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Introduction
During RAN3#110 meeting, Rel-17 MBS was discussed and the following agreements were reached. In this paper, we will discuss the related FFS issues. 
	Agree to have MBS session start/Release procedure for Broadcast but naming is FFS.

Agreed that only PTM applies for broadcast (i.e. no PTP).

To be continued for next meeting:

1/ for shared NG-U, it is FFS if gNB or 5GC makes the final decision for multicast transport or unicast transport.

2/ Stage 2 TS 38.300 TP for multicast session management after agreements from SA2 especially concerning solution 2 vs solution 3.

3/ For stage 3, choose between “integrated approach” or “separate approach” (reference tdoc R3-206385).

4/ Stage 3 TP for multicast session management after agreements from SA2 especially concerning solution 2 vs solution 3.

To be continued for next meeting related to decision in SA2 for solution 2:

1/ If solution 2 is agreed by SA2, determine how (through which existing/new messages) does target NG-RAN get the MBS context.

2/ If solution 2 is agreed by SA2, determine how (through which existing/new messages) is the User Plane setup between target NG-RAN and MB-UPF in case of incoming handover to a target NG-RAN which doesn’t have the MBS context yet.

To be continued for next meeting related to decision in SA2 for solution 3:

1/ If solution 3 is agreed by SA2, whether to use UE-associated or non UE-associated procedure and which procedure to setup the MBS context in NG-RAN. To be continued...


Discussion
Session management over NG

MBS traffic delivery method over NG-U

In the description of Solution 2 in the latest TR 23.757 [1], it is AMF which decides whether or not to apply 5GC Individual MBS traffic delivery. In addition, the decision is made based on 5GC’s knowledge on whether NG-RAN supports 5MBS, and whether AF indicates DisableIndividualDelivery to the 5GC. In another words, whether to apply 5GC Individual MBS traffic delivery may be impacted by NG-RAN’s ability and AF’s demand. Then, it is better that 5GC makes the final decision on the MBS traffic delivery method, since the factors impacting the decision (i.e., the AF’s demand and NG-RAN’s ability) can be acquired by the 5GC directly.
It is 5GC rather than NG-RAN makes the final decision whether 5GC Individual MBS traffic delivery or 5GC Shared MBS traffic delivery is applied, since the factors impacting the decision (i.e., the AF’s demand and NG-RAN’s ability) can be acquired by the 5GC directly.

5GC Shared MBS traffic delivery method has two sub-options, one is IP multicast, the other is shared PTP GTP-U Tunnel, as described in TR 23.757 and shown in Figure 1.

	-
For N3 transport of the shared delivery method, GTP-U tunnelling using a transport layer IP multicast method and shared N3 (GTP-U) Point-to-Point tunnel shall be supported with support for QoS.
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Figure 1: Different traffic delivery methods

For 5GC Shared MBS traffic delivery method, there are two options: one is IP multicast, and the other is shared N3 (GTP-U) PTP Tunnel.

When 5GC decides to use 5GC Shared MBS traffic delivery method with IP multicast distribution, RAN needs to be able to accept or reject the request from 5GC for IP multicast distribution. As shown in Figure 2, if RAN decides to reject IP multicast distribution and fall back to shared PTP GTP-U Tunnel, the response message from RAN can provide the DL FTEID for bearer plane that the UPF shall use for forwarding the MBS data. Otherwise, the response message includes an indication that IP multicast distribution is accepted.
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Figure 2: Process of deciding traffic delivery method
RAN can decide to accept or reject the request from 5GC if 5GC decides to use IP multicast distribution. RAN will fall back to shared PTP GTP-U Tunnel and responses with the DL FTEID for bearer plane if RAN reject IP multicast.
NGAP procedures for managing resource for MBS session

Traditionally, there are two kinds of logical NG-connection, i.e., non UE-associated  logical NG-connection and UE-associated logical NG-connection, as described in TS 38.413.
	NGAP provides the signalling service between the NG-RAN node and the AMF that is required to fulfil the NGAP functions described in TS 38.410 [3]. NGAP services are divided into two groups:

Non UE-associated services:
They are related to the whole NG interface instance between the NG-RAN node and AMF utilising a non UE-associated signalling connection.

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


For broadcast session, only 5GC shared MBS traffic delivery can be applied, a new NGAP procedure needs to be defined for establishing resource for the broadcast session. Since the broadcast session may be received by RRC-idle UEs which has no UE context in RAN, this procedure should not use a UE-associated logical NG-connection. On the other hand, non-UE associated signalling relating to the whole NG interface instance is also not suitable for this procedure. Then, it is better to introduce a new type of logical NG-connection between NG-RAN and AMF for MBS session. The new type of logical NG-connection can be called as “MBS-session-associated logical NG-connection”.
 It is proposed to introduce a new type of logical NG-connection which is associated to one MBS session (e.g., broadcast session).
For multicast session, if 5GC Individual MBS traffic delivery is applied, “PDU Session Resource Setup/Modify” procedure can be used for establishing resources over NG. If 5GC shared MBS traffic delivery is applied, a new NGAP procedure needs to be defined for establishing resource for the multicast session. In our opinion, a common NGAP procedure can be defined for establishing resource for both multicast session and broadcast session. The advantage of using a common NGAP procedure is that the best commonality between the support of Multicast and Broadcast can be pursued, and the the specification impacts can be reduced. In a similar way, a common NGAP procedure can be defined for releasing resources for both multicast session and broadcast session.
It is proposed that common NGAP procedure can be defined for managing resource for both multicast session and broadcast session.
Since the QoS flows in one MBS session may be modified, it is needed to define a NGAP procedure for modifying resource for the multicast session.

 It is proposed to introduce “MBS Session Resource Modify” procedure for modifying resource for the MBS session.
According to the proposals and the progress of RAN3, the following TPs are proposed for being agreed.
Proposal 5: The following TPs are proposed to be agreed.
A TP to 38.413 BL CR in Appendix I, which relates to Proposal 2, 3, and 4, can be agreed. 

A TP to 38.410 BL CR in Appendix II, which relates to Proposal 3 and 4, can be agreed. 

Detailed information in NGAP signalling for MBS

If common NGAP procedure is defined for managing resource for both multicast session and broadcast session, in order to enable the NG-RAN knows whether the MBS session is a multicast session or a broadcast session, it is proposed that the MBS session resource setup message from 5GC to NG-RAN includes an indication indicating whether the session is a multicast session or a broadcast session.
It is proposed that the MBS session resource setup request message from 5GC to NG-RAN includes an indication indicating whether the session is a multicast session or a broadcast session.

A transfer information can be included in the MBS session resource setup request message from AMF to NG-RAN, aiming at including information generated by SMF and transparent to AMF. The transfer can be named as MBS session resource setup Request Transfer and include at least the following information:
MBS Session Aggregate Maximum Bit Rate
TNL information, which identifies UPF endpoint of the NG-U transport bearer. If IP multicast is used, this information includes transport network IP Multicast Address, IP address of the multicast source, and common-TEID. If shared GTP-U tunnel is used, this can be the IP address and TEID.
MBS Session Type, which is ENUMERATED as (Ipv4, Ipv6, Ipv4v6, ethernet, unstructured, ...).

It is proposed that the MBS session resource setup request message from 5GC to NG-RAN includes MBS session resource setup Request Transfer, which includes TNL information (i.e., UPF endpoint of the NG-U transport bearer), and MBS Session Type (i.e., IPv4/IPv6/ethernet).

Conclusion
In this contribution, we mainly discuss the remaining issues on MBS session management, and provide some TPs to 38.413/38.410 BL CR. We have the following observations and proposals.
It is 5GC rather than NG-RAN makes the final decision whether 5GC Individual MBS traffic delivery or 5GC Shared MBS traffic delivery is applied, since the factors impacting the decision (i.e., the AF’s demand and NG-RAN’s ability) can be acquired by the 5GC directly.

For 5GC Shared MBS traffic delivery method, there are two options: one is IP multicast, and the other is shared N3 (GTP-U) PTP Tunnel.

RAN can decide to accept or reject the request from 5GC if 5GC decides to use IP multicast distribution. RAN will fall back to shared PTP GTP-U Tunnel and responses with the DL FTEID for bearer plane if RAN reject IP multicast.
 It is proposed to introduce a new type of logical NG-connection which is associated to one MBS session (e.g., broadcast session).
It is proposed that common NGAP procedure can be defined for managing resource for both multicast session and broadcast session.
 It is proposed to introduce “MBS Session Resource Modify” procedure for modifying resource for the MBS session.
Proposal 5: The following TPs are proposed to be agreed.
A TP to 38.413 BL CR in Appendix I, which relates to Proposal 2, 3, and 4, can be agreed. 

A TP to 38.410 BL CR in Appendix II, which relates to Proposal 3 and 4, can be agreed. 

It is proposed that the MBS session resource setup request message from 5GC to NG-RAN includes an indication indicating whether the session is a multicast session or a broadcast session.

It is proposed that the MBS session resource setup request message from 5GC to NG-RAN includes MBS session resource setup Request Transfer, which includes TNL information (i.e., UPF endpoint of the NG-U transport bearer), and MBS Session Type (i.e., IPv4/IPv6/ethernet).
Reference
TR 23.757
RAN3 #110-e Chairman Notes, RAN3_110-e_agenda_with_Tdocs20201112_EOM
Appendix I: TP to 38.413 BL CR
5
NGAP Services

NGAP provides the signalling service between the NG-RAN node and the AMF that is required to fulfil the NGAP functions described in TS 38.410 [3]. NGAP services are divided into three groups:

Non UE-associated services:
They are related to the whole NG interface instance between the NG-RAN node and AMF utilising a non UE-associated signalling connection.

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

8.X
MBS Session Management Procedures

8.X.1
MBS Session Resource Setup

8.X.1.1
General

The purpose of the MBS Session Resource Setup procedure is to assign resources on Uu and NG-U for one MBS session and the corresponding QoS flows, and to setup corresponding MRBs. The procedure uses MBS-session-associated signalling.

8.X.1.2
Successful Operation
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Figure 8.X.1.2-1: MBS session resource setup: successful operation

8.2.1.3
Unsuccessful Operation

8.2.1.4
Abnormal Conditions
8.X.2
MBS Session Resource Release

8.X.2.1
General

The purpose of the MBS Session Resource Release procedure is to enable the release of already established MBS session resources for a MBS session. The procedure uses MBS-session-associated signalling.
8.X.2.2
Successful Operation
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Figure 8.X.2.2-1: MBS session resource release: successful operation

8.X.2.3
Unsuccessful Operation
8.X.2.4
Abnormal Conditions
8.X.3
MBS Session Resource Modify
8.X.3.1
General

The purpose of the MBS Session Resource Modify procedure is to enable configuration modifications of an already established MBS session. It is also to enable the setup, modification and release of the QoS flow for already established MBS session. The procedure uses MBS-session-associated signalling.

8.X.3.2
Successful Operation
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Figure 8.X.3.2-1: MBS session resource modify: successful operation

8.X.3.3
Unsuccessful Operation
8.X.3.4
Abnormal Conditions
Appendix II: TP to 38.410 BL CR
6.xx
NR MBS Session Management Procedures

The following list of MBS Session management procedures are used to establish, release, or modify NG-RAN resources for a NR MBS session:

-
MBS Session Resource Setup;

-
MBS Session Resource Release;
-
MBS Session Resource Modify

MBS traffic delivery method over NG-U





5GC Individual MBS traffic delivery





5GC Shared MBS traffic delivery





IP multicast








Shared N3 (GTP-U) point-to-point tunnel





5GC decides to use shared “IP multicast distributin” or “shared GTP-U P2P tunnel” ?








RAN decides to accept or reject “IP multicast distribution”?








5GC provides the <IP multicast address, source IP address, source TEID> to RAN





5GC provides the <source IP address, source TEID> to RAN





RAN provides the <destination IP address, destination TEID> to 5GC





If 5GC decides to use “5GC Shared MBS traffic delivery”.





If use “IP multicast”





If use “shared GTP-U PTP tunnel”





If accept





If reject, fall back to “shared GTP-U PTP tunnel”





RAN responses with acceptation
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