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Abstract of the contribution: Evaluate for KI#7. 

1
Introduction

This paper proposes evaluation for KI#7.
2
Discussion

Following are the feature list for delivery mothed switching that has been documented or implied in TR 23.757:
A) Delivery method/mode switch

A.1) Unicast/Multicast mode switch

A.1.1) Support MB-SMF and RAN triggered MC->UC switch;

A.1.2) Support UE initiates UC<->MC switch via UP+N4, and SMF interacts with AF;

A.2) Delivery method switch

A.2.1) Support MB-SMF and RAN triggered CN delivery method switch;

A.2.2) Support UE triggered CN delivery method switch;

A.2.3) RAN PTP/PTM switch with CN involvement;

A.2.4) RAN PTP/PTM switch without CN involvement;

A.2.5) Network triggers UE to initiate multicast session join for shared->individual switch;

A.2.6) Network triggers UE to initiate multicast session join for individual->shared switch;

A.2.7) Network performs individual->shared switch and notifies UE after resource reserved;

B) Service continuity

B.1) MBS traffic forwarding during handover

B.1.1) Support handover with MBS traffic forwarding;

B.1.2) Not support handover with MBS traffic forwarding;

B.1.3) Stop data forwarding based on N3/Xn UP SN matching;

B.1.4) Stop data forwarding based on UP end marker;

B.2) Enhancement on handover

B.2.1) Support Xn handover with CN interaction during handover preparation phase;

B.2.2) Support trigger handover based on measurement report with MBS Session ID;

B.2.3) CN provides <TMGI, QFI> association information for PDU Session to RAN before handover;

3
Proposal
It is proposed to capture the following changes into TR 23.757.
* * * * First change * * * *

7
Evaluation

7.X
Key Issue #7: Reliable delivery method switching between unicast and multicast
Editor's note: More evaluations may be needed.

7.X.1
Summary of feature design opinions
Following items are the summary of feature design opinions related to delivery method switching between unicast and multicast that are illustrated in candidate solutions:

A) Delivery method/mode switch

A.1) Unicast/Multicast mode switch

A.1.1) Support MB-SMF and RAN triggered MC->UC switch;

A.1.2) Support UE initiates UC<->MC switch via UP+N4, and SMF interacts with AF;

A.2) Delivery method switch

A.2.1) Support MB-SMF and RAN triggered CN delivery method switch;

A.2.2) Support UE triggered CN delivery method switch;

A.2.3) RAN PTP/PTM switch with CN involvement;

A.2.4) RAN PTP/PTM switch without CN involvement;
A.2.5) Network triggers UE to initiate multicast session join for shared->individual switch;

A.2.6) Network triggers UE to initiate multicast session join for individual->shared switch;

A.2.7) Network performs individual->shared switch and notifies UE after resource reserved;

B) Service continuity

B.1) MBS traffic forwarding during handover
B.1.1) Support handover with MBS traffic forwarding;

B.1.2) Not support handover with MBS traffic forwarding;

B.1.3) Stop data forwarding based on NG UP SN matching;

B.1.4) Stop data forwarding based on UP end marker;

B.2) Enhancement on handover
B.2.1) Support Xn handover with CN interaction during handover preparation phase;

B.2.2) Support trigger handover based on measurement report with MBS Session ID;
B.2.3) CN provides <TMGI, QFI> association information for PDU Session to RAN before handover;
Editor's note: Other enhancement on handover related to the unicast fall-back needs to be revisited.
7.X.2
Evaluation for delivery method/mode switch
For unicast/multicast mode switch 

Candidate solution #28 proposes MC->UC switch based on the awareness of multicast mode at MBS Session Management Function and RAN node. The candidate solution #28 also proposes the same method for delivery method switch. The UE can decide to perform mode switch or delivery method switch based on, e.g., application server provisioned information. If the individual delivery method can be supported, then MC->UC mode switch supported by 5GS is not necessary. 
Candidate solution #23 proposes that UE initiates UC<->MC switch via UP, then UPF notifies the switch to SMF via N4, and SMF interacts with AF to perform the switch. A competition way is using application level interaction with application server for MC<->UC switch, which is simpler and has no impact on 5GS. 

For delivery method switch 

Some candidate solutions (e.g. solution #8, #24, and #28) propose CN delivery method switch triggered by MBS Session Management Function and RAN. Using individual delivery method may have some advantage for resource efficiency, especially when considering UE moving, but whether network triggered delivery method switch without UE moving is needed or not depends on the conclusion whether individual delivery method is not applicable when the serving RAN node is enhanced for 5G MBS. 
Candidate solution #28 also proposes CN delivery method switch triggered by UE, this is because UE has weak signalling to receive the multicast traffic. This is useful when UE moves to a target RAN node not supporting 5G MBS. 
Candidate solution #18 proposes that 5G CN indicates an association information to RAN node for RAN PTP/PTM switch decision, which needs coordinating with RAN WG whether the PTP/PTM switch needs assistance from CN. 

Candidate solution #22 proposes RAN PTP/PTM switch without CN involvement, which has no impact on 5G CN. 

Candidate solution #28 proposes using same mechanism to handle the individual->shared and shared->individual switch triggered by network, i.e. network triggers UE to initiate multicast session join to make the CN select delivery method for delivery method switch. 

Candidate solution #24 proposes that network performs the resource reservation before notify the UE for individual->shared delivery method switch. This candidate solution does not describe the shared->individual switch, considering that only UE can initiate PDU Session Establishment procedure, different mechanism will be needed for shared->individual switch. 
7.X.3
Evaluation for service continuity
For MBS traffic forwarding during handover 

Some candidate solutions (e.g. solution #15, #26, #27, #29) indicate supporting of MBS traffic forwarding during handover, which can support lossless service continuity if required. 
Candidate solution #11 and #12 does not indicate supporting of MBS traffic forwarding during handover. This can be applied when lossless service continuity is not required. 
Candidate solution #27 proposes that target RAN node stops transmitting forwarding data based on N3 (indirect forwarding) / Xn (direct forwarding) UP SN matching if target gNB supporting 5G MBS, which can support lossless service continuity if required. 
Candidate solution #27 also indicates to stop transmitting forwarding data by UP end marker, but not describe how or in what scenario it works. 

For enhancement on handover 

Candidate solution #11 proposes an alternative of Xn based handover with target gNB interacting with CN during handover preparation phase, which will decrease the handover efficiency of other PDU Sessions. This way has impact on RAN. 
Candidate solution #15 proposes triggering handover based on measurement report with MBS Session ID. This is based on whether PDU Session for unicast fall-back is reserved and associated with some MBS sessions. If PDU Session for unicast fall-back is not activated before handover, this way can assist the source RAN node to perform handover with MBS sessions. This way has impact on RAN. 
Solution #30 proposes 5G CN provide <TMGI, QFI> association information for PDU Session before handover, which can be used during handover procedure for multicast traffic pull by target RAN node, especially for Xn handover. This way has impact on RAN, and it has dependency with the conclusion that if RAN node is enhanced to support 5G MBS, whether only shared delivery method shall be used or not. 
* * * * End of change * * * *
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