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Abstract of the contribution: Proposes a solution for N2 Handover of MBS Sessions.
1. Discussion
This paper proposes a solution for N2 Handover of MBS Sessions.
2. Proposed text to TR 23.757
************************* FIRST 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
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MBS session management
	2

Service levels definition
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Levels of authorization for MC
	4

QoS for MC and BC
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BC TV and Radio services
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Local MBS
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************************* NEXT CHANGE ************************************************************

6.X
Solution #X: N2 Handover of MB Sessions
6.X.1
Functional Description
This solution provides a solution to KI #1, and some aspects of KI#4. The solution 

is based on solution 2 and architectural alternative 2. 

It describes N2 Handover of MB Sessions for NR. N2 Handover between RATs is not supported (e.g. between NR and E-UTRA). Instead session continuity assumed to be handled on application level, e.g. as is described in TS 23.468 [x] clause 5.3 "Service Continuity".
6.X.2
Procedures

6.X.2.0
General
NOTE 1: 
The message names in the procedure below may be descriptive. It is assumed that the names are updated with corresponding SBI based names where applicable during the normative phase. N2, N3 messages are dependent on RAN3 decisions.
NOTE 2: 
The MB Session Context in the AMF is used and contains information to manage the distribution tree. That is, it contains information in what NG-RAN nodes the AMF has requested MB Session resources to be established. The MB Session context in AMF does not contain info on what UEs has joined the MB Session, that is maintained in respective AMF UE context.

6.X.2.1
Inter-gNB N2 Handover 
During the N2 Handover preparation phase, the Source NG-RAN triggers 5GC to establish any MB Session resources that need to be established. The UE would continue to receive the media stream immediately when it has synchronized to the new cell. This enables MB Session continuity. 
The N2 Handover solution is shown on top of the TS 23.502 [y] N2 Handover procedure in clause 4.9.1.3. Proposed changes are shown below as change marks and bold marks. 

************************* Start 23.502 ************************************************************

4.9.1.3
Inter NG-RAN node N2 based handover (TS 23.502)

************************* BEGINNING OF CHANGES ************************************************************
Preparation phase
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Figure 4.9.1.3.2-1: Inter NG-RAN node N2 based handover, Preparation phase

[NOTE: Original text from TS 23.502 clause 4.9.1.3.2 in black text (but only text relevant for MB Sessions included). New text directly related to handling of MB Sessions has BOLD Indented change marks.] 

0.
MB Media stream and PTM/PTP transmission may be ongoing in the 5GS i.e. from MB-UPF to S-RAN to UE. 
1-7.
Steps same as in TS 23.502 clause 4.9.1.3.2. 
7a.
[Conditional] For each TMGI in the AMF UE Context: T-AMF to MB-SMF: Nmbsmf_MBSession_UpdateMBContext (TMGI, T-AMF ID).


The MB-SMF stores the T-AMF ID in the list of AMF IDs in the MB-SMF MB Session Context. If the T-AMF is new in the list, i.e. the T-AMF does not already have the MB Session and the MB-SMF MB Session state is 'active', the MB-SMF prepares to send a MB Session Start notification to the AMF (step 7c). 
7b.
MB-SMF to T-AMF: Nmbsmf_MBSession_UpdateMBContext Response (TMGI).

The MB-SMF includes in the Nmbsmf_MBSession_UpdateMBContext response the N2 MB Information containing the Lower Layer Multicast Address (LL MC) assigned for the MB Session and used by the MB-UPF and the 5G Authorized QoS Profile indicating that the N2 SM Information is for the Target NG-RAN. 

The T-AMF creates an MB Session Context at sets its state to 'inactive'. 
7c. If the T-AMF is new in the MB-SMF list in step 7a and the MB Session is 'active', the MB-SMF sends a Nmbsmf_MBSession_UpdateMBContext Start (i.e. MB Session Start) to the AMF. T-AMF updates its MB Session Context and sets the state to 'active'. 
7d-7f. The T-AMF sends a MB Session Resource Setup Request message to T-NG-RAN. See the MB Session Start procedure. A Handover Incoming Indicator is included in the MB Session Resource Setup Request message to avoid that NG-RAN releases resources as there might be no UE interested in that TMGI at this point in time. 
8.
AMF supervises the Nsmf_PDUSession_UpdateSMContext Response messages from the involved SMFs. The lowest value of the Max delay indications for the PDU Sessions that are candidates for handover gives the maximum time AMF may wait for Nsmf_PDUSession_UpdateSMContext Response messages before continuing with the N2 Handover procedure. At expiry of the maximum wait time or when all Nsmf_PDUSession_UpdateSMContext Response messages are received, AMF continues with the N2 Handover procedure (Handover Request message in step 9). For UE which has joined one or more MB Sessions, the T‑AMF does not need to wait for the Nmbsmf_MBSession_UpdateMBContext Response, since these can be excuted in parallell with the N2 Handover procedure. 
NOTE:
The delay value for each PDU Session is locally configured in the AMF and implementation specific.
9-12.
Steps same as in TS 23.502 clause 4.9.1.3.2. 

Execution phase
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Figure 4.9.1.3.3-1: inter NG-RAN node N2 based handover, execution phase

NOTE 1:
Registration of serving AMF with the UDM is not shown in the figure for brevity.

1-3.
Steps same as in TS 23.502 clause 4.9.1.3.3. 

4.
UE to T-RAN: Handover Confirm.

After the UE has successfully synchronized to the target cell, it sends a Handover Confirm message to the T-RAN. Handover is by this message considered as successful by the UE.

If there is MB Session Ctxt in active state in T-NG-RAN for any of the TMGI(s) of the new UE, the T-NG-RAN provides PTM/PTP transmission(s) to the new UE. 
5-14b.
Steps same as in TS 23.502 clause 4.9.1.3.3. 
14c.
[Conditional] If this UE was the last UE to leave a MB Session in the S-NG-RAN, the S-NG-RAN releases its resources for the MB Session (see Session Leave procedure).
15a-15b.
Steps same as in TS 23.502 clause 4.9.1.3.3.

6.X.3
Impacts on services, entities and interfaces
UE:

-
Reception of multicast data using PTM/PTP in RRC Connected.

-
Switch of reception from Source to Target NG-RAN when N2 Handover execusion phase commences. 

NG-RAN:

-
MB Session resource setup during N2 Handover preparation phase.

-
Reception of MB Media streams
-
Forwarding of MB Media streams using PTM/PTP transmission to UE when N2 Handover execusion phase commences.

AMF:

-
Triggering MB Session Join and MB Session Start signalling for resource setup during N2 Handover preparation phase.

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

�The concept of MB session context in AMF in only provided in solution 2 so far and terminology is also based on architectural alternative 2. For instance, I propose that the Multicast context only resides in gNBs. Information that a UE is in a multicast session is handed over as part of the normal UE context.


�I have clarified what info the AMF’s MB Session context has and not has in Note 2. I agree that in HO the MB Sessions a UE is part of is transferred in the normal UE context. However, that does not preclude that also MB Session information may also be transferred as part of a HO. The MBS Session context as such though should never be transferred since it is bound to the gNB (or AMF) and is built from scratch in the new node if not already present there.
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