

SA WG2 Temporary Document
Page 1
[bookmark: _GoBack]SA WG2 Meeting #140E (e-meeting)	S2-2005436
Aug 19 – Sep 01, 2020, Elbonia	
Source:	CATT
Title:	KI #7, Sol #31: Update to resolve ENs
Document for:	Approval
Agenda Item:	8.9
Work Item / Release:	FS_5MBS / Rel-17
Abstract of the contribution: This contribution proposes updates to solution #31 for Key Issue #7.
1. Discussion
There is an Editor’s note in Solution #31 for Key Issue #7:
Editor's note:	It is FFS which and how the SMF initiates delivery mode switching if multiple SMFs are involved in the MBS session and the PDU session associated with the MBS session.
If multiple SMFs are involved, i.e. different SMFs manage the MBS session and the PDU session associated with the MBS session respectively, the procedure in Figure 6.3.2.1-1 (see TR 23.757 clause 6.3 "Solution #3: Integrated Multicast and Unicast Transport") can be used for delivery mode switching in 5GC:
-	For UE triggered delivery method switching from unicast to multicast, see the procedure in Figure 6.3.2.1-1 step 3-21.
-	For other NFs triggered delivery method switching from unicast to multicast, step 1b-1f of Figure 6.31.2(.1)-1 are performed with the new delivery method being multicast, followed by step 6-21 of Figure 6.3.2.1-1.
-	For delivery method switching from multicast to unicast, step 1a-1f of Figure 6.31.2(.1)-1 are performed with the new delivery method being unicast, followed by step 22-34 of Figure 6.3.2.1-1.
Changes are proposed to Solution #31 accordingly to resolve the Editor’s note, and other updates (e.g. changing "delivery mode" to "delivery method" to align with the latest terminology) are also proposed.
2. Proposal
It is proposed to include the following changes in TR 23.757.



***** Start of 1st Change *****
[bookmark: _Toc43297610][bookmark: _Toc43733307][bookmark: _Toc43733547]6.31	Solution #31: Delivery mode method switching using PDU session modification procedures
[bookmark: _Toc43297611][bookmark: _Toc43733308][bookmark: _Toc43733548]6.31.1	Functional description
Editor's note:	This clause outlines solution principles and documents any assumptions made.
This solution addresses Key Issue #7 "Reliable delivery mode method switching between unicast and multicast" and Key Issue #8 "Reliable switching between unicast and broadcast delivery methods" based on the baseline architecture 1 in clause A.1.
The delivery mode method switching in 5GC may be triggered in the following scenarios:
-	Triggered by MBS service related network policy, e.g. switching from unicast mode to multicast/broadcast mode when the traffic exceeds a certain threshold;
-	UE subscription for MBS service changes, e.g. subscribe or unsubscribe to the MBS service.
-	UE moving in or out of the MBS Service Area;
-	Change of user preferences on delivery mode for some services/applications.
Also, the NG-RAN may dynamically switch the delivery mode method of AN resources for the MBS service from multicast/broadcast modePTM to unicast modePTP (or vice versa), based on e.g. number of UEs receiving the same service simultaneously, radio resource availability, NG-RAN capabilities.
[bookmark: _Toc43297612][bookmark: _Toc43733309][bookmark: _Toc43733549]6.31.2	Procedures
Editor's note:	This clause describes high-level procedures and information flows for the solution.
6.31.2.1	Delivery method switching with the same SMF for PDU session and MBS session
[bookmark: _MON_1640592410][bookmark: _MON_1641195862][bookmark: _MON_1641196201][bookmark: _MON_1641196233][bookmark: _MON_1641196396][bookmark: _MON_1640593091][bookmark: _MON_1640599798]To support delivery mode switching for an MBS session, the UE or network requested PDU Session Modification procedures as specified in TS 23.502 [8] clause 4.3.3 can be reused, with the enhancements to the NFs for triggering and handling the delivery mode switching of an MBS session associated with the PDU session. Taking the procedures for non-roaming and roaming with local breakout scenarios as an example (see TS 23.502 [8] clause 4.3.3.2), the enhancements are as follows:


[bookmark: _MON_1641155577]
Figure 6.31.2.1-1: UE or network requested PDU Session Modification for delivery mode switching
1a.	The UE sends an NAS message containing the PDU Session Modification Request with indication/information of a new delivery mode to request delivery mode switching of an MBS session, e.g. due to change of user preferences on delivery mode for the services/applications.
1b.	The PCF performs a PCF initiated SM Policy Association Modification procedure to notify the SMF about the modified delivery mode for an MBS session associated with the PDU session, i.e. invoking an Npcf_SMPolicyControl_UpdateNotify service request with the PDU Session ID, MBS session ID and an updated PCC rule for the MBS session which includes the indication and/or information for the new delivery mode (e.g. multicast/broadcast or unicast QoS parameters if not already provisioned). This may be triggered e.g. by a policy decision or upon AF requests.
1c.	The UDM updates the MBS related subscription data to the SMF, which may trigger the delivery mode switching of the MBS session, e.g. change of delivery mode for the subscribed service associated with the MBS session.
1d.	The SMF may decide to modify the delivery mode of an MBS session associated with the PDU session, e.g. due to changes of network status or performance.
1e.	The NG-RAN indicates to the SMF when the AN resources onto which a QoS Flow is mapped are switched from multicast/broadcast to unicast (or vice versa). The NG-RAN sends the MBS session ID and the indication/information of the new delivery mode in the N2 SM information to the SMF via the AMF.
1f.	The AMF may trigger a PDU session modification to the SMF with the MBS session ID and indication/information of the new delivery mode, e.g. if the AMF detects that the UE moves in or out of MBS service area.
2.	The SMF may perform an SM Policy Association Modification procedure with by invoking the Npcf_SMPolicyControl_Update Request towards the PCF to report subscribed events and/or get the (updated) MBS related PCC Rules.
2a/2b. The SMF sends an N4 session modification request to the UPF for the MBS session with indication/information for the new delivery mode (e.g. shared tunnel information when the new delivery mode is multicast/broadcast, N4 rules for the new delivery mode; if not already provisioned). The UPF enforces the updated N4 rules for packet detection, QoS enforcement and reporting and switches to the tunnel for the new delivery mode.
3a/3b. The SMF sends the PDU Session ID, MBS session ID and the indication/ information for the new delivery mode (e.g. shared tunnel information when the new delivery mode is multicast/broadcast, multicast/broadcast or unicast QoS profiles; if not already provisioned) in the N2 SM information to the NG-RAN via the AMF through Nsmf_PDUSession_UpdateSMContext Response or Namf_Communication_N1N2MessageTransfer request.
3c.	The SMF may provide the SMF derived CN assisted RAN parameters tuning, which includes MBS assistance information to RAN, to the AMF by invoking the Nsmf_PDUSession_SMContextStatusNotify towards the AMF.
4.	The AMF sends an N2 message to the NG-RAN, which includes the N2 SM information provided by the SMF and optionally an NAS message containing PDU Session Modification Command to the UE.
5.	Based on the indication/information of new delivery mode, the NG-RAN may perform the AN resource modification for the MBS session with the appropriate QoS profiles (i.e. multicast/broadcast QoS profiles for multicast/broadcast mode, or unicast QoS profiles for unicast mode) and switches to the tunnel of the new delivery mode for data transfer.
6.	The NG-RAN acknowledges N2 PDU Session Request by sending a N2 PDU Session Ack Message to the AMF.
7.	The AMF forwards the N2 SM information and the UE location Information to the SMF via Nsmf_PDUSession_UpdateSMContext service operation.
8.	The SMF may update N4 session of the UPF by sending N4 Session Modification Request message to the UPF.
9.	The UE acknowledges the PDU Session Modification Command by sending a NAS message containing PDU Session Modification Command Ack.
10.	The NG-RAN forwards the NAS message to the AMF.
11	The AMF forwards the N1 SM container and the UE location Information to the SMF via Nsmf_PDUSession_UpdateSMContext service operation.
12.	The SMF may update N4 session of the UPF by sending N4 Session Modification Request message to the UPF.
13.	If the SMF interacted with the PCF in step 1b or 2, the SMF notifies the PCF whether the PCC decision could be enforced or not by performing an SMF initiated SM Policy Association Modification procedure.
Editor's note:	It is FFS which and how the SMF initiates delivery mode switching if multiple SMFs are involved in the MBS session and the PDU session associated with the MBS session.
[bookmark: _Toc43297613][bookmark: _Toc43733310][bookmark: _Toc43733550]6.31.2.2	Delivery method switching with different SMFs for PDU session and MBS session
6.31.2.2.1	Delivery method switching from unicast to multicast
For UE triggered delivery method switching from unicast to multicast, see the procedure in Figure 6.3.2.1-1 step 3-21.
For other NFs triggered delivery method switching from unicast to multicast, step 1b-1f of Figure 6.31.2.1-1 are performed with the new delivery method being multicast, followed by step 6-21 of Figure 6.3.2.1-1.
6.31.2.2.2	Delivery method switching from multicast to unicast
For delivery method switching from multicast to unicast, step 1a-1f of Figure 6.31.2.1-1 are performed with the new delivery method being unicast, followed by step 22-34 of Figure 6.3.2.1-1.
6.31.3	Impacts on services, entities and interfaces
Editor's note:	This clause describes impacts to services, entities and interfaces.
SMF:
-	The SMF initiates the PDU session modification procedure to modify the delivery mode of an MBS session, based on local policy or triggers from the PCF/UDM/AMF/UE.
PCF:
-	The PCF triggers the delivery mode switching of an MBS session via the PCF initiated SM Policy Association Modification procedure, based on a policy decision or upon AF requests.
UDM:
-	The UDM updates the MBS related subscription data to the SMF, which may trigger the delivery mode switching of an MBS session.
AMF:
-	The AMF may trigger a PDU session modification to the SMF for the delivery mode switching of the MBS session, e.g. when the AMF detects that the UE moves in or out of the MBS service area.
UE:
-	The UE may request a PDU session modification to the SMF for the delivery mode switching of an MBS session, e.g. due to change of user preferences on delivery mode for the services/applications.
NG-RAN:
-	The NG-RAN indicates to the SMF when the AN resources onto which a QoS Flow of an MBS session is mapped are switched from multicast/broadcast to unicast (or vice versa). Upon reception of an N2 message for delivery mode switching of an MBS session, the NG-RAN may perform the AN resource modification for the MBS session with the appropriate QoS profiles and switches to the tunnel of the new delivery mode for data transfer.
UPF:
-	The UPF, upon reception of an N4 session modification request from the SMF for delivery mode switching of an MBS session, enforces the updated N4 rules for packet detection, QoS enforcement and reporting and switches to the tunnel for the new delivery mode.

***** End of Changes *****
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