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1
Introduction

There’re lots of solutions in the TR 23.757. Some solutions share same view point on 5MBS, e.g. PCF for QoS parameters, UDR for service parameters, session join via N1, HO for 5MBS, etc., and some solutions shows unique view point on 5MBS.
Following are the feature list that has been documented or implied in TR 23.757, the items with "*" mark are essential to be determined:

MBS session management (KI#1)
NOTE:
Feature of service continuity related to KI#1 (solution #11, #12, #15) is summarised in KI#7 (method switching).
*A) Basic assumptions

A.1) Dynamic resource reservation (including radio and N3) (Sol #2, #3, #4);

A.2) Static resource reservation (including radio and N3) (Sol #9);

A.3) Support delivery method selection (Sol #3, #4, #8, #25, #31);
B) Service operations

B.1) Multicast Service Activation / Modification / De-activation operation

B.1.1) Multicast Service Activation / Modification / De-activation are optional (Sol #4, #14);

B.1.2) Support Multicast Service Activation / Modification with MBS Session IDs (Sol #4);

B.1.3) Support Multicast Service Activation without MBS Session IDs (Sol #14);

B.2) Service Announcement

B.2.1) Support service announcement without RAN impact (Sol #4);

B.2.2) Support RAN impacted service announcement (Opposite way);

C) Session operations

*C.1) Multicast Session Join/Leave

C.1.1) Over UP (Sol #3, #4, #10, #16);
C.1.2) Over N1 (Sol #2, #3, #4, #10, #16);

C.1.3) Over Uu+N2 (Sol #4);
C.1.4) Over application layer to trigger network initiated session join (Sol #8);

C.1.5) UE can silently leave a MBS session (Sol #4);
*C.2) Multicast Session Start

C.2.1) Group paging / session start notification broadcasted by RAN (Sol #2, #5);

C.2.2) Dedicated paging (per UE paging) (Sol #4);

C.2.3) Reject session join before session start and provision session start time to UE (Sol #4);

*C.3) Multicast Session Stop

C.3.1) Release shared N3 tunnels (Sol #2);

C.3.2) Keep shared N3 tunnels (Sol #4);

*C.4) Multicast Session Delete

C.4.1) Support in order to release shared N3 tunnels (Sol #2);

C.5) Multicast Session Leg Removal

C.5.1) RAN triggered based on RAN counting (Sol #3, #4);

C.6) Multicast Session Activation/De-activation

C.6.1) Support shared N3 tunnel release (and AN resource release) due to no data (Sol #13);

C.6.2) Support shared N3 tunnel establishment (and AN resource establishment) due to DL data arrival (Sol #13);

D) Transmission mechanism

*D.1) PDU Session of unicast fall-back

D.1.1) Reserve PDU Session for unicast fall-back before or during session join (Sol #3, #10, #16);

D.1.2) Reserve PDU Session for unicast fall-back when needed (Sol #4);

D.1.3) Support unicast fall-back (Sol #3, #4, #10, #16);

D.1.4) Do not support unicast fall-back (Sol #2);

D.2) Delivery method decision point

D.2.1) MBS Session Management Function controlling PDU Session for unicast fall-back (Sol #3);

C.2.2. MBS Session Management Function controlling MBS session user plan anchor point (Sol #4);

D.3) Shared N3 tunnel activation

D.3.1) Support low layer IGMP/MLD operation (Sol #2);

D.3.2) Support without low layer IGMP/MLD operation (Sol #3, #4);

E) Other considerations

*E.1) Selection of MBS Session Management Function

E.1.1) NEF selects MBS Session Management Function (Sol #2, #3, #6);

E.1.2) MBSF selects MBS Session Management Function if MBSF is deployed (Sol #2);

E.1.3) AMF selects MBS Session Management Function (Sol #2, #3, #4);

E.2) MBS Session ID operations

E.2.1) Allocated by MBSF if MBSF is deployed (Sol #2, #3, #4);
E.2.2) Allocated by MB-SMF if MBSF is not deployed (Sol #2);

E.2.3) Dynamic MBS Session ID association/provisioning (Sol #4);

E.2.4) AF queries MBS Session ID from UE and provides to 5GS when UP option used (Sol #4);

E.3) MBS Session Context storage
E.3.1) Stored in MBS Session Management Function (Sol #2, #3, #4);

E.3.2) Stored in AMF (Sol #2);

E.3.3) Stored in RAN node (Sol #3, #4);

E.4) N6 tunnel operation

E.4.1) NEF provides N6 tunnel information to AF (Sol #2);

Authentication and authorization (KI#3)
A) No authorization (Sol #2, #3, #4, etc.);
B) Network authorization (Sol #4, #16);
C) Application authorization (Sol #4, #14);
QoS level support (KI#4)
*A) MBS traffic model in shared N3 tunnel

A.1) Dedicated tunnel per MBS session (Sol #4);

A.2) Multiple QoS Flows per MBS session (Sol #2, #3, #4, #10);

*B) MBS traffic model in a PDU Session

B.1) QoS Flow shared for multiple MBS sessions and the PDU Session (Sol #3, #4);

B.2) Dedicated QoS Flow per MBS session (Sol #3);

Local MBS service (KI#6)
A) Service area restriction is performed by AMF (Sol #19);

B) Service area restriction is performed by MBS Session Management Function (Sol #7);

C) Multicast session join is triggered by service area entering (Sol #7, #20);

D) Location dependent MBS session content without MBS Session ID change (Sol #21);

Delivery mode/method switch (KI#7) and service continuity (KI#7 & KI#1)
A) Delivery method/mode switch (KI#7)
*A.1) Unicast/Multicast mode switch

A.1.1) Support MB-SMF and RAN triggered MC->UC switch (Sol #28);

A.1.2) Support UE initiates UC<->MC switch via UP+N4, and SMF interacts with AF (Sol #23);

*A.2) Delivery method switch

A.2.1) Support MB-SMF and RAN triggered CN delivery method switch (Sol #8, #24, #28);

A.2.2) Support UE triggered CN delivery method switch (Sol #28);

A.2.3) RAN PTP/PTM switch with CN involvement (Sol #18);

A.2.4) RAN PTP/PTM switch without CN involvement (Sol #22);

A.2.5) Network triggers UE to initiate multicast session join for shared->individual switch (Sol #28);

A.2.6) Network triggers UE to initiate multicast session join for individual->shared switch (Sol #28);

A.2.7) Network performs individual->shared switch and notifies UE after resource reserved (Sol #24);

B) Service continuity (KI#7 & KI#1)
B.1) MBS traffic forwarding during handover

B.1.1) Support handover with MBS traffic forwarding (Sol #15, #26, #27, #29);

B.1.2) Not support handover with MBS traffic forwarding (Sol #11, #12);

B.1.3) Stop data forwarding based on NG UP SN matching (Sol #27);

B.1.4) Stop data forwarding based on NG UP end marker (Sol #27);

B.2) Enhancement on handover

B.2.1) Support Xn handover with CN interaction during handover preparation phase (Sol #11);

B.2.2) Support trigger handover based on measurement report with MBS Session ID (Sol #15);

B.2.3) CN provides <TMGI, QFI> association information for PDU Session to RAN before handover (Sol #30);

2
Discussion

Following is brief introduction of features abstracted from solutions:

KI#1 MBS Session Management:

A) Basic assumptions
Solutions #2, #3, #4, etc. propose to reserve resources triggered by UE interesting. 

Solution #9 proposes to use static mechanism for resource reservation, which is similar as 4G MBMS. 

Solutions #3, #4, #8, #25, #31 indicate that a MB session can use two kinds of delivery methods for different UEs, which implies supporting of delivery method based on some criteria. 

B) Service operations

Solutions #4, #14 propose multicast service activation / modification / de-activation procedure.

Solution #4 indicates that the service activation can be related to some MB sessions. 

Solution #14 implies to activate the multicast service context without MB Session IDs, i.e. get all information even those not interested by the UE.

Solution #4 implies that service announcement could be over application level.

C) Session operations

Solutions #3, #4, #10, #16 etc. indicate session join via UP and N1.

Solution #4 also indicates session join via Uu+N2. 

Solution #2 indicates session join via N1.

Solution #8 indicates session join over application level, and network initiates resource reservation. 

Solution #2 indicates session leave via N1.

Solution #3 and #4 indicate session leave via N1 and UP

Solution #4 also indicates session leave via Uu+N2.

Solution #4 indicates UE can silently leave a MBS session.

Solution #2 indicates to use group paging for session start notification. 

Solution #5 indicates that RAN node broadcasts session start notification as same as eNB does for 4G MBMS.
Solution #4 indicates to use dedicated paging per UE for session start notification. 

Solution #2 indicates to keep shared N3 tunnels after session stop.

Solution #4 indicates to release the shared N3 tunnels during session stop. 

Solution #2 indicates release shared N3 tunnel during session delete due to the shared N3 tunnels is kept after session stop.

Solution #4 proposes shared N3 tunnel removal based on accurate RAN counting. 

Solution #3 also indicates shared N3 tunnel removal based on last user leaving from a RAN node.

Solution #13 proposes to de-activate the MB session due to no data, and activate the MB session triggered by DL data.

D) Transmission mechanism

Solutions #3, #4, #10, #16, etc. indicate or imply to support the unicast fall-back.

Solution #2 does not indicate the support of unicast fall-back. 

Solutions #3, #10, #16 indicate or imply to reserve a PDU session for unicast fall-back before or during joining.

Solution #4 implies to reserve PDU session for unicast fall-back when needed. 

Solution #3 indicates the delivery method decision point is the MB Session Management Function that controls the PDU Session for unicast fall-back (i.e. SMF1). 

Solution #4 indicates the delivery method decision point is the MB Session Management Function that controls the MB Session user plane anchor point (i.e. Anchor MB-SMF). 

Solution #2 indicates to use low layer IGMP/MLD protocol to activate the shared N3 tunnel. 

E) Other considerations

Solutions #2, #3, #6, etc. indicate NEF can select MB-SMF.

Solution #2 also implies MBSF can select MB-SMF. 

Solutions #2, #3, #4, etc. also indicate AMF can select MB-SMF. 

Solution #2, #3, and #4 indicate MB Session ID can be allocated by MBSF.

Solution #2 also indicates MB Session ID can be allocated by MB-SMF. 

Solution #4 indicates that UE can get MB Session ID during service context operation via an application container.

Solution #4 also indicates that when UP option is used, the MB Session ID can be queried from UE and provided to 5GS by AF. 

Solutions #2, #3, #4, etc. indicate that the MB Session Context is stored in MB Session Management Function and RAN node. 

Solution #2 also indicates MB Session Context stored in AMF. 

Solution #3 and #4 do not require AMF to store the MB Session Context.

Solution #2 indicates MB-SMF instructs the MB-UPF to reserve N6 tunnel and reports the N6 tunnel information to the AF. 

KI#3 Levels of authorization for Multicast communication services:

Solution #4 and #16 indicate to support network authorization during service context operations. 

Solution #4 and #14 indicate to support application level authorization during service context operations.

KI#4 QoS level support for Multicast and Broadcast communication services:

A) MBS traffic model in shared N3 tunnel

Solution #2, #3, #4, and #10 indicate that one MB session can have multiple QoS Flows. 

B) MBS traffic model in a PDU Session

Solution #4 indicate multicast IP flows can be multiplexed with unicast IP flows into one QoS Flow. Solution #3 indicate multicast data and unicast data can be transferred by default QoS flow. 

Solution #3 also indicates an option of dedicated QoS Flow per MB Session. 
Solution #17 indicates not supporting reflective QoS, which is obvious.  

KI#6 Local MBS service:

Solution #19 implies to perform local MBS service area restriction by AMF.

Solution #7 proposes to perform local MBS service area restriction by MB Session Management Function. 

Solution #7 and #20 propose to perform session join triggered by service area entering. 

Solution #21 propose to use same MB Session ID for different content at different location. 
KI#7 Reliable delivery method switching between unicast and multicast:

A) Delivery method/mode switch

Solution #28 proposes MC->UC switch based on the awareness of multicast mode at MB Session Management Function and RAN node. 

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. 

Solutions #8, #24, and #28 propose CN delivery method switch triggered by MB Session Management Function and RAN. 

Solution #28 also proposes CN delivery method switch triggered by UE. 

Solution #18 proposes that CN participates in RAN PTP/PTM switch. 

Solution #22 proposes RAN PTP/PTM switch without CN involvement. 

Solution #28 proposes that network triggers UE to initiate multicast session join to make the CN select delivery method. 

Solution #24 proposes network perform the resource reservation before notify the UE only for individual->shared delivery method. 

B) Service continuity (related to KI#1 and KI#7)
Solutions #15, #26, #27, #29 indicate supporting of MB traffic forwarding during handover.

Solution #11 and #12 indicate not supporting of MB traffic forwarding during handover.

Solution #27 proposes that target RAN node stops transmitting forwarding data based on UP SN matching.

Solution #27 also indicates to stop transmitting forwarding data by UP end marker. 

Solution #11 proposes an alternative of Xn based handover with target gNB interacting with CN during handover preparation phase.

Solution #15 proposes triggering handover based on measurement report with MB Session ID. 

Solution #30 proposes 5G CN provide <TMGI, QFI> association information for PDU Session for unicast fall-back that can be used during handover procedure. 

3
Proposal
It is proposed to evaluate candidate solutions for key issues according to above feature list and conclude on which features are needed for R17.
Following pCRs are evaluations based on above observations:
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