CU-UP initiated) procedure

MBS Bearer context setup/release/modify F1AP procedures are introduced for MBS (at least for broadcast).

In NR, UE-associated signaling is used for bearer setup/modification/release over E1/F1 interface. However, if the "Single tunnel" solution is used in MBS, only one bearer is established between CU-UP and DU to deliver MBS traffic. It is hard to say which UE-associated message should be used to configure the MBS bearer, especially for broadcast sessions. So the signaling used to configure MRB over E1/F1 interface needs to be studied. In the following, we will discuss this issue under the "Single tunnel" solution.

Firstly we consider the cases without PDCP re-transmission. For a specific MRB, a single PDCP entity and a single F1-U tunnel are established for the specific MBS and common for all receiving UEs in the DU. If using UE-associated message, CU-CP has to send several messages to CU-UP once the MRB configuration is modified, resulting in unnecessary overhead. So it is not suitable to use UE-associated signaling.  As for non-UE associated signalling, it is relating to the whole NG interface instance which is also not suitable for this procedure. Then, it is better to introduce a new type of logical connection between over E1/F1 for MBS session. The new type of logical connection can be called as “MBS-session-associated logical connection”. For example, the F1-C procedures for MBS context management, e.g. MBS context  setup/modification/release, use “MBS-session-associated signalling”.

For the cases of PDCP re-transmission, a PDCP entity has to maintain all the UE-specific context for re-transmission. Such operation is UE-specific. There are two options:

UE associated operation. For example, enhancement to current UE associated E1 signaling to indicate CU-UP that re-transmission operation is needed for the UE for specific MBS.
MBS associated operation. For example, CU-CP indicate in the common signaling that for specific UE (e.g., identified by UE E1 APID) PDCP re-transmission is needed.
For the case of PTP delivery mode, there will be separate RLC entities established for a specific UE, to configure MRB over F1 interface, the following solutions can be considered:
UE associated operation. Enhancing the existing UE-associated signaling to indicate DU that PTP RLC entity is needed for a specific MBS.
MBS associated operation. For example, CU-CP indicates in the common signaling that for specific UE (e.g., identified by UE F1 APID) PTP RLC entity is needed.
The signaling overhead of the two operations are comparable, and it differs slightly on the signaling design. However for the purpose of common operation, we see the benefits of common signaling with less overhead. Therefore, we suggest MBS-session-associated signaling is applied.

 It is proposed to introduce a new type of signalling over E1/F1, i.e., MBS-session-associated signalling, which is associated to one MBS session (e.g., broadcast session).
F1AP procedures for MBS context management and E1AP procedures for MBS bearer context management use MBS-session-associated signaling.

Agree the TP to 38.470/38.473/38.460/38.463 MBS BL CR in Appendix I/II/III/IV, relating Proposal 5-8.
Conclusion
In this contribution, we mainly discuss on MBS F1-E1 bearer management and provide the TP to 38.470/38.473/38.460/38.463 MBS BL CR in Appendix. We have the following observations and proposals:

Single F1-U tunnel solution for one specific MRB is beneficial from better resource efficiency, less signaling and better scalability.

There is only single F1-U tunnel for one specific MRB between one specific DU and CU, even though the MRB is transmitted in multiple cells of the specific DU.

For specific UE with retransmission in PDCP level (in PTP manner), separated F1-U for the UE is established to transmitted the PDCP PDU.

IP multicast is supported in F1-U transport for MBS, and gNB-DU is able to reject IP multicast distribution and fall back to GTP-U tunnelling using shared N3 (GTP-U) Point-to-Point tunnel.
Agree the TP to 38.401 BL CR  and 38.474 BL CR in R3-21XXX[1], if Proposal 1 and Proposal 3 are agreed.
MBS context setup/release/modify F1AP procedures are introduced for MBS (at least for broadcast).

MBS Bearer context setup/release/modify F1AP procedures are introduced for MBS (at least for broadcast).

 It is proposed to introduce a new type of signalling over E1/F1, i.e., MBS-session-associated signalling, which is associated to one MBS session (e.g., broadcast session).
F1AP procedures for MBS context management and E1AP procedures for MBS bearer context management use MBS-session-associated signaling.

Agree the TPs to 38.470/38.473/38.460/38.463 MBS BL CR in Appendix I/II/III/IV, relating Proposal 5-8.
Reference
R3-21XXXX, TP to 38.401 38.474 MBS BL CR on supporting IP multicast over F1-U.
Appendix I: TP to 38.470 MBS BL CR
6.1.x
NR MBS procedures 

The F1 MBS procedures are listed below:

-
MBS Context setup procedure

-
MBS Context Release Request (gNB-DU initiated) procedure

-
MBS Context Release (gNB-CU initiated) procedure

-
MBS Context Modification (gNB-CU initiated) procedure

-
MBS Context Modification Required (gNB-DU initiated) procedure


Appendix II: TP to 38.473 MBS BL CR
5
F1AP services

F1AP provides the signalling service between gNB-DU and the gNB-CU that is required to fulfil the F1AP functions described in clause 7. F1AP services are divided into two groups:

Non UE-associated services:
They are related to the whole F1 interface instance between the gNB-DU and gNB-CU utilising a non UE-associated signalling connection.

UE-associated services:
They are related to one UE. F1AP functions that provide these services are associated with a UE-associated signalling connection that is maintained for the UE in question.
MBS-session-associated services:
They are related to one MBS session. F1AP functions that provide these services are associated with a MBS-session-associated signalling connection that is maintained for the MBS session in question.

Appendix III: TP to 38.473 MBS BL CR
5
Functions of the E1 interface

5.1.X
E1 MBS bearer context management function
[TBD]
6
Procedures of the E1 interface

6.X
MBS Bearer Context Management procedures

The E1 MBS bearer management procedures are listed below:

-
MBS Bearer Context Setup procedure

-
MBS Bearer Context Release Request (gNB-CU-UP initiated) procedure

-
MBS Bearer Context Release (gNB-CU-CP initiated) procedure

-
MBS Bearer Context Modification (gNB-CU-CP initiated) procedure

-
MBS Bearer Context Modification Required (gNB-CU-UP initiated) procedure

Appendix IV: TP to 38.463 MBS BL CR
5
E1AP services

E1AP provides the signalling service between the gNB-CU-CP and the gNB-CU-UP that is required to fulfil the E1AP functions described in clause 7. E1AP services are divided into two groups:

Non UE-associated services:
They are related to the whole E1 interface instance between the gNB-CU-CP and gNB-CU-UP utilising a non UE-associated signalling connection.

UE-associated services:
They are related to one UE. E1AP functions that provide these services are associated with a UE-associated signalling connection that is maintained for the UE in question.
MBS-session-associated services:
They are related to one MBS session. E1AP functions that provide these services are associated with a MBS-session-associated signalling connection that is maintained for the MBS session in question.
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