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1. Discussion
This paper updates the solution #21 mainly to resolve the following two editor’s notes and supplement the procedure for support of the attribute of Group-MBR for a VN group when a UE or network initiates a 5G LAN PDU session modification request.
Editor's note:	It is FFS whether PCF needs to make other decisions.
b)	PCF changes Session-AMBR value or MFBR value in PCC rules belonging to GBR service data flows and interacts with the SMF accordingly. 
c) PCF rejects the establishment of the SM Policy Association and responds to SMF with a proper cause code.
d) PCF rejects new GBR service data flows with high GBR requirements. 
e) Other decisions depending on the operator’s policies.
Editor's note:	This clause lists impacts to existing entities and interfaces.
The solution has some impact on the following existing entities. 
AF:
-	Provides 5G VN group-MBR to NEF as a parameter of 5G VN group data information.
NEF:
-	Provides 5G VN group-MBR to UDM as a parameter of 5G VN group data information.
UDR: 
· Storage of the 5G VN group subscription data including 5G VN group-MBR information.
UDM: 
· Manages the 5G VN group data including 5G VN group-MBR information via interacting with UDR based on the NEF request.
GSMF: 
· A new NF is introduced to store the status of the activated 5G VN group members and their maximum bit rate.
· Be able to subscribe to 5G VN Group data from UDM.
· Be able to update and store the group information and send the indication to SMF in case the Group-MBR is overflown.
SMF: 
· Send a group information update request after completing the process of a 5G LAN PDU session establishment/modification/release.
· Be able to reject the 5G LAN PDU session with a suitable cause code or operate according to the operator’s policy when receiving the indication from PCF to indicate the Group-MBR is overflown.
PCF: 
· Be able to query GSMF to retrieve the group information.
· Be able to make policy decisions based on the group information received from GSMF (e.g. an indication to the SMF indicating the Group-MBR is overflown).

2. Proposal
[bookmark: _Toc510607499][bookmark: _Toc518306733]This paper proposes to update Sol# 21 in TR 23.700-74.

* First change * 
[bookmark: _Toc104786707][bookmark: _Toc43819957][bookmark: _Toc43882472][bookmark: _Toc43882646][bookmark: _Toc43882633][bookmark: _Toc43882459]6.21	Solution #21: Support for attribute of Maximum Bit Rate for a 5G VN group
[bookmark: _Toc104786708]6.21.1	Introduction
This solution aims to address the KI#1: Enhance group attribute management
[bookmark: _Toc104786709]6.21.2	Functional Description
[bookmark: _Toc66631154][bookmark: _Toc57233504][bookmark: _Toc54952056][bookmark: _Toc54940341][bookmark: _Toc50558986][bookmark: _Toc43475382][bookmark: _Toc43392586][bookmark: _Toc31114311][bookmark: _Toc104786710]6.21.2.1	Attribute of Maximum Bit Rate for a 5G VN group
This solution proposes a method for management and control of maximum bit rate for a 5G VN group, with following principles:
-	A Group Session Management Function (GSMF) is introduced in 5GC control plane. GSMF is responsible for storing the status of the activated 5G VN group members and their maximum bit rate.
Editor's note: It is FFS whether the GSMF functionality is better handled as part of an existing NF.
-	The 5G VN group data is extended to include Group-MBR. Group-MBR limits the total bit rate that can be expected to be provided across all sessions of a 5G VN group.
-	The existing UDM parameter provisioning service for 5G VN group data provisioning is re-used, with the difference that the 5G VN group data may contain a Group-MBR as a new input parameter. The Group-MBR is also stored as part of the 5G VN group data in UDR. GSMF can obtain Group-MBR from UDM.
-	The existing NEF parameter provisioning service for 5G VN group data provisioning is re-used, with the difference that the 5G VN group data may contain a Group-MBR as a new input parameter.
-	When a SMF completes the process of a 5G LAN PDU session establishment.
-	SMF sends a group update request to GSMF. The request message includes UE ID, 5G VN group ID, Session-AMBR for Non-GBR QoS flow and MFBR for GBR QoS flow, etc.
-	GSMF updates and stores the sum of the Session-AMBR and MFBR for GBR QoS Flows of all PDU Sessions in the VN Group.
-	The SM Policy Association establishment/modification message sent by SMF to PCF shall include the 5G VN group ID.
-	When a PCF receives SM Policy Association establishment/modification message from SMF:
-	PCF query GSMF to retrieve the group information.
-	The group information provided by GSMF includes:
-	The sum of the Session-AMBR and MFBR for GBR QoS Flows of all PDU Sessions in the VN Group.
-	Group-MBR.
-	Based on the group information provided by GSMF, PCF makes corresponding decisions.
-	When a 5G LAN PDU session is modified/released:
-	SMF sends a group update request message to GSMF.
-	GSMF updates the sum of the Session-AMBR and MFBR for GBR QoS Flows of all PDU Sessions in the VN Group.
Figure 6.21.2.1-1 depicts the architecture to support the management of Maximum Bit Rate for a 5G VN group:
[image: ]
Figure 6.21.2.1-1: Architecture to support the management of Maximum Bit Rate for a 5G VN group
Editor's note: It is FFS whether the GSMF functionality is better handled as part of an existing NF.
[bookmark: _Toc104786711]6.21.3	Procedures
[bookmark: _Toc104786712]6.21.3.1	Procedure for support of the attribute of Group-MBR for a VN group when a UE initiates a 5G LAN PDU session establishment request
Figure 6.21.3.1-1 outlines the procedure for support the attribute of Group-MBR for a VN group when a UE initiates a 5G LAN PDU session establishment request.


Figure 6.21.3.1-1: Procedures for support of the attribute of maximum number of users for a VN group when a UE initiates a 5G LAN PDU session establishment request
1. Based on local configuration or signal trigger, GSMF subscribe to 5G VN Group data from UDM.
2. UE sends PDU Session Request to the SMF.
3. SMF sends SM Policy Association Establishment Request. The message shall include the 5G VN group ID.
4. PCF performs GSMF selection through local configuration or NRF.
Editor's note: It is FFS what parameters GSMF carries when registering to NRF. This may be further analysed when the functionality of the GSMF is clearer.
5. PCF query GSMF to retrieve the group information.
6. GSMF provides group information. The Group information includes Group-MBR and the sum of the Session-AMBR and MFBR for GBR QoS Flows of all PDU Sessions in the VN Group.
7. PCF makes policy decisions based on message received from GSMF.
Editor's note: This solution supports policy control when members in VN group belong to different PCF.
If the sum of bit rate allocated for the PDU sessions currently active UEs of a 5G VN group reached Group-MBR , PCF can make the following decisions:
a)	PCF provides an indication to the SMF indicating the Group-MBR is overflown.
b)	PCF changes Session-AMBR value or MFBR value in PCC rules belonging to GBR service data flows and interacts with the SMF accordingly. 
c) PCF rejects the establishment of the SM Policy Association and responds to SMF with a proper cause code.
d) PCF rejects new GBR service data flows with high GBR requirements.
e) Other decisions depending on the operator’s policies.
Editor's note:	It is FFS whether PCF needs to make other decisions.
8. PCF sends SM Policy Association Establishment Response (clause 4.16.4 of TS 23502).
9. SMF sends PDU session Setup Response to UE.
	If the PCF provides an indication to SMF indicating the Group-MBR is overflown, SMF shall reject the PDU Session with a suitable cause code or action according to the operator’s policy.
10. If the new PDU session is accepted, SMF sends group information update request to GSMF. The request message includes UE ID, 5G VN group identifier, Session-AMBR for Non-GBR QoS flow and MFBR for GBR QoS flow.
11. GSMF updates and stores the group information.
12. GSMF sends Response to SMF with successful update indication.

[bookmark: _Toc104786713]6.21.3.2	Procedure for support of the attribute of Group-MBR for a VN group when a UE or network initiates a 5G LAN PDU session release request
Figure 6.21.3.2-1 outlines the procedure for support of the attribute of Group-MBR for a VN group when a UE or network initiates a 5G LAN PDU session release request.


Figure 6.21.3.2-1: Procedures for support of the attribute of Group-MBR for a VN group when a UE or network initiates a 5G LAN PDU session release request
1.	Step 1 follows the UE or network initiated PDU session release procedure already defined in TS 23.502 [3].
2.	SMF completes the 5G LAN PDU session release produce, then it sends a group information update request message to GSMF, which contains VN Group ID, UE ID, etc.
3.	GSMF updates the sum of the Session-AMBR and MFBR for GBR QoS Flows of all PDU Sessions in the VN Group.
4.	GSMF sends a Response to the SMF with successful update indication.

6.21.3.3	Procedure for support of the attribute of Group-MBR for a VN group when a UE or network initiates a 5G LAN PDU session modification request
Figure 6.21.3.3-1 outlines the procedure for support of the attribute of Group-MBR for a VN group when a UE or network initiates a 5G LAN PDU session modification request.


Figure 6.21.3.3-1: Procedures for support of the attribute of Group-MBR for a VN group when a UE or network initiates a 5G LAN PDU session modification request
1.  UE or network initiated PDU session modification procedure as defined in clause 4.3.3 of TS 23.502 [3].
2.	SMF completes the 5G LAN PDU session modification process, and then sends a group information update request message to GSMF, which contains VN Group ID, UE ID, Session-AMBR for Non-GBR QoS flow and MFBR for GBR QoS flow, etc.
3.	GSMF updates the sum of the Session-AMBR and MFBR for GBR QoS Flows of all PDU Sessions in the VN Group.
4.	GSMF sends a Response to the SMF with successful update indication.

[bookmark: _Toc104786714]6.21.4	Impacts on existing entities and interfaces
Editor's note:	This clause lists impacts to existing entities and interfaces.
AF:
-	Provides 5G VN group-MBR to NEF as a parameter of 5G VN group data information.
NEF:
-	Provides 5G VN group-MBR to UDM as a parameter of 5G VN group data information.
UDR: 
· Storage of the 5G VN group subscription data including 5G VN group-MBR information.
UDM: 
· Manages the 5G VN group data including 5G VN group-MBR information via interacting with UDR based on the NEF request.
GSMF: 
· A new NF is introduced to store the status of the activated 5G VN group members and their maximum bit rate.
· Be able to subscribe to 5G VN Group data from UDM.
· Be able to update and store the group information and send the indication to SMF in case the Group-MBR is overflown.
SMF: 
· Send a group information update request after completing the process of a 5G LAN PDU session establishment/modification/release.
· Be able to reject the 5G LAN PDU session with a suitable cause code or operate according to the operator’s policy when receiving the indication from PCF to indicate the Group-MBR is overflown.
PCF: 
· Be able to query GSMF to retrieve the group information.
· Be able to make policy decisions based on the group information received from GSMF (e.g. an indication to the SMF indicating the Group-MBR is overflown).

* End of changes * 
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