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Abstract: This contribution introduces a solution of Network based solutions for keeping EC traffic on 3GPP Access. 
1. Discussion
This is the solution based on network to avoid the UE to switch the EC traffic away from the EC PDU Session and 5GS altogether, due to conflicting connectivity preferences in the device. 
The network sides can judge the PDU session of UE is EC or non-EC. So, for some of the conditions, the 5GC will reject the PDU session establishment request for switching from 5GS to non-3GPP access. 

And another function is based on the assistance of NWDAF. When UE obtains the analytics above from NWDAF in certain UE location and time range, the UE can decide whether to handover the EC-PDU session from 5GC to non-3GPP access according to the performance. For example, if in the certain UE location and time, the EC-PDU session in 3GPP Access has better performance than the non-3GPP Access, for example, the lower packet loss and higher UL/DL data rate, the UE can decide to not handover the EC-PDU session to non-3GPP Access, and vice versa. 
2. Proposal
It is proposed to agree the following changes to 3GPP TR 23.700-48.
* * * * First change * * * *

6.0
Mapping of Solutions to Key Issues

The solutions in clause 6 can apply to one or more key issues described in clause 5 of this report. Table 6.0-1 describes the relationship between solutions and key issues.

Editor's note:
The table below will be updated with actual content when generating the TR with approved contributions. Page number is automatically updated to ease reference (ctrl-left click to reach the solution).
Table 6.0-1: Solution-Key issue matrix
	Solution
	Key issues

	Title
	(page)
	KI#1
	KI#2
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	KI#6
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	01: < Network based solutions for keeping EC traffic on 3GPP Access >
	
	
	
	
	
	
	X
	

	
	
	
	
	
	
	
	
	


* * * * End of change* * * *

* * * * Second change, all new texts* * * *

6.X
Solution to Key Issue 2: Network based solutions for keeping EC traffic on 3GPP Access
6.X.1
Description
When UE has several available access types in the UE location, the UE may switch from 3GPP access to non-3GPP access, for example at home, the non-3GPP usually has better performance or non-3GPP has higher priority than 3GPP access. 

But for the EC traffic on UE, if the traffic is switched from 3GPP access to non-3GPP access, the EC features may not be maintained, for example, the N3IWF is located in the central, and the traffic should be routed to central PSA and routed back to EAS in the local area. 
One of the solutions is, when UE triggers PDU session establishment using the PDU session ID of EC traffic towards 5GC in non-3GPP access, the 5GC can judge this PDU session is an EC PDU session, and reject the PDU session establishment request. So, the UE can keep the EC PDU session to not switched to non-3GPP access, and still use this EC PDU sessions to communicate with EAS via 3GPP access.
NOTE: This solution applies to the situation of 5GC controlled non-3GPP access procedure, also called: integrated non-3GPP. 
6.X.2
Procedure 1: Network sides rejects EC-PDU sessions handover from 3GPP Access to non-3GPP Access
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Figure 6.X.2-1: Network based solutions for keeping EC traffic on 3GPP Access
1.
If the UE is not registered via non-3GPP access, the UE shall initiate Registration procedure as defined in clause 4.12.2 (untrusted non-3GPP access) of TS 23.502[x] or as defined in clause 4.12a.2.2 of TS 23.502[x].
2.
The UE performs PDU Session Establishment procedure in non-3GPP Access with the PDU Session ID of the PDU Session to be moved as specified from step 1 to step 2a in clause 4.12.5 of TS 23.502[x] or in clause 4.12a.5 of TS 23.502[x]. At this stage, the PDU session ID includes both the EC PDU session to EAS and non-EC PDU session to non-EAS.

The UE can have an indication of the preference of whether the some of the PDU sessions should be switched to non-3GPP access or not, to 5GC, essentially the PDU session ID of EC PDU session towards EAS. There exists the situation that user’s preference to access non-3GPP, and not keep the EC PDU session at 5GS.
3.
The SMF receives the PDU session establishment request from UE, that including multiple PDU session ID. The SMF can identify the PDU session is EC or non-EC, according to PDU session ID. Also, SMF can identify the PDU session is EC or non-EC PDU, according to the PDU session parameters that PDU session ID refers to, that helps SMF to identify whether it is EC PDU session or not: 
-
S-NSSAI. The SMF identifies the whether the S-NSSAI the PDU session access is local or not. 
-
DNN. The SMF identifies the whether the DNN the PDU session selects is local or not.
-
PSA IP address. The SMF checks the PSA IP address that serves the UE, and decides whether the PSA IP address is located in the IP range of local area or local data network. 
4.
According to the PDU session ID, the PDU session parameters that PDU session ID and user’s preference, the SMF may reject the PDU session establishment request, if:

-
PDU session ID represents an EC PDU session. 

-
There is no user preference of whether the EC PDU session switch from 3GPP access to non-3GPP access towards the EC PDU session.


The SMF sends the rejection of the PDU session ID that EC PDU session refers to, to UE via NAS message. The reason of rejection in NAS message is: the PDU session over non-3GPP Access is not allowed. 


After UE receives the rejection, the UE can keep the EC PDU session on 3GPP access which the rejection of PDU session ID refers to in the NAS message.

6.X.3
Procedure 2: UE decides PDU session handover according to NWDAF analytics
Editor's note:
This clause should be coordinated with R18 item FS_AIMLsys.
In study of R18 FS_AIMLsys, the UE obtains the NWDAF analytics is discussed and the UE can acquire the analytic from NWDAF via DCAF or NAS messages. 
In R17, the NWDAF can provide the analytic of service experience in both 3GPP Access and non-3GPP Access according to the table 6.4.3-1 of TS 23.288[x]. 

Table 6.X.3-1: Service Experience statistics (Referred to table 6.4.3-1 of TS 23.288[x])
	Information
	Description

	Application service experiences (0..max)
	List of observed service experience information for each Application.

	> S-NSSAI
	Identifies the Network Slice used to access the Application.

	> Application ID
	Identification of the Application.

	> Service Experience Type
	Type of Service Experience analytics, e.g. on voice, video, other.

	> UE location (NOTE 1, NOTE 5)
	Indicating the UE location information (e.g. TAI list, gNB ID, etc) when the UE service is delivered.

	> UPF Info (NOTE 4)
	Indicating UPF serving the UE.

	> DNAI
	Indicating which DNAI the UE service uses/camps on.

	> DNN (NOTE 4)
	DNN for the PDU Session which contains the QoS flow.

	> Application Server Instance Address
	Identifies the Application Server Instance (IP address of the Application Server) or FQDN of Application Server.

	> Service Experience
	Service Experience over the Analytics target period (average, variance).

	> SUPI list (0..SUPImax) (NOTE 3)
	List of SUPI(s) with the same application service experience.

	> Ratio (NOTE 3)
	Estimated percentage of UEs with similar service experience (in the group, or among all UEs).

	> Spatial validity (NOTE 6)
	Area where the Application service experience analytics applies.

	> Validity period
	Validity period for the Application service experience analytics as defined in clause 6.1.3.

	> RAT Type

(NOTE 7)
	Indicating the list of RAT type(s) for which the application service experience analytics applies.

	> Frequency

(NOTE 7)
	Indicating the list of carrier frequency value(s) of UE's serving cell(s) where the application service experience analytics applies.


And also, the NWDAF can provide WLAN performance in certain area or under certain SSID as indicated in table 6.11.3-1 of TS 23.288[x]. 
The performance of different Access mode includes: QoS flow Bit Rate, QoS flow Packet Delay, Packet retransmission, UL/DL data rate and etc. 
When UE obtains the analytics above from NWDAF in certain UE location and time range, the UE can decide whether to handover the EC-PDU session from 5GC to non-3GPP access according to the performance. For example, if in the certain UE location and time, the EC-PDU session in 3GPP Access has better performance than the non-3GPP Access, for example, the lower packet loss and higher UL/DL data rate, the UE can decide to not handover the EC-PDU session to non-3GPP Access, and vice versa. 
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Figure 6.X.3-1: NWDAF based solutions for keeping EC traffic not handover to non-3GPP Access
1.
If the UE is not registered via non-3GPP access, the UE shall initiate Registration procedure as defined in clause 4.12.2 (untrusted non-3GPP access) of TS 23.502[x] or as defined in clause 4.12a.2.2 of TS 23.502[x].
2.
UE obtains the analytics from NWDAF. The Analytic ID includes Service Experience, WLAN Performance. After UE obtains the analytics from NWDAF, the UE can receive both of the performance under 3GPP Access and non-3GPP Access in certain UE location and time range, for example, the QoS flow Bit Rate, QoS flow Packet Delay, Packet retransmission, UL/DL data rate and etc.
Editor's note:
How to the UE to obtain analytic from NWDAF should be coordinated with R18 item FS_AIMLsys.
3.
UE compares the performance between 3GPP Access and non-3GPP Access of a certain EC-PDU session. 
4.
If the UE decides that an EC-PDU session established in 3GPP Access has better performance than non-3GPP Access, the UE decides to not handover this PDU session from 3GPP Access (for example, 5GS) to non-3GPP Access. If the PDU session established in 3GPP Access has worse performance than non-3GPP Access, the PDU session ID which the PDU session referred to should be selected out, and to be used in step 5, to handover to non-3GPP Access to acquire better performance.
5.
The UE performs PDU Session Establishment procedure in non-3GPP Access with the PDU Session ID selected by UE in step 4 of the PDU Session to be moved as specified from step 1 to step 2a in clause 4.12.5 of TS 23.502[x] or in clause 4.12a.5 of TS 23.502[x]. 

At this stage, the PDU session which has worse performance in non-3GPP Access shouldn’t be included in the PDU Session Establishment procedure. 
6.X.4
Impacts on services, entities and interfaces

Editor's note:
This clause lists impacts to services and interfaces.
UE:
-
Provides the user’s preference in NAS messages which access type are preferred or whether the PDU session is expected to switched to non-3GPP or not.

SMF:
-
According to the user’s preference and the PDU session ID, the SMF identifies the EC PDU session and rejects the PDU session establishment request from UE. 
* * * * End of changes * * * *[image: image3.png]
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