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Abstract of the contribution: Updates solution 2 to resolve ENs about MBS QoS handling and clarify how AMF determines group paging area.
Discussion
In SA2#141E, the following 2 ENs are added:

Editor's note: Whether the AMF is aware of MBS QoS profile is FFS.

Editor's note:  QoS model used for MBS (in current solution) is FFS. 
The above ENs are resolved as follows:

#1 The QoS for an MBS session is determined by MB-SMF contain parameters 5QI, ARP and (for GBR resource type) MFBR/GFBR, which adopts similar QoS model as for PDU Session. 

During MBS session management procedure, the MB-SMF sends the MBS QoS profile to NG-RAN via AMF and to the MB-UPF for MBS QoS enforcement. The AMF also stores the MBS QoS profile(s) in the MBS Session Context. 

#2 Solution #2 can support multiple MBS QoS Flows in one MB Session however the description may not be explicit. In Solution #2, TMGI is used to identify the MB Session, and the source specific multicast information indicated in HL MC address or N6 tunnel info can be used to identify different QoS Flows within the MB Session.

In Activate MBS Bearer Request, if different QoS requirements are required to be provided to different MB service data flows (e.g. voice, video) in the same MBS Session, there can be different ways for the AF/MBSF to provide the packet filter info, e.g.

If MB-UPF is expected to join the multicast tree of HL MC address,
-
The AF needs to provide the corresponding source specific multicast information and the service requirements to NEF/MBSF, which then pass them to the MB-SMF.
-
In order to map the MBS data to different MBS QoS Flows, different packet filters should be provided by the AF, i.e. there should be different combinations of HL MC IP address + Source Specific IP address + port.

If MB-UPF is expected to set up unicast N6 tunnel, then the tunnel info can be used to map the MBS data to the MBS QoS Flows.
#3 Group paging area
Clarify how the AMF determines the group paging area for idle UEs when MBS Session is activated.
Proposed text to TR 23.757
************************* FIRST CHANGE ************************************************************
6.2
Solution #2: MBS Session setup using flexible radio resources

6.2.1
Functional Description

This Solution assumes the architectural alternative 2 (see Annex A, clause A.2).

This solution addresses Key Issue #1 and Key Issue #4. The solution focuses on IP based communication.

NOTE 1:
The solution assumes that the UE can notify the network of the MBS Session it is interested in.

In this solution for Multicast:
-
When no MBS Session context exists in AMF for an MBS service:

-
If a UE is interested in an MBS service, the UE notifies AMF of the interested MBS service. An AMF may also become aware of a new MBS service when a UE using an MBS service is moved from an old serving AMF to a new serving AMF;

-
For the first UE initiating the MBS service, the (new) AMF notifies the MB-SMF for MBS service be able to later receive to initiation of the MBS Session.

-
When MBS Session context exists in NG-RAN for an MBS service:

-
NG-RAN detects that no UE is using the MBS service (e.g. due to UE moving to a different NG-RAN), NG RAN releases its resources for the MBS service.

Based on the proposal above that NG-RAN can dynamically allocate the radio resource for MBS service, when UE moves from one NG-RAN to another, the multicast service can continue without switching to the unicast. Service, which results in that radio resources being used dynamically moves from the cells within the dotted circle to the cells within the solid circle.
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Figure 6.2.1-1: Dynamic use of radio resources

NOTE 2:
Further interaction with RAN WGs, and SA WG4 and SA WG6 will be triggered, as needed.

The solution describes QoS handling aspects e.g. as part of Session Start procedure in clause 6.2.2.2. Service requirements of AF are translated into 5G QoS for MBS services. The MB-SMF may get QoS info from the AF (which may be via NEF), or MB-SMF may get from PCF (if deployed). The QoS info in PCF may be obtained from UDR if previsioned by the AF or locally configured. The MB-SMF sends the QoS Profiles to NG-RAN via AMF and the MB-SMF sends the QoS parameters to the MB-UPF for QoS enforcement. The AMF stores in the MBS Session context the MBS QoS profile(s) which contains QoS parameters such as 5QI, ARP and MFBR/GFBR, 


The figure below illustrates an architecture that the procedures in this solution applies to.
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Figure 6.2.1-2: Architecture
If the 5GC determines to apply 5GC Individual MBS traffic delivery, then:

-
the AMF will request the UE to establish PDU Session if not already established towards the same DNN and slice;

-
then the AMF informs SMF of the LL MC and Source host addresses of MB-UPF so that the PSA-UPF can join the multicast tree of MB-UPF (like NG-RAN) and receive MBS session data from MB-UPF;
Figure 6.2.1-3 below illustrates the association between the PDU Session and MBS Session to apply 5GC Individual MBS traffic delivery (note that not all NFs are shown). The PSA-UPF in the figure invokes reception of MBS session data similarly to an NG-RAN node.
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Figure 6.2.1-3: MBS data injected into PDU Session
 NOTE 3: HL MC address is not used by PSA-UPF for receiving MBS session data in this solution.
************************* NEXT CHANGE ************************************************************
6.2.2.2
Session Start

The Session Start procedure is used by the AF to activate an MB Session and start transmission of multicast/broadcast data. During the Session Start procedure, resources for the MB Session are setup in the MB-UPF and in the NG-RAN.

When the multicast transport is described below, source specific multicasting is assumed. That is, the parameter "LL MC address" is assumed to be accompanied by a "Source host address" parameter in the descriptions below.

This clause assumes that 5MBS is supported by NG-RAN. For NG-RAN not supporting 5MBS, 5GC Individual MBS traffic delivery may be applied for the MBS session, please refer to clause 6.2.2.2a.
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Figure 6.2.2.2-1: Session Start

1.
The AF requests activation of an MB Session by sending an Activate MBS Bearer Request (TMGI, HL MC Address, Service Requirement) message to the NEF/MBSF. AF has allocated a Higher Layer IP Multicast Address (HL MC Address). Service Requirement for the MB Session may be included. If multiple MBS QoS Flows are expected to be established, then the AF needs to provide different packet filters and associated service requirement.
NOTE 1:
A combined TMGI allocation and Session start on an N33 API is assumed to use Allocate TMGI Request/Response + MB Session Start messages on the N29 interface.
2
The NEF/MBSF checks if the input parameters e.g. HL MC address are valid. NEF/MBSF sets the MB Session Context to active. NEF/MBSF sends a MB Session Start (TMGI, Service Requirement) message to the MB-SMF.

3.
MB-SMF sends the TMGI for the MB Session and the Service Requirement to the PCF. The PCF returns a 5G QoS Profile, which the MB-SMF uses as the 5G Authorized QoS Profile for the MB Session. If multiple MBS service requirements are received, then PCF will provide multiple 5G Authorized QoS Profiles, 
4.
MB-SMF sets up the N6 resources for the MB Session in the MB-UPF and the N3 resources for transport multicast tunnelling using the LL MC address allocated for the TMGI.


Optionally Media reception in MB-UPF is un-tunnelled, in which case the MB-SMF also provides the HL MC Address so that the MB-UPF can send IGMP/MLD join and receive the (un-tunnelled) IP Multicast Media stream.

If N6 tunnelling is used, the MB-UPF allocates N6 tunnel information (e.g. UDP port and IP address) and returns to the MB-SMF. MB-SMF stores the received info in the MB Session Context.
If multiple MBS QoS Flows are established, the MB-UPF map the downlink MBS data to the MBS QoS Flow based on the packet filters which could be HL MC address and ports, or unicast UDP tunnel info.
5.
MB-SMF sets the MB Session Context to active and sends MB Session Start (TMGI, LL MC Address and source host address, 5G Authorized QoS Profile) messages to all AMFs that has earlier joined the MB Session.


When the AMF receives the MB Session Start message, AMF sets its MB Session Context to active state. The AMF proceeds with step 6 and step 10 onwards in parallel.

NOTE 2: 
LL MC Address and source host address of MB-UPF is provided if multicast transport is configured to be used between the NG-RAN and MB-UPF nodes. Otherwise N3 point-to-point transport is assumed.

6.
If the AMF has CM-IDLE UEs that have joined the MB Session (i.e. any CM-IDLE UE with the specific TMGI of a MB Session in stored in the UE Context of the AMF), the AMF performs group paging including the Group Paging Identity (TMGI) in the Paging message in the registration areas of the CM-IDLE UEs. The NG-RAN node triggers group paging. The AMF determines the group paging area in the same way as for paging area of an individual UE.
NOTE 3:
How to handle group paging and how to efficiently listen for both unicast paging and group paging etc. are to be studied by RAN WGs.

7-9.
UEs respond to the Group paging e.g. by sending UL NAS MB Session Join Request (TMGI) to AMF (see clause 6.2.2.1 step 6 to 8).

10.
The AMF sends a MB Session Resource Setup Request (TMGI, LL MC and source host address, 5G Authorized QoS Profile) message to all RAN nodes where CM CONNECTED UEs that has joined the TMGI resides. NG-RAN creates a MB Session Context (if it not already exists), sets it to 'active' state, stores the TMGI, the QoS Profile and a list of AMF IDs in the MB Session Context. If a NG RAN node receives multiple MB Session Resource Setup Request messages for the same TMGI (e.g. from several AMFs the NG-RAN is connected to) (and even if the LL MCs are different in the case of multiple MB-UPFs), NG-RAN stores each sender AMF ID in the MB Session Context, but only performs step 11 once (instead continues at step 12). The LL MC Address and Source Host Address are optional parameters and only provided by AMF to NG-RAN if N3 multicast transport is configured to be used in the 5GC.

11.
If NG-RAN prefers to use N3 multicast transport (and if LL MC Address is available in NG-RAN), the NG-RAN joins the multicast group (i.e. LL MC Address).  NG-RAN establishes PTM or PTP DL resources for the MB Session, and if there are UEs in CM-Connected with RRC_INACTIVE state with the TMGI in their UE Contexts, NG-RAN performs the Network triggered transition from RRC_INACTIVE to RRC_CONNECTED procedure for those UEs (see TS 38.300 [10]).

12.
The NG-RAN reports successful establishment of the MB Session resources (which may include multiple MBS QoS Flows) by sending MB Session Resource Setup Response (TMGI, Tunnel Info) message(s) to the AMF. NG-RAN provides its Tunnel Info if NG-RAN prefers to use N3 point-to-point transport (or if the LL MC Address is not available in NG-RAN) between the NG-RAN and MB-UPF.
13.
The AMF sends MB Session Start Ack (TMGI, Tunnel Info) to the MB-SMF.

NOTE 4:
The AMF may send an Ack for each response it receives from NG-RAN nodes (e.g. useful for small MCPTT areas). That is, steps 13 to 15 may be repeated multiple times (once for each involved NG‑RAN node). The AMF may also use an upper limit for the number of Acks sent and fall-back to aggregated Acks if the number of RAN Acks go beyond the limit (to reduce signalling load). That is, collect status from all or a number of downstream nodes (with time out) and then make an aggregated report. An MCPTT server may want to start an MCPTT call (i.e. to transmit media) as soon as possible, e.g. already when a few members of a group can successfully receive the media. In such cases it is reasonable to be able to send intermediate and multiple acknowledgements to the AF. 
13b.
If N3 point-to-point transport is to be used (i.e. Tunnel Info is present in the MB Session Start Ack message from AMF), the MB-SMF sends an N4 request to the MB-UPF to allocate the N3 point-to-point transport tunnel for a replicated MBS stream for the MB Session.
14-15.
The MB-SMF sends the MB Session Start Ack (TMGI) message to the NEF/MBSF. N6 Tunnel info is included in the response if not already provided to the AF. The NEF/MBSF sends an Activate MBS Bearer Response including the N6 Tunnel Info to the AF.

16.
The MB Session is now active. The AF starts transmitting the DL media stream using the N6 Tunnel Info, or optionally un-tunnelled i.e. as an IP multicast stream using the HL MC address.

17.
The NG-RAN transmits the received DL media stream using DL PTM or PTP resources.

6.2.2.2a
Session Start with NG-RAN not supporting 5MBS and 5GC Individual MBS traffic delivery applied to the MBS session
This clause assumes NG-RAN does not support 5MBS, and the AMF decides to apply 5GC Individual MBS traffic delivery for the MBS session.
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Figure 6.2.2.2a-1: Session Start with 5GC Individual MBS traffic delivery applied
1.
MBS session is started as in steps 1-5 in clause 6.2.2.2.
2.
Either step 2a or step 2b applies below:

2a.
This step applies if UE joins the MBS session before MBS session is started. The AMF determines that 5GC Individual MBS traffic delivery is to be applied as described in step 7a of clause 6.2.2.1.
2b.
This step applies if the UE joins the MBS session after the MBS session is started as in step 7 of clause 6.2.2.2 and the AMF determines that 5GC Individual MBS traffic delivery is to be applied.
3.
The AMF completes the MBS Session start procedure as in steps 13-15 of clause 6.2.2.2.

4.
Two options (i.e. 4a and 4b) are described how the MBS data stream can be injected to the PSA UPF.
4a-1. AMF request the SMF to apply 5GC individual MBS traffic delivery by providing MB-UPF the LL MC and Source host address and the MBS QoS profile.

4a-2. SMF instructs the PSA-UPF to join the multicast tree of MB-UPF (like NG-RAN joining the multicast tree of MB-UPF). The PSA-UPF sends an IGMP/MLD Join unless this has already been done (e.g. for other UE).

OR

4b-1. AMF request the SMF to apply 5GC individual MBS traffic delivery by providing the MB-SMF info and MBS QoS profile.

4b-2. SMF request the PSA UPF to allocate tunnel for receiving MBS stream.

4b-3: SMF provides the allocated tunnel to MB-SMF;

4b-4: MB-SMF provides the UPF tunnel info to MB-UPF, and requests the MB-UPF to allocate the tunnel for replicated MBS stream;

4b-5. MB-SMF provides SMF the tunnel info of MB-UPF. The SMF then provides the tunnel info of MB-UPF to PSA UPF. Till now, the tunnel between PSA UPF and MB-UPF is established.


Between PSA UPF and MB-UPF, only one tunnel for the replicated MBS stream is necessary.
5.
Depending on the MBS QoS profile(s) received in step 4a-1 or 4b-1, the SMF may trigger PDU Session modification to create additional QoS Flow(s) for the MBS stream. 


6.
MBS stream is sent to the MB-UPF.

7.
MBS stream is received by PSA-UPF and forwarded on PDU Session(s) as 5GC Individual MBS traffic delivery.

************************* END OF CHANGES ************************************************************
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