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1.
Proposal
It is proposed to capture the following changes into TS 23.700-60.
In solution 4, there are two editor’s notes need to be solved. 
For the first one is the multiple BSFs deployment: 

Editor's note:
It is FFS how to support the multiple BSFs deployment case.

This solution focuses on the AF and PCF selects the same BSF scenarios. 

If there are several BSFs are deployed, the following mechanisms are used for AF and PCF to select the same BSF for the multi-modal QoS flow. 
When AF discovers the BSF in NRF using two UE IP address (UE IP address 1 and UE IP address 2), the NRF may response with the potential BSF list towards AF. The AF can determine to use the same BSF for the multi-modal QoS flow. 
After that, the AF can provide the BSF IP address towards the PCF 1 and PCF 2, that to guarantee the both PCFs to use the same BSF as AF determines. 
Proposal 1: The AF triggers the BSF discovery twice with the UE 1 IP address and UE 2 IP address. Based on the NRF response in which contains the available lists of BSFs, the AF decides the available BSF that can serve both of the UE 1 and UE 2. The AF provides the BSF IP address to the PCF 1 and PCF 2 respectively to guarantee the both of the PCFs to use the same BSF as AF determines.
For the second editor’s note:
Editor's note:
It is FFS how BSF aware that UE doesn't continue the multi-modal data flow any more.

When the UE doesn’t continue the multi-modal data flow, the AF should revoke the AF session with requested QoS to 5GC. And after that, the policy related to this AF session is also removed from the PCF. When the policy is removed, the PCF performs the updating of multi-modal information in BSF, and the BSF removes the multi-modal session information in the group. 
Proposal 2: If the UE doesn’t continue the multi-modal data flow, the AF should revoke the AF session with request QoS to 5GC. And the BSF removes the Multi-modal profile related to this UE in the group.
For the last editor’s note:

Editor's note:
The details if multiple PCF instance selected from one PCF set for the PDU session related to XRM services of the group UEs is FFS.
Due to in this solution, it just focuses on the multiple PCF situation and not limits the 5GC to select the same PCF for the multi-modal QoS flow. So, this ENs can be removed. 

Proposal 3: This solution focuses on the multiple PCF instance scenarios, and doesn’t enforce to select the same PCF for multiple UE in multi-modal business. 
* * * * First change * * * *

6.4
Solution #4: QoS policy coordination for multiple UEs' QoS flows

6.4.1
Key Issue mapping

This solution solves the Key Issues 2 of QoS policy coordination for multiple UEs' QoS flows.

6.4.2
Description
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Figure 6.4.1-1: Definition of multi-modal session/traffic/flow and Multi-modal data flow group

In the scenarios of multi-modal communication service to multiple UEs, different UEs are served by the different PCFs individually. Each PCFs generate the QoS policy to each multi-modal data flow for different UEs. How to guarantee each of the multi-modal data flow has the same QoS policy is FFS.

This solution addresses scenarios that how multiple PCF support to coordinate the QoS policy of multiple UEs' flows (e.g. haptic, audio and video) of a multi-modal communication session. And this solution focuses on the situation of AF and PCF uses the same BSF for multi-modal QoS flow.
The following definition will be used in the procedures:

-
Multi-modal data flows group: it contains the multi-modal data flows of an application targeting to different UEs.
The solution is based on the existing AFsessionWithQoS with the following enhancement:

-
The AF provides the QoS establishment request of multi-modal data flow towards multiple UEs in one AF request.

-
The PCF updates the multi-modal data flow information to BSF.

-
The BSF stores and updates the information of multi-modal data flows group, including corresponding PCF IP address, UE IP address, etc.

-
The PCF discovers the other PCFs in BSF that responsible for generation the QoS policy for multi-modal data flow which belongs to the same multi-modal data flows group.

-
Different PCFs which responsible for generation the QoS policy for multi-modal data flow in the same group subscribes the QoS policy each other, to coordinate the QoS policy.


* * * * End of change * * * *

* * * * Second change * * * *

6.4.3
Procedures
6.4.3.1
Procedures of AF session With QoS establishment for multi-modal QoS flow
Detail procedures are provided in the below Figure 6.4.3.1-1.
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Figure 6.4.3.1-1: Procedures of Policy Coordination between different PCFs

1.
AF decides to establish multi-modal data traffic to different UEs.

2.
AF sends a Nnef_AFsessionWithQoS_Create/Update request message to NEF for establishing or update the reserved resources, to provide a specific QoS for the multi-modal data flow.


AF provides a group of QoS reference or flow descriptions of each multi-modal data flows to different UEs, which of these multi-modal data flows belongs to the same group.


AF provides the following information below:
-
a group of (Flow description(s), QoS reference, UE address).

-
Multi-modal service provider ID: The identifier of the multi-modal service Provider.

-
Multi-modal data flows group ID: it contains the multi-modal data flows of an application to targeting to different UEs.

3.
The NEF authorizes the AF request, if the authorization is not granted, all steps (except step 10) are skipped and the NEF replies to the AF with a Result value indicating that the authorization failed.

4.
According to the multiple UEs IP address are contained in AF request for multi-modal data flow, the NEF triggers the Nbsf_Management discovery procedure towards BSF, to discovers the PCF and PCF set selected for the UE. The step 4 and step 5 can be triggered for multiple times according to the number of UE IP address in AF request in step 2.

NOTE 1:
The NEF triggers the BSF discovery twice with the UE 1 IP address and UE 2 IP address respectively. Based on the NRF response in which contains the available lists of BSFs, the NEF decides the available BSF that can serve both of the UE 1 and UE 2. After that, the NEF can provide the BSF IP address towards the PCF 1 and PCF 2 in step 6 or step 8, that help the both PCFs to determine to use the same BSF as AF.

5.
The BSF provide the PCF address(es), PCF instance ID which related to each UE respectively to NEF. For the multi-modal scenarios to multiple UEs, the discovered PCF IP address or instance ID for each UEs may not be the same.

6.
According to the PCF IP address and instance ID received from BSF of each UEs, the NEF triggers Npcf_PolicyAuthorization_Create to PCF authorize the AF request and to create QoS policy as requested by the authorized AF.


According to the different UEs to be established for the multi-modal data flows in the same group, the NEF triggers multiple policy authorization towards different PCFs for multiple times of the same AF request.

7.
The PCF responses with Success or Failure of the authorization.
8.
The same as step 6, while the NEF triggers the Policy Authorization procedure to a different PCF compared to step 6 for another UEs in AF request.

9.
The same as step 7.

10.
The NEF sends a Nnef_AFsessionWithQoS_Create response message (Transaction Reference ID, Result) to the AF. Result indicates whether the request is granted or not.

11.
The PCFs which is responsible for generation QoS policy for different UEs individually generate the QoS policy to each multi-modal data flows. But for now, these PCFs don't get each IP address, and the PCC rules are not coordinated with each other.

12.
The PCF 1 triggers a Nbsf_Management_Update request to BSF to update the multi-modal information. In the Nbsf_Management_Update request, the PCF 1 updates the multi-modal information that the PCF 1 responsible for, including:

-
Multi-modal data flows group ID: which identifies the unique multi-modal data flows group.

-
Multiple modal service provider: The identifier of the multi-modal service Provider.
NOTE 2:
Before PCF performs step 12, the PCF can receive the BSF IP address from NEF. The PCF still performs the BSF discovery from NRF, and receives the list of potential BSFs. If the BSF indicated by NEF exists in the list of potential BSFs received from NRF, the PCF selects this BSF. 

13.
The BSF sends response to PCF 1 to successfully receive the multi-modal information.

14.
The same as step 12, but for another PCF 2. And the PCF 2 is responsible for the different multi-modal data flow, but this flow also belongs to the same multi-modal data flows group.

15.
The same as step 13.

16.
According the uploaded information from different PCF (PCF 1 or PCF 2) of the multi-modal information, the BSF can establish a multi-modal profile for each multi-modal data flows group. In the multi-modal profile, all of the multi-modal data flows which belongs to the same multi-modal data flows group related information can be discovered.

Table 6.4.3-1: Multi-modal profile of a multi-modal data flows group

	Multiple modal profile

	Multi-modal data flows group ID = XXX

Multi-modal service provider ID = ABC

	UE 1 related:

-
PCF IP address; PCF ID

-
UE IP address; UE ID
	UE 2 related:

-
PCF IP address; PCF ID

-
UE IP address; UE ID


17.
The PCF 1 can discover other related PCF 2 which belongs to the same multi-modal data flows group in BSF, according to the multi-modal profile of a multi-modal data flows group. Both PCF1 and PCF2 are is responsible for the QoS policy generation of multi-modal data flow.


The PCF 1 triggers Nbsf_Management_Discovery request (Multi-modal data flows group ID and Multi-modal service provider) towards BSF to discover the PCF 2.

18.
In the Nbsf_Management_Discovery response, the BSF provides the other related multi-modal information to PCF 1, including PCF 2 IP address, PCF 2 instance ID, UE 2 IP address and UE ID. The PCF 2 IP address provided in response, is related to the other multi-modal data flows in the same multi-modal data flows group.


The PCF 2 can also triggers the step 17 to step 18.

19.
The PCF 1 has already discovered the other PCFs (e.g.: PCF 2) that responsible for the QoS generation of multi-modal data flows which belongs to the same group.


In this step, the PCF 1 subscribe to other PCFs by Npcf_PolicyAuthorization_Subscribe(QoS policy for multi-modal data flow, UE IP 2 address, Multi-modal data flows group ID and Multi-modal service provider) to explicitly subscribe the notification of events (QoS policy for multi-modal data flow), to coordinate the PCC rules for the same multi-modal business.


The PCF 2 can also triggers the step 19 towards PCF 1.

20.
The PCF 2 replies the authorization response. When the subscription is accepted: Subscription Correlation ID.

21.
The PCF 2 notifies PCF 1 of the subscribed QoS policy for multi-modal data flow in the same group. PCF 2 sends Npcf_PolicyAuthorization_Notify(updated QoS policy for multi-modal data flow in the same group) to PCF 1.

NOTE 1:
The existing defined QoS policy for data flow in 3GPP can be reused.

22.
According to the subscription between PCFs, the QoS policy of each multi-modal data flows can be coordinated. The PCF 1 and PCF 2 can both adjust the QoS policy for each UEs and each multi-modal data flows which belongs to the same multi-modal business group.
NOTE 2:
The coordinated QoS policy parameters can be referred to clause 6.3.1 of TS 23.503 [4]. The PCF can also indicate the details of QoS policy parameters, for example, the MDBV or MBR to other PCF for coordination.

23.
The PCF 1 subscribes the multi-modal profiles stored in BSF by Nbsf_Management_Subscribe (Multi-modal data flows group ID and Multi-modal service provider).


For the situation that when UE 2 move out of the area and doesn't continue the multi-modal data flow any more, the BSF should update the multi-modal profiles and remove the UE 2 related information. The PCF 1 can subscribe the status of multi-modal profile in BSF.

24.
The BSF sends Nbsf_Management_Subscribe response to PCF 1. When the subscription is accepted: Subscription Correlation ID.

25.
When the multi-modal profile of a multi-modal data flow group is modified/updated, the BSF sends the Nbsf_Management_Notify (new UE IP address, new UE ID, new PCF address(es), new PCF instance ID, Multi-modal data flows group ID and Multi-modal service provider) to PCF 1.

-
When the related UE 2 in multi-modal data flow group move out of the location and doesn't continue the multi-modal data flow any more, the BSF should remove the UE 2 related information in multi-modal profile.

-
When another related UE 3 join in the multi-modal data flow group to establish multi-modal data flow, the BSF should add the related information in multi-modal profile, such as new UE IP address, new UE ID, new PCF address(es), new PCF instance ID.


26.
The same procedure of step 4 to step 5 as defined in Figure 4.16.5.2-1 of TS 23.502 [3] or step 5 as defined in Figure 4.16.5.1-1 of TS 23.502 [3]. The PCF 1 initiates the SM Policy Association Modification or Establishment.

27.
The same procedure of step 4 to step 5 as defined in Figure 4.16.5.2-1 of TS 23.502 [3] or step 5 as defined in Figure 4.16.5.1-1 of TS 23.502 [3]. The PCF 2 initiates the SM Policy Association Modification or Establishment.

* * * * End of change * * * *

* * * * Third of change * * * *

6.4.3.2
Procedures of AF session With QoS revoke for multi-modal QoS flow
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Figure 6.4.3.2-1: Procedures of AF session With QoS establishment for multi-modal QoS flow
1.
AF decides to stop the multi-modal data traffic to a UE. In this solution, use UE 1 as example. The AF decides the UE 1 doesn’t belong to the Multi-modal data flows group ID any more. 
2.
AF sends a Nnef_AFsessionWithQoS_Revoke request message to NEF for remove the reserved resources, to provide a specific QoS for the multi-modal data flow.

3.
The NEF authorizes the AF request, if the authorization is not granted, all steps are skipped and the NEF replies to the AF with a Result value indicating that the authorization failed. Due to the related PCF has already been discovered in the establishment step, so the AF triggers the PCF discovery.
4.
The NEF triggers the Npcf_PolicyAuthorization_Delete to PCF 1 to delete the QoS policy for the multi-modal business. 
5.
The PCF 1 responses with Success or Failure of the delete request. 

6.
The NEF sends a Nnef_AFsessionWithQoS_Delete response message (Transaction Reference ID, Result) to the AF. Result indicates whether the delete request is granted or not.

7.
The PCF 1 removes the PCC rules related to this UE 1 and multi-modal business according to UE 1 IP address, Multi-modal service provider ID and Multi-modal data flows group ID. 
8.
The PCF 1 requests the BSF to remove the binding information for a PDU Session or for a UE, if all the related AF sessions of the Multi-modal service released. Also, the multi-modal information in BSF should be removed. 
9.
The BSF responses to PCF 1 with the result indication. 

10.
According to the PCF 1’s request, the BSF can remove the multi-modal profile for the UE 1’s in multi-modal data flows group. After the information removing, the other multi-modal data flows which belongs to the UE 2 doesn’t be impacted. 

Table 6.4.3.2-1: Multi-modal profile of a multi-modal data flows group after removing
	Multiple modal profile

	Multi-modal data flows group ID = XXX

Multi-modal service provider ID = ABC

	
	UE 2 related:

- PCF IP address; PCF ID

- UE IP address; UE ID


11.
The PCF 1 unsubscribes to other PCFs by Npcf_PolicyAuthorization_Unsubscribe to stop the PCC rules coordination for the same Multi-modal service, if no any UEs of the Multi-modal service have multi-modal data flows coordinated by PCF1. 

12.
The PCF 2 response with the PCF 1 for the unsubscribe request. 

6.4.4
Impacts on services, entities and interfaces
BSF:

-
Acquire the multi-modal information from each PCF, and generation a multi-modal profile for each multi-modal data flows group.

-
Maintenance the multi-modal profile and notify the changes of profile to PCF.

PCF:

-
Update the multi-modal information to BSF.

-
Subscribes the status of QoS policy in other PCFs for the same multi-modal service.

-
Subscribes the status of multi-modal profile in BSF, and receive other PCF IP address or UE IP address which other multi-modal data flows related to.
-
Determine the BSF according to the discovery from NRF and indicated by NEF.

AF:

-
Request for two or more AF sessions towards two or more UEs in one AF request.
NEF:

-
Determine to use the same BSF according to the potential BSF IP address response by NRF. And provide the BSF IP address to PCFs that serve the UEs for multi-modal QoS flow
* * * * End of change * * * *
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