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Abstract of the contribution: Proposes a solution for Xn Handover of MB Sessions.
1. Discussion
This paper proposes a solution for Xn Handover of MB 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
	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
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Local MBS
	7

MC-UC delivery mode switch
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BC-UC delivery method switch
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************************* NEXT CHANGE ************************************************************

6.X
Solution #X: Xn 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 Xn Handover of MB Sessions for NR. Xn 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: 
The message names in the procedure below are 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.
6.X.2.1
Inter-gNB Xn Handover 
The Target NG-RAN triggers 5GC to establish any MB Session resources that need to be established (see option 1 below) in the course of Xn Handover preparation phase, prior to handover execution phase. The UE would continue to receive the media stream immediately when it has synchronized to the new cell. This enables MB Session continuity. 
Alternatively, the AMF may take responsibility for the MB Session resource setup in Target NG-RAN (see option 2 below) after the UE was handed over to the Target NG-RAN. Parameters in the Path Switch Request/Response messages may provide some optimization. This option would result in a somewhat bigger gap in the MB session continuity, assuming that UE-individual data forwarding is not applied of MB Session user data. 
Note, during a Xn Handover, the PDU Sessions of a UE are moved and connected to the new NG-RAN node. Unlike PDU Session, MB Sessions are never moved and connected to the Target NG-RAN node. Transfer of data associated with MB Sessions is started on the Target NG-RAN node and if needed released on the Source NG-RAN node. 

For the full sequence of the Xn Handover procedure, please refer to clause 4.9.1.2 in TS 23.502 [x1] and clause 9.2.3. in TS 38.300 [y].
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Figure 6.x.2.1-1: Inter-gNB Xn Handover
0.
A Media stream to the Source NG-RAN and PTM/PTP transmission to the UE is ongoing. Source NG-RAN triggers a Handover (see step 0 to 2 in clause 9.2.3.2.1, TS 38.300 [y]).

1.
Source NG-RAN sends a Xn Handover Request () to Target NG-RAN. The UE Context contains MB Session information.

2.
OPTION 1: Source NG-RAN informs Target NG-RAN of any MB Session resources that need to be established. MB Session Info for the MB Sessions the UE has joined is included in the Xn Handover Request message, with a list of {TMGI, active/inactive indicator, LL MC addr}.  

If option 1 is used and Target NG-RAN does not already have an active MB Session Ctx for any TMGIs in the list in step 1:

2a.
The Target NG-RAN announces its interest in the MB Session by sending a MB Session Command (TMGIs) to the AMF. 

2b.
If an MB Session is set to active state above, the AMF sends an MB Session Resource Setup Request (TMGI, LL MC, 5G Authorized QoS Profile) message to the NG-RAN node. The NG-RAN creates an MB Session Ctxt (if it does not already exist), sets it to active state, stores the TMGI, the 5G Authorized QoS Profile and the AMF ID in the MB Session Ctx. The NG-RAN node returns an MB Session Resource Setup Response (TMGI) message to the AMF when resources have successfully been established. The AMF stores the NG‑RAN ID of the Target NG-RAN node in the AMF MB Session Ctx. 
2c. The Target NG-RAN joins the multicast group (i.e. LL MC addr) for new active MB Sessions.

Editor´s Note: Support for unicast transport is ffs.
3.
For active MB Sessions, resources may be configured for the UE that is handed over from source to target to transmit media streams by the Target NG-RAN. If there are already other UEs joined to the active MB Session in the Target NG-RAN, PTM/PTP transmissions are also ongoing. 

4.
The Target NG-RAN sends a Xn Handover Request Acknowledge () to Source NG-RAN. 

5.
The Source NG-RAN sends a Uu Handover Command () to the UE. The UE starts to access and synchronizes to the new cell.  

6.
The Target NG-RAN determines that the new UE in the cell should receive media for one or more MB Sessions and provides PTM/PTP transmission(s) to the new UE. Note, optionally the data transfer to the UE on PTM can be already started in step 3, RAN to determine.
7.
SN Status is transferred to the Target NG-RAN, however not for MB Sessions. Forwarding for PDU Sessions may be performed. Forwarding of MB Session(s) data may optionally be performed (details are RAN dependent). 
8.
[Conditional] If this UE was the last UE to leave a MB Session in the Source NG-RAN, the Source NG-RAN releases its resources for the MB Session (see Session Leave procedure).

9.
Target NG-RAN sends a Path Switch Request (TMGIs) message to the AMF. If the Target NG-RAN is aware of TMGIs the UE has joined, they may be included in the request message. The AMF responds with a Path Switch Request Acknowledge () message.
NOTE 1:
RAN may decide to introduce a TMGI list parameter in the Path Switch Request Acknowledge () message to replace step 10a below. 
10.
OPTION 2: AMF determines if MB Session resources need to be setup in Target NG-RAN e.g. by checking if the NG-RAN ID of the Target NG-RAN node is already stored in the AMF MB Session Ctx or not, and the state of the MB Session Ctx. If active state and not stored, steps 10a to 10c are executed.
10a.
When AMF receives the Path Switch Request () message, the AMF sends a MB Session Join (NGAP ID, TMGI) message to Target NG-RAN for each TMGI the AMF has in its UE Context, unless the Target NG-RAN is already aware due to option 1 (as indicated by the presence of the TMGI in the Path Switch Request message), then no MB Session Join message is sent. 

10b.
If any of the TMGIs in the AMF UE Context has a MB Session Ctx in active state and the AMF has not already requested the Target NG-RAN node to make resource setup, the AMF sends MB Session Resource Setup Request (TMGI, LL MC, 5G Authorized QoS Profile) message to the Target NG-RAN. 

10c.
If a MB Session Ctx for the TMGI does not already exist in Target NG-RAN, the NG-RAN creates a MB Session Ctx, sets it to active state, stores the TMGI, the QoS Profile and and a list of AMF IDs in the MB Session Ctx and joins the multicast group (i.e. LL MC addr). Otherwise Target NG-RAN just stores the AMF ID in its MB Session Ctx. 

Editor´s Note: Support for unicast transport is ffs.
11.
If there is MB Session Ctx in active state for any of the TMGI(s) of the new UE in the Target NG-RAN, the Target NG-RAN provides PTM/PTP transmission(s) to the new UE if not already done (in step 6). 

NOTE 2:
Support for Option 1 above is a RAN decision. Option 1 may provide much better session continuity characteristics at handover and reduce N2 signalling. 

NOTE 3:
Support for the TMGI parameter in the Path Switch Request message is a RAN decision. It may reduce N2 Session Join signalling in step 10a when Option 1 is used. 

NOTE 4: 
Support for TMGI-list parameter in the Path Switch Request Acknowledge message is a RAN decision. It may reduce N2 Session Join signalling in step 10a. If RAN decides for this TMGI-list parameter, the parameter in the Note above may not be required.

NOTE 5:
Option 1 and Option 2 can be complementary and may both be standardized depending on RAN decision. 

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 Xn Handover execusion phase commences. 

NG-RAN:

-
Support for MB Session info in Xn Handover request (option 1).

-
MB Session resource setup during Xn Handover preparation phase (option 1).

-
MB Session resource setup during Xn Handover execusion phase (option 2).

-
New parameters in Patch Switch messages.

AMF:

-
Support new message which triggers MB Session resource setup in NG-RAN during Xn Handover preparation phase (option 1).

************************* 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.


�There is specific MBS info in each node that is part of the distribution tree (see also comments/note2 in 3681r02). It is for maintaining the distribution tree. 


The UE context that is transferred to the target node does include a TMGI i.e. “Information that a UE is in a multicast session”. 


To minimize the gap at handover, this solution does in addition propose that the target MB Session is established during the preparation phase.  
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