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Abstract of the contribution: This contribution proposes a solution for KI#7 on unicast-multicast delivery mode switch.
1. Background 
This paper presents a solution to Key Issue #7 making use of an architecture reference model leveraging a dedicated NF for 5MBS, namely Broadcast Multicast Function (BMF), which is further split into control and user planes.
2. Text Proposal

It is proposed to adopt the following text within the TR.  
*** First change ***
2
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The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
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3GPP TS 23.502; "Procedures for the 5G System (5GS)".
*** Next change ***
6
Solutions

6.0
Mapping of solutions to key issues

Editor's note:
This clause describes the mapping between solutions and key issues.

Table 6.0-1: Mapping of solutions to key issues

	
	Key Issues

	Solutions
	1

MBS session management
	2

Service levels definition
	3

Levels of authorization for MC
	4

QoS for MC and BC
	5

BC TV and Radio services
	6

Local MBS
	7

MC-UC delivery mode switch
	8

BC-UC delivery method switch
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*** Next change ***
6.X
Solution #X: Solution for reliable delivery mode switching between unicast and multicast
6.X.1 Functional description
This solution addresses Key Issue #7 and assumes an architecture reference model where the BMF-C and BMF-U entities are considered, as shown in Figure 6.X.1-1. 
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Figure 6.X.1-1: 5GS Architecture supporting MBS
This solution describes a delivery mode switching method between unicast and multicast transmissions required for 5MBS as described in Key Issue #7. Hence, the goal of this solution is for the system to be able to dynamically provide such a switch whenever the right triggers are given. Given the variety of use cases that could benefit from 5MBS switching functionality (e.g. for media, V2X, public safety, etc), those triggers can be of a highly diverse nature, and this solution attempts to be valid for many of them. 

When switching the delivery mode from unicast to multicast, a new PDU session for the MBS service may need to be created. In this solution, we contemplate the case where there may exist neither a multicast session nor any session management context for the MBS service itself, and thus a new MBS session and session management context may need to be created once the delivery mode switch is triggered.

Furthermore, the session considerations above may also depend on the content continuity, i.e. whether the UE continues to receive the same content from the same content server before and after the switch, and whether the service itself is the same. As a set of examples, the unicast to multicast switching mechanism may differ i) if the switch is performed to distribute the same content over multicast in a more efficient way, ii) if the content server distributing the data is different after the switch, or iii) if the switch is performed to guarantee service continuity due to UE mobility across different NG-RAN nodes with support of 5MBS and lack thereof. Similarly, in some of the above cases there may be implications for the slicing parameters of the session during the delivery mode switch.
Editor's note: Content continuity implications for session and slicing parameters in delivery mode switch are FFS.
6.X.2
Procedures
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Figure 6.X.2-1: Unicast to multicast delivery method switch procedure
0.
The UE and the 5GC establish a unicast PDU session according to [y]. The unicast transmission starts, and data maybe exchanged between content server and UE. Optionally, the UE periodically transmit consumption reports to the network regarding their unicast PDU sessions. These reports may later be used by the network to trigger the delivery method switch, among. As this step is optional the delivery method switch may be triggered based on other criteria.
1.
The UE or the NG-RAN or the 5GC or the content server may decide to switch the delivery method from one or multiple unicast PDU sessions to a single multicast session. 

2.
The content server may request an MBS service from the BMF-C with service characteristics (e.g. service type, service area, target service UE group, etc.) if not done before. BMF-C may check availability of the MBS service setup in 5GS with UDM and if the MBS session is authorized, MBS session information (e.g. MBS session ID, address information of the BMF-U, etc.) is notified to the content provider. 
3.
At this stage the BMF-C may need to discover some network functions involved in the MBS PDU session establishment (e.g. SMF, AMF). SMF may need to be discovered by BMF-C e.g. when a UE is the first one to join a multicast group. AMF discovery may need to be performed e.g. to let SMF know the NG-RAN corresponding to an MBS service area for UPF data delivery.

4.
The BMF-C may need to request the creation of the MBS PDU session by the SMF, providing the required parameters for the session (e.g. SUPI, S-NSSAI, MBS ID/TMGI, DNN). The SMF responds to acknowledge the creation of the session and provides its multicast IP address and port number for NG-RAN among other parameters.

5.
The BMF-C may need to send an Nsmf_PDUSession_CreateSMContext message to the SMF to request the creation of a new session management context. If the context is successfully created the SMF confirms it with an Nsmf_PDUSession_CreateSMContext Response message. Relevant parameters are the SUPI, DNN, SM Context ID, etc.
6.
Optionally, the SMF may register the multicast session to the UDM. 
Editor's note: Steps 2 to 6 are optional and it is FFS whether other service initiation procedures agreed for 5MBS may have an impact on them.

7.
The new session is announced to the network providing information such as multicast IP address and port number of the multicast group the UE can join (multicast IP address, port, APN, NSAPI, etc).

8.
The SMF transmits an Namf_Communication_N1N2MessageTransfer message to the AMF to request the transfer of the message to the NG-RAN nodes(s).

9.
The AMF sends the session creation request to the NG-RAN via an N2_PDU Session request message. The session creation is later acknowledged with an N2_PDU Session response message that may include downlink tunnel information. 

10.
The NG-RAN establishes the required resources by e.g. setting up the relevant bearers.

11.
If the session is switched to multicast, the NG-RAN node joins the relevant multicast. Otherwise, if the delivery method is switched to broadcast, no such joining is required.

12.
The AMF now transmits an Nsmf_PDUSession_UpdateSMContext request to the SMF to update the multicast session context with the information from the NG-RAN (e.g. tunnel information), and the SMF confirms the reception with an Nsmf_PDUSession_UpdateSMContext response message.

13.
The SMF requests the BMF-C to update the multicast session context with the information from the NG-RAN with the newly introduced Nbmf_PDUSession_UpdatePDUContext request, and the BMF-C acknowledges the context update with an Nbmf_PDUSession_UpdatePDUContext response.

14.
The original unicast PDU session may be handled in different ways: it may be kept (so that the UE is allowed to receive both multicast and unicast sessions), deactivated, or released.
15. The multicast transmission starts by using the multicast session and bearers. Initially, the unicast or multicast content is transmitted from the content provider to the BMF-U (15a). The BMF-U processes the received data (e.g. applies FEC, raptor codes, etc.), and forwards the multicast data to the UPF (15b). The UPF sends the data using IP multicast to the NG-RAN nodes (15c). Finally, the NG-RAN nodes multicast/broadcast the data over the air using point-to-multipoint radio bearers (15d).
6.X.3
Impacts Analysis
Editor's note:
This clause describes impacts to existing entities and interfaces.

*** End of changes ***

3GPP

SA WG2 TD


UE
NG-RAN
UPF
AF
AMF
SMF
PCF
UDM
DN
N6
N1
NRF
NEF

N3
N2

N4
AUSF
Nausf
Namf
Nsmf
Npcf
Nnrf
Nnef
Nudm
Naf
NSSF
Nnssf
N9
BMF-C
BMF-U

Nxx
Nbmf

Nyy



UE
(NG-R)AN
AMF
Content server
1. UE or NG-RAN or 5G Core or Content Server decide to switch content delivery to broadcast/multicast mode
3. NF discovery
9a. N2 PDU Session Request


9b. N2 PDU Session Response
12a. Nsmf_PDUSesssion_UpdateSMContext Request
12b. Nsmf_PDUSesssion_UpdateSMContext Response

13a. Nmbs_PDUSession_UpdateSMContext Request

13b. Nmbs_PDUSession_UpdateSMContext Response

0. A unicast PDU session has been established. Unicast data may be exchanged between content server and UE.
Consumption reports may be sent to content server


15a. Data

5. Nsmf_PDUSession_CreateSMContext
[SUPI, DNN, SM Context ID, etc]
8. Namf_Communication_N1N2MessageTransfer
[multicast IP address, port, APN, NSAPI, etc]

4a. Nsmf_PDUSession_Create Request
[SUPI, S-NSSAI, MBS ID/TMGI, DNN, etc]

4b. Nsmf_PDUSession_Create  Response
[multicast IP address, port, PDU Session ID, etc]
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