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1
Introduction

As opposed to the LTE MBMS solution, targeting at providing provision of multicast/broadcast services over large, semi-statically provisioned areas, Rel-17 NR MBS will contain system functions to support dynamic control of the transmission area of NR MBS data. Those system functions are expected in both, 5GC and NG-RAN.

This document discusses the NG-RAN part of those system function.

Due to dependency with SA2 and the other TSG RAN WGs, many of those discussion parts are probably more on the speculative side, however, MBMS functions are not developed for the first time in 3GPP, 5G is the 3rd generation (after 3G and 4G), so we can rely on certain high probabilities.

2
Discussion

2.1
Time-Line of a 5G multicast broadcast service

It is assumed that a time-line of an 5G MBS (5G multicast broadcast service) may look like as follows (not all steps necessarily take place, some in a different order):
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1. 5G MB Service Creation (e.g. group affiliation)

2. 5G MB Session announcement

3. UE joining 5G MB Session

5. Session Stop

4. 5G MBS User Data Distribution Tree establishment

5. Session Start

6. Delivery of 5G MB user data


Figure 2.1-1 Time-Line of a 5G multicast broadcast service
1.)
(Application level) 5G MBS creation (e.g. group affiliation)

2.)
(Application level) 5G MB session announcement

3.)
UE announcing interest in the 5G MB session – initiating the UE individual joining procedure

4.)
5G MBS User Data Distribution Tree establishment towards the NG-RAN node serving the UE

5.)
Session Start

(Continued 5G MBS User Data Distribution Tree establishment towards the NG-RAN node serving the UE).
6.)
Delivery of 5G MB user data to the UE

7.)
Session Stop

(repetition of 5.-7.)

8.)
5G MBS User Data Distribution tree deletion & 5G MB Session deletion (probably with 5G MB service deletion) (not shown in Figure 2.1-1)
It is assumed, that TSG RAN WG discussions will revolve around topics 4.)-7.), whether 3.) requires involvement of Access Stratum or is performed outside the Access Stratum, is part of SA2 discussions. 1.), 2.) and 8.) is outside of TSG RAN WG scope.

Observation 1:
Discussing overall 5G MBS functions and in particular NG-RAN functions require common understanding of the timeline of a 5G multicast broadcast service.

Proposal 2:
We propose to agree on the timeline outlined in Figure 2.1-1 and further develop details, probably with references to concepts developed in SA2, once available.
2.2
UE announcing interest in 5G MB session – joining procedure
Joining was discussed in SA2 and what can be seen is that there are 3 main options identified.

Common to those options is that they trigger in principle step 4, which would provide the NG-RAN node with UE/MB Session Resource context data, if applicable.
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Option a)

4. 5G MBS User Data Distribution Tree establishment

3a. UL NAS: MB Session Join

Option b)

3b.1 UL RRC: MB Session Join

3b.2 UL NGAP: MB Session Join

Option c)

3c. UP inband joining


Figure 2.2-1: Main options identified in SA2 (see TR 23.757)
We think that we can deduce the following from the above already:

Proposal 3:
Agree that the establishment of the 5G MBS User Data Distribution Tree is a 5GC initiated function.

Proposal 4:
Wait for the outcome of SA2 discussions on the joining procedure to identify NG-RAN functions, if any.

2.3
5G MBS User Data Distribution Tree establishment towards the NG-RAN node serving the UE

Establishment of the 5G MBS User Data Distribution for a 5G MB session enables distribution of user plane data from a central point of distribution to all the UEs that have joined the 5G MB session.

5G MBS User Data Distribution Tree establishment involves

-
5GC entities (at least AMF, SMF, UPF)

-
NG-RAN nodes 

Within the 5GC it is assumed that the distribution tree establishment causes context data to be created in the involved nodes (at least AMF, SMF and UPF) and probably user plane resources being prepared dependent on UEs that have joined an 5G MB session and those 5GC entities serve the area where the UE receives its 5G services.

The SMF and the UPF responsible for controlling user plane delivery the 5G MB Session (SMF) and actually providing user plane data to NG-RAN (UPF) are assumed to be unique within a certain area, several AMFs might be involved in the 5G MBS User Data Distribution Tree establishment, dependent on the distribution of UE Contexts that have joined the 5G MB Session within the area served by the AMF region.

We further assume that NR MBS context data, either dedicated context data per UE or user plane related context data only exists

-
during inactive 5G MB session, for UEs in RRC_CONNECTED (whether RRC_INACTIVE is supported needs to be discussed first in RAN2)

-
during (active) 5G MB sessions
After Session Start, UEs in RRC_IDLE (RRC_INACTIVE) would need to change to RRC_CONNECTED, which will cause creation of UE-dedicated 5G MB session context data and may cause establishment of user plane related 5G MB session related context data.

5G MBS User Data Distribution Tree establishment would require protocol functions (at least) on the following interfaces:

-
NG-C: 

-
MB Session resource specific: 5G MB Session Resource establishment (Session/flow specific information and user plane information)
-
UE specific: addition of 5G MB Session information in UE Context

-
Modification/Release instances of the above 2 functions

Figure 2.3-1 depicts a summary of actions for the MB Session user data distribution tree establishment from an NG-RAN point of view.
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Figure 2.3-1: 5G MB Session User Data Distribution Tree establishment – NG-RAN aspects

We can deduce that two kinds of NGAP protocol functions will need to be introduced:

Proposal 5:
Agree addition of the following NGAP protocol functions:

-
In analogy to (UE dedicated) PDU Session Resource protocol functions, (common) MB Session Resource protocol functions, which control the Setup, Modification and Release of (common) MB Session Resources.

-
Extension of NGAP protocol functions concerning the UE Context, adding the possibility to insert a reference to MB Session Resource of the MB Session the UE has joined.

-
MB Session Resources exist in an NG-RAN node as long as UEs in CM-CONNECTED are served by that NG-RAN node, which have joined the respective MB Session.

As an additional item, we think it is obvious to agree that Xn-U will not be used for distribution of 5G MBS user data within the 5G MBS User Data Distribution tree.

Proposal 6:
Agree that Xn-U is not part of the 5G MBS User Data Distribution tree.

2.4
Session Start / Stop
Session Start initiates

-
notification of the UEs to expect 5G MB session data delivery

-
UEs in RRC_IDLE/RRC_INACTIVE to change to RRC_CONNECTED

-
potential extension of the 5G MBS User Data Distribution tree

-
activation of (inactive) MB Session Resources

-
radio resource establishment at NG-RAN for delivery of 5G MB user plane data

-
configuration of UEs with user plane radio resources

Session Start would require protocol functions (at least) on the following interfaces:

-
NG-C: 

-
Session Start/Session Stop
-
E1:

-
NG-U side: Control (Establishment, Modification Release) of 5G MBS specific user plane resources on the F1-U side (e.g. joining an IP multicast group).

-
F1-U side: Control (Establishment, Modification Release) of NR MBS specific user plane resources on the NG-U side (e.g. joining an IP multicast group).

-
F1-C:

-
Notification of Session Start / Stop

-
Control of NR MBS radio bearer resources (Establishment, modification, release, details dependent on RAN1/2 discussions)

Proposal 7:
Agree addition of the following NGAP protocol functions:

-
Session Start/Session Stop

Proposal 8:
Agree to further consider E1AP additions with the following aspects:

-
NG-U side: Control (Establishment, Modification Release) of 5G MBS specific user plane resources on the F1-U side (e.g. joining an IP multicast group).

-
F1-U side: Control (Establishment, Modification Release) of NR MBS specific user plane resources on the NG-U side (e.g. joining an IP multicast group).

Proposal 9:
Agree to further consider F1AP additions with the following aspects:

-
Notification of Session Start / Stop

-
Control of NR MBS radio bearer resources (Establishment, modification, release, details dependent on RAN1/2 discussions)

2.5
Cardinality of 5GC nodes and impact on NG signalling
Looking at the latest development of SA2 discussions in [1] we observe the following:

-
User Data Distribution Tree: as a baseline, it can be assumed that 5G MBS user data is provided by one UPF towards NG-RAN.

-
UE Context data containing 5G MB Session data may reside in many AMFs connected to the same NG-RAN node, consequently, MB Session Resource signalling and Session Start/Stop signalling may be initiated on several NG interface instances towards an NG-RAN node. 

Observation 10:
NG-RAN will have to cope with MB Session resource related signalling stemming from several NG interface instances for the same MB Session. Stage 2/3 details to be further developed.
2.6
Content of 5G MBS related context data in NG-RAN
Looking at the latest development of SA2 discussions in [1] we observe the following:

MB Session resource context:

-
UP information (IP multicast address)

-
List of QoS flow descriptors

-
list of UEs that joined the Session

UE Context:

-
apart from Mobility Management, PDU Session Management, RRC Context data, etc.

-
reference to joined MB Session resources

While UE Context related signalling applies UE-associated signalling, similar “connection oriented” signalling is assumed for MB Session resource related signalling as well. Terminology and protocol details have to be developed.
Proposal 11:
Agree that MB Session resource related signalling on NG will utilise similar “connection oriented” signalling as “UE-associated signalling” is used for NGAP procedures concerning the UE Context. Terminology and protocol design details need to be further discussed.

3
Conclusion and Proposals
The following was observed and is proposed:
Observation 1:
Discussing overall 5G MBS functions and in particular NG-RAN functions require common understanding of the timeline of a 5G multicast broadcast service.

Proposal 2:
We propose to agree on the timeline outlined in Figure 2.1-1 and further develop details, probably with references to concepts developed in SA2, once available.
Proposal 3:
Agree that the establishment of the 5G MBS User Data Distribution Tree is a 5GC initiated function.

Proposal 4:
Wait for the outcome of SA2 discussions on the joining procedure to identify NG-RAN functions, if any.

Proposal 5:
Agree addition of the following NGAP protocol functions:

-
In analogy to (UE dedicated) PDU Session Resource protocol functions, (common) MB Session Resource protocol functions, which control the Setup, Modification and Release of (common) MB Session Resources.

-
Extension of NGAP protocol functions concerning the UE Context, adding the possibility to insert a reference to MB Session Resource of the MB Session the UE has joined.

-
MB Session Resources exist in an NG-RAN node as long as UEs in CM-CONNECTED are served by that NG-RAN node, which have joined the respective MB Session.

Proposal 6:
Agree that Xn-U is not part of the 5G MBS User Data Distribution tree.

Proposal 7:
Agree addition of the following NGAP protocol functions:

-
Session Start/Session Stop

Proposal 8:
Agree to further consider E1AP additions with the following aspects:

-
NG-U side: Control (Establishment, Modification Release) of 5G MBS specific user plane resources on the F1-U side (e.g. joining an IP multicast group).

-
F1-U side: Control (Establishment, Modification Release) of NR MBS specific user plane resources on the NG-U side (e.g. joining an IP multicast group).

Proposal 9:
Agree to further consider F1AP additions with the following aspects:

-
Notification of Session Start / Stop

-
Control of NR MBS radio bearer resources (Establishment, modification, release, details dependent on RAN1/2 discussions)

Observation 10:
NG-RAN will have to cope with MB Session resource related signalling stemming from several NG interface instances for the same MB Session. Stage 2/3 details to be further developed.

Proposal 11:
Agree that MB Session resource related signalling on NG will utilise similar “connection oriented” signalling as “UE-associated signalling” is used for NGAP procedures concerning the UE Context. Terminology and protocol design details need to be further discussed.
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