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1.	Discussion
This document proposes a solution for policy coordination for multiple UEs’ flows with involving multiple PCFs. There is some pre-condition that since in SA1 requirement the service area for multi-modal communication service is less than 100km2. So it is suggested for this release, there are multiple PCF instances to support the multiple UEs, but there is only one UDR.
Table 7.11-1: Multi-modal communication service performance requirements
	Use Cases
	Characteristic parameter (KPI)
	Influence quantity
	Remarks

	
	Max allowed end-to-end latency
	Service bit rate: user-experienced data rate
	Reliability
	Message size (byte)
	UE Speed
	Service Area
	

	Immersive multi-modal VR (UL: device  application sever)
	5 ms
(note 2)
	16 kbit/s -2 Mbit/s
(without haptic compression encoding);

0.8 - 200 kbit/s 
(with haptic compression encoding)
	99.9% (without haptic compression encoding)

99.999% (with haptic compression encoding)

[40]
	1 DoF: 2-8 
3 DoFs: 6-24 
6 DoFs: 12-48 
More DoFs can be supported by the haptic device
	Stationary or Pedestrian
	typically 
< 100 km2
(note 5)
	Haptic feedback

	
	5 ms
	< 1Mbit/s
	99.99%
[40]
	1500
	Stationary or Pedestrian
	typically 
< 100 km2
(note 5)
	Sensing information e.g. position and view information generated by the VR glasses

	Immersive multi-modal VR (DL: application sever  device)
	10 ms
(note1)
	1-100 Mbit/s
	99.9%
[40]
	1500
	Stationary or Pedestrian
	typically 
< 100 km2
(note 5)
	Video

	
	10 ms
	5-512 kbit/s
	99.9%
[40]
	50
	Stationary or Pedestrian
	typically 
< 100 km2
(note 5)
	Audio

	
	5 ms
(note 2)
	16 kbit/s -2 Mbit/s
(without haptic compression encoding);

0.8 - 200 kbit/s 
(with haptic compression encoding)
	99.9% (without haptic compression encoding)

99.999% (with haptic compression encoding)

[40]
	1 DoF: 2-8 
3 DoFs: 6-24 
6 DoFs: 12-48
	Stationary or Pedestrian
	typically 
< 100 km2
(note 5)
	Haptic feedback


	Remote control robot
	1-20ms
	16 kbit/s -2 Mbit/s
(without haptic compression encoding);

0.8 - 200 kbit/s 
(with haptic compression encoding)
	99.999%
[40]
	2-8 (1 DoF)
	high-dynamic (≤ 50 km/h)
	≤ 1 km2
	Haptic feedback

	
	20-100ms
	16 kbit/s -2 Mbit/s
(without haptic compression encoding);

0.8 - 200 kbit/s 
(with haptic compression encoding)
	99.999%
[40]
	2-8 (1 DoF)
	Stationary or Pedestrian
	≤ 1 km2
	Haptic feedback

	
	5 ms
	1-100 Mbit/s
	99.999%
[40]
	1500
	Stationary or Pedestrian
	≤ 1 km2
	Video

	
	5 ms
	5-512 kbit/s
	99.9%
[40]
	50-100
	Stationary or Pedestrian
	≤ 1 km2
	Audio

	
	5 ms
	< 1Mbit/s
	99.999%
[40]
	-
	Stationary or Pedestrian
	≤ 1 km2
	Sensor information



2.	Text proposal
It is proposed to agree the following changes vs. TS 23.700-60:
[bookmark: _Hlk67396857]>>>>BEGINNING OF CHANGES<<<<
[bookmark: _Toc93394849]6	Solutions
[bookmark: _Toc22192650][bookmark: _Toc23402388][bookmark: _Toc23402418][bookmark: _Toc26386423][bookmark: _Toc26431229][bookmark: _Toc30694627][bookmark: _Toc43906649][bookmark: _Toc43906765][bookmark: _Toc44311891][bookmark: _Toc50536533][bookmark: _Toc54930305][bookmark: _Toc54968110][bookmark: _Toc57236432][bookmark: _Toc57236595][bookmark: _Toc57530236][bookmark: _Toc57532437][bookmark: _Toc97526924][bookmark: _Toc101526076][bookmark: _Toc16839382]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
	Solutions
	
	Key Issues

	
	1
	2
	3
	4
	5
	6
	7
	8
	9

	X:  Policy coordination among multiple UE in multiple PCFs
	
	X
	
	
	
	
	
	
	


>>>>Second of CHANGES (all text is new)<<<<

[bookmark: _Ref93394262][bookmark: _Toc93394851]6.X	Solution X : Policy coordination for multiple UEs in multiple PCFs
6.x.1	Key Issue mapping
This solution addresses KI#2: Support the Application Synchronization and QoS Policy Coordination for Multi-modal Traffic among Multiple UEs.
[bookmark: _Toc101526084]6.x.2	Description
AF can provide coordinated policy requirement to 5GS for multiple UEs within a single PLMN. 
AF interacts with one NEF through Nnef_ServiceParameter_Create service operation with providing group policy information to UDR. The group policy information include Group policy ID, the UE(s) GPSIs, External Group Identifiers (optionally), flow description(s), QoS Reference, QoS parameters, Alternative Service Requirements (as described in clause 6.1.3.22 of TS 23.503 [x]), latency different threshold and corresponding UEs. It is not necessary for the flows to be established prior to the AF invoking Nnef_ServiceParameter_Create, thus the Flow Description(s) do not include the IP Address of the UE(s).
During PDU session establishment or modification, PCF(s) get these group policy parameters and derive corresponding PCC rules for each multi-modal traffic flow.
When AF decides to change one policy for a specific traffic flow of UE1, e.g. when AF only would like to turn down one UE's flow bit rate(the trigger maybe the UE moves out of a specific coverage area) and the AF may request for a specific UE flow, the existing AF session with required QoS update procedure in clause 4.15.6.6a of TS 23.502 [y] can be used. 
Some enhancement is that the PCF for UE1 flow can update the PCC rule based on AF requirement, and then store the policy data within UDR with updating the group policy information. The other PCFs for multi-modal UEs, which have subscribed the group policy data update, can be notified with the updated group policy data. 
Then the other PCFs based on the updated group policy data, may update their PCC rules to satisfy the coordination policy handling requirement.
-	One coordination policy handling requirement is: if one multi-modal traffic flow’s priority level is changed from 40 to 20, the related multi-modal traffic flows’ priority level should also be changed to 20.
-	Another coordination policy handling requirement is: if one multi-modal traffic flow’s PDB is changed from 30ms to 20ms, the related multi-modal traffic flows’ PDB should also be changed to 20ms.
[bookmark: _Toc101526080]6.X.3	Procedures
6.x.3.1	Procedures for group policy data configuration
The following figure shows the procedure of group policy data configuration from AF to 5GS.


Figure 6.x.3.1-1 Group policy data configuration
1. AF invokes an Nnef_ServiceParameter_Create service operation with providing multi-modal group policy which includes QoS information for each UEs (flow description, QoS parameters, AF Identifier, UEs GPSI, QoS Reference, latency threshold, latency difference threshold list between UE and other UE in the group, Group policy ID). The NEF authorizes the AF request and performs the mapping between GPSI and SUPI.
2. UDR stores the multi-modal group policy data.
3. NEF responses to AF.
6.x.3.2	Procedures for AF request targeting an individual UE policy to the relevant PCF
 


Figure 6.x.3.2-1 AF request targeting an individual UE policy to the relevant PCF
0.	PCF get the multi-modal related policy information for the UE during the PDU session establishment
1.	AF initiates multi-modal traffic policy update with providing information includes flow description, QoS parameters, AF Identifier, UE address (i.e. IP address or MAC address), QoS Reference, latency threshold.
2.	PCF discovery as described in clause 4.3.6.4 TS 23.502.
3.	PCF1 update PCC rules for the multi-modal traffic of one UE based on AF request
4-5.	PCF1 invoke Nudr_DM_Update with updating the UE’s policy data to  group policy information in UDR.
6-7.	PCF1 may subscribe the group policy information update, especially triggered by other UE’s multi-modal traffic related policy update.
8.	PCF2 may subscribe the group policy information update, and then in step 8, the PCF2 can get the updated group policy data.
9.	PCF2 update PCC rules for the multi-modal traffic of UE2 based on new group policy data.
10. PCF1 trigger the SM policy association modification and sends the new PCC rule to SMF1. This step may happen in parallel with step 4-9.
11.	 PCF2 trigger the SM policy association modification and sends the new PCC rule to SMF2

6.X.4	Impact on existing entities and interfaces
-	NEF
Nnef_ServiceParameter_Create service operation enhancement with including group policy information.
Nnef_AFSessionWithQoS_Update service operation enhancement with including UE IP/MAC addresses.
-	PCF
Capability enhancement with considering group policy data to create new PCC rules for one multi-modal traffic.
-	UDR
Service operation enhancement with supporting group policy data configuration.


>>>>END OF CHANGES<<<<
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