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Abstract of the contribution: This contribution proposes a solution for key issue #6 for the differentiation of 3GPP RATs in ATSSS rule.

1. Discussion
The solution is to resolve key issue #6.
In 5GS, the network provisions UE Route Selection Policy containing one or more URSP rules to the UE. The URSP rules includes both traffic descriptor and the list of route selection descriptors. The same structure can be extended to support ATSSS rule for the UE to switch/steer/split traffic route between 3GPP access and an untrusted non-3GPP access (WLAN). 

For a 3GPP UE capable of N1, it can access to 5GC via NR RAN node. According to TS 38.413, the NR RAN node ID can be:
· gNB ID: [Y] leftmost bits of the NR Cell ID (NR_CI) contained in the NR CGI IE of each cell served by the gNB

· ng-eNB ID: [Z] leftmost bits of the E-UTRA Cell ID (EUTRA_CI) contained in the ECGI of each cell served by the ng-eNB.

Since a 3GPP UE (N1 UE) can access to 5GC via next generation eNB using E-UTRA access technology or via gNB using NR access technology, the ATSSS rule needs to be able to differentiate 3GPP RATs between next-generation E-UTRA cell, and NR cell.

For example, when NR is a preferred access technology, the rule needs to be able to differentiate the 3GPP RATs between next-generation E-UTRA cell (EUTRA_CI) and NR cell (NR_CI).
For example, when E-UTRA is a preferred access technology, the rule needs to be able to differentiate the 3GPP RATs between E-UTRA cell (EUTRA_CI) and next-generation E-UTRA cell (EUTRA_CI). 

Observation1: The ATSSS rule requires more information than preferable access technology (e.g. NR, E-UTRA) to differentiate 3GPP RATs among E-UTRA Cell, next-generation E-UTRA cell, and NR cell.

Observation2: For a 3GPP N1 UE, if the ATSSS rule indicates preferable access technology as NR, it means the UE can access to 5GC via gNB. On the other hand, if the ATSSS rule indicates preferable access technology as E-UTRA, it implicitly means next-generation E-UTRA.
Proposal#1: The ATSSS rule needs to be able to differentiate the Access technology of E-UTRA, next-generation E-UTRA (NG E-UTRA), and NR. When the Access Technology indicates next-generation E-UTRA, the NR RAN node is next-generation eNB using NG E-UTRA RAT. When the Access Technology indicates NR, the NR RAN node is gNB using NR RAT.
Proposal#2: The URSP policy is used to provision ATSSS rule to the UE with the following additional information to support 3GPP RAT differentiation: 

· ValidityCriteria Descriptor
· ValidityArea Component:
· 3GPP Location Indicator: indicates single value or list of 3GPP Cell Info including E-UTRA_CI using NG-EUTRA RAT and/or NR-CI using NR RAT. There may be the case that the UE is in a validityArea 
· Non-3GPP/WLAN Location Indicator: indicates single value or a list of WLAN AP SSID/HESSID/BSSID
Table 6.X-1: UE Route Selection Policy Rule (reference: TS 23.503 Table 6.6.2.1-2)
	Information name
	Description
	Category
	PCF permitted to modify in a UE context
	Scope

	Rule Precedence

	Determines the order the URSP rule is enforced in the UE.
	Mandatory

	Yes
	UE context

	Traffic Descriptor
	This part defines the traffic descriptors for the policy
	Optional
	
	

	Application identifiers
	Application identifier(s) 
	Optional
	Yes
	UE context

	IP descriptors
	IP 3 tuple(s) (destination IP address or IPv6 network prefix, destination port number, protocol ID of the protocol above IP)
	Optional
	Yes
	UE context

	Non-IP descriptors
	Descriptor(s) for non-IP traffic
	Optional
	Yes
	UE context

	Validity Criteria Descriptor


	This part defines the Validity Criteria descriptor for the policy.
(NOTE1)

 
	Optional
	
	

	Validity Area Descriptor
	This part defines the Validity Area Components including 3GPP Location, non-3GPP Location/WLAN as described in Table 6.X.2.


	Optional
	
	

	List of 

Route Selection Descriptors


	A list of Route Selection Descriptors. The components of a Route Selection Descriptor are described in table 6.6.2.1-3
	Mandatory
	
	

	NOTE 1: If Validity Criteria is indicated, the UE only considers valid rules in precedence order. 



Table 6.X-2: Validity Area Descriptor (new table)
	Information name
	Description
	Category
	PCF permitted to modify in a UE context
	Scope

	3GPP Location Components
	This part defines the list of 3GPP Location Components in Validity Area
	Optional
	
	

	3GPP Location Indicator
	Indicate one or more Cell ID: E-UTRA_CI, NR_CI
Or 
Indicate one or more RAN Node ID: eNB-ID, ng-eNB-ID, gNB-ID


	Optional
	Yes
	UE context

	Non-3GPP Location Components
	This part defines the list of Non-3GPP Location Components in Validity Area
	Optional
	
	

	WLAN Location

Indicator
	Indicate one or more AN Node ID: SSID/BSSID/HESSID


	Optional
	Yes
	UE context


Proposal#3: The URSP policy for ATSSS rules can indicate Preferable Access technology including WLAN, NG E-UTRA, and NR. The following shows the example for the architecture of the ATSSS policy.
Table 6.X-3: Route Selection Descriptor (reference: TS 23.503 Table 6.6.2.1-3)
	Information name
	Description
	Category
	PCF permitted to modify in URSP
	Scope

	Route Selection Descriptor Precedence 
	Determines the order in which the Route Selection Descriptors are to be applied. 
	Mandatory
(NOTE 1)
	Yes
	UE context

	Route selection components
	This part defines the route selection components
	Mandatory
(NOTE 2)
	
	

	SSC Mode Selection
	One single value of SSC mode.
	Optional
	Yes
	UE context

	Network Slice Selection
	Either a single value or a list of values of S-NSSAI(s).
	Optional
	Yes
	UE context

	DNN Selection
	Either a single value or a list of values of DNN(s).
	Optional
	Yes
	UE context

	Non-seamless Offload indication
	Indicates if the traffic of the matching application is to be offloaded to non-3GPP access outside of a PDU Session.
	Optional

(NOTE 3)
	Yes
	UE context

	Access Type preference
	Indicates the preferred Access Type (3GPP or non-3GPP) when the UE establishes a PDU Session for the matching application.
	Optional
	Yes
	UE context

	Access Technology Selection Descriptor


	A list of Access Technology Selection Descriptors. The components of an Access Technology Selection Descriptor are described in table 6.X-4.

	Optional
	
	

	NOTE 1:
Every Route Selection Descriptor in the list shall have a different precedence value.

NOTE 2:
At least one of the route selection component shall be present.

NOTE 3:
If this indication is present in a Route Selection Descriptor, no other components shall be included in the Route Selection Descriptor.


Table 6.X-4: Access Technology Selection Descriptor (new table)
	Information name
	Description
	Category
	PCF permitted to modify in a UE context
	Scope

	3GPP RAT selection components
	This part defines 3GPP RAT selection components if Access Type preference is 3GPP 


	Optional

	
	

	3GPP RAT preference 


	indicate preferred 3GPP Access Technology (E-UTRA, NG E-UTRA, NR) if Access Type Preference is 3GPP


	Optional
	Yes
	UE context

	3GPP RAT Indicator


	Indicate a single value or a list of Access Node ID(s) of the preferred 3GPP RAT: 

· Indicate one or more Cell ID(s) of preferred 3GPP RAT (E-UTRA_CI, NR_CI) or 

· Indicate one or more Access Node ID(s) of preferred 3GPP RAT (ng-eNB-ID, gNB-ID)
(NOTE 1, NOTE 2)

	Optional
	Yes
	UE context

	Non-3GPP RAT selection components
	This part defines the Non-3GPP RAT selection components if Access Type preference is non-
	Optional

	
	

	WLAN Indicator 


	Indicate a single value or a list of AN Node ID(s): SSID/HESSID/BSSID of the WLAN AP (NOTE 1)

	Optional

	Yes
	UE context

	NOTE 1: The 3GPP RAT/WLAN Indicators can be provided in priority order.
NOTE 2: If 3GPP RAT Indicator is empty, the rule is applicable for any Access Nodes IDs of indicated preferred 3GPP RAT preference.



Proposal#4: As an example, the URSP provisioned in the UE may include the following rules:
Table 6.X-5: Example of URSP rules (TS 23.503, Table A-1)
	Example URSP rule
	Comments

	Traffic filter: 

App=App1, App2
ValidityArea:

3GPP_Location=

E-UTRA_CI: X1, Y1
NG E-UTRA_CI: X2, Y2
NR_CI: Z1, Z2

Non-seamless Offload indication: Prohibited

Network Slice Selection: 

S-NSSAI-a

SSC Mode Selection: 

SSC Mode 3

DNN Selection: 

internet

Access Type preference: 

3GPP access

Access Technology selection:
3GPP RAT preference: NR

3GPP RAT selection order list: gNB-ID=A, gNB-ID=B

	This URSP rule associates the traffic of application "App1+App2" with S-NSSAI-a, SSC Mode 3 and the "internet" DNN. It enforces the following routing policy:
· Traffic of application "App1, App2" should not be directly offloaded to non-3GPP. 

· It should be transferred on a PDU session supporting S-NSSAI-a, SSC Mode 3 and DNN=internet. 

· If this PDU session is not established, the UE shall attempt to establish the PDU session over Access Type=3GPP access and use Access Technology RAT with NR_Cell=Z1, Z2 (or gNB-ID= A, B).

· If the PDU session cannot be established, the traffic of this application cannot be transferred.




2. Proposal
It is proposed to agree the following new solution into TS 23.793.
* * * First change * * * *

6.X
Solution for differentiation of 3GPP RATs in ATSSS rule
This solution resolves the key issue#6 for providing differentiation of 3GPP RATs in ATSSS rule.
6.X.1
Functional Description

In 5GS, the network provisions UE Route Selection Policy containing one or more URSP rules to the UE. The URSP rules includes both traffic descriptor and the list of route selection descriptors. The same structure can be extended to support ATSSS rule for the UE to switch/steer/split traffic route between 3GPP access and an untrusted non-3GPP access (WLAN). 

For a 3GPP UE capable of N1, it can access to 5GC via NR RAN node. According to TS 38.413, the NR RAN node ID can be:
· gNB ID: [Y] leftmost bits of the NR Cell ID (NR_CI) contained in the NR CGI IE of each cell served by the gNB

· ng-eNB ID: [Z] leftmost bits of the E-UTRA Cell ID (EUTRA_CI) contained in the ECGI of each cell served by the ng-eNB.

Since a 3GPP UE (N1 UE) can access to 5GC via next generation eNB using E-UTRA access technology or via gNB using NR access technology, the ATSSS rule needs to be able to differentiate 3GPP RATs between next-generation E-UTRA cell, and NR cell.

For example, when NR is a preferred access technology, the rule needs to be able to differentiate the 3GPP RATs between next-generation E-UTRA cell (EUTRA_CI) and NR cell (NR_CI).
For example, when E-UTRA is a preferred access technology, the rule needs to be able to differentiate the 3GPP RATs between E-UTRA cell (EUTRA_CI) and next-generation E-UTRA cell (EUTRA_CI). 

Observation1: The ATSSS rule requires more information than preferable access technology (e.g. NR, E-UTRA) to differentiate 3GPP RATs among E-UTRA Cell, next-generation E-UTRA cell, and NR cell.

Observation2: For a 3GPP N1 UE, if the ATSSS rule indicates preferable access technology as NR, it means the UE can access to 5GC via gNB. On the other hand, if the ATSSS rule indicates preferable access technology as E-UTRA, it implicitly means next-generation E-UTRA.
This solution proposes to enable the ATSS rule to differentiate the Access technology of E-UTRA, next-generation E-UTRA (NG E-UTRA), and NR. When the Access Technology indicates next-generation E-UTRA, the NR RAN node is next-generation eNB using NG E-UTRA RAT. When the Access Technology indicates NR, the NR RAN node is gNB using NR RAT.

Further, in order to expedite the rule evaluation time for differentiating 3GPP RAT and Non-3GPP RAT in precedence order, the validility criteria is need. If Validity Criteria is indicated, the UE only considers valid rules in precedence order. Therefore, the URSP policy is used to provision ATSSS rule to the UE with the following additional information to support 3GPP RAT differentiation: 

· ValidityArea Component:
· 3GPP Location Indicator: indicates single value or list of 3GPP Cell Info including E-UTRA_CI using NG-EUTRA RAT and/or NR-CI using NR RAT. There may be the case that the UE is in a validityArea 
· Non-3GPP/WLAN Location Indicator: indicates single value or a list of WLAN AP SSID/HESSID/BSSID

6.X.2
URSP Rule

The URSP policy in TS 23.503 can be extended to support 3GPP rate differentiation with the following two principles:

· Table 6.5.2.1-1 remain unchanged for the structure of the URSP policy and URSP rule.

· Table 6.X-1 is extended from Table 6.5.2.1-2 to include optional Validity Criteria Descriptor which presents the validity conditions for the URSP rule in terms of ValidityArea, ValidityTime, PLMN, etc. This is similar to ANDSF in EPS in TS 23.402 and TS 24.312. 

· Table 6.X-2 further details the definition and usage of Validity Area Descriptor in Table 6.X-1. 
· Table 6.X-3 is extended from Table 6.5.2.1-3 for Route Selection Descriptor to supporting 3GPP RAT differentiation by adding Access technology selection descriptor according to Access Technology Preference.

· Table 6.X-4 further details the definition and usage of Access Technology Selection Descriptor in Table 6.X-3. If Access Technology Preference indicates 3GPP access, the 3GPP RAT selection components further provides the rule related to 3GPP RAT preference and Access Node ID(s) of the preferred 3GPP RAT: 

Following the same proposed architecture, the solution also can provide information for selecting Non-3GPP RAT using Non-3GPP RAT selection components which currently only contains WLAN Location Indicator. Therefore, the solution is forward compatible to support other non-3GPP access technologies, e.g. Wireline. 
Table 6.X-1: UE Route Selection Policy Rule (reference: TS 23.503 table 6.6.2.1-2)
	Information name
	Description
	Category
	PCF permitted to modify in a UE context
	Scope

	Rule Precedence

	Determines the order the URSP rule is enforced in the UE.
	Mandatory

	Yes
	UE context

	Traffic Descriptor
	This part defines the traffic descriptors for the policy
	Optional
	
	

	Application identifiers
	Application identifier(s) 
	Optional
	Yes
	UE context

	IP descriptors
	IP 3 tuple(s) (destination IP address or IPv6 network prefix, destination port number, protocol ID of the protocol above IP)
	Optional
	Yes
	UE context

	Non-IP descriptors
	Descriptor(s) for non-IP traffic
	Optional
	Yes
	UE context

	Validity Criteria Descriptor


	This part defines the Validity Criteria descriptor for the policy.

(NOTE1)

 
	Optional
	
	

	Validity Area Descriptor
	This part defines the Validity Area Components including 3GPP Location, non-3GPP Location/WLAN as described in Table 6.X.2.


	Optional
	Yes
	UE context

	List of 

Route Selection Descriptors


	A list of Route Selection Descriptors. The components of a Route Selection Descriptor are described in table 6.6.2.1-3
	Mandatory
	
	

	NOTE 1: If Validity Criteria is indicated, the UE only considers valid rules in precedence order. 




Table 6.X-2: Validity Area Descriptor (new table)
	Information name
	Description
	Category
	PCF permitted to modify in a UE context
	Scope

	3GPP Location Components
	This part defines the list of 3GPP Location Components in Validity Area
	Optional
	
	

	3GPP Location Indicator
	Indicate one or more Cell ID: E-UTRA_CI, NR_CI

Or 

Indicate one or more RAN Node ID: eNB-ID, ng-eNB-ID, gNB-ID


	Optional
	Yes
	UE context

	Non-3GPP Location Components
	This part defines the list of Non-3GPP Location Components in Validity Area
	Optional
	
	

	WLAN Location

Indicator
	Indicate one or more AN Node ID: SSID/BSSID/HESSID


	Optional
	Yes
	UE context


The URSP policy for ATSSS rules can indicate Preferable Access technology including WLAN, NG E-UTRA, and NR. The following shows the example for the architecture of the ATSSS policy.
Table 6.X-3: Route Selection Descriptor (reference: TS 23.503 table 6.6.2.1-3)
	Information name
	Description
	Category
	PCF permitted to modify in URSP
	Scope

	Route Selection Descriptor Precedence 
	Determines the order in which the Route Selection Descriptors are to be applied. 
	Mandatory
(NOTE 1)
	Yes
	UE context

	Route selection components
	This part defines the route selection components
	Mandatory
(NOTE 2)
	
	

	SSC Mode Selection
	One single value of SSC mode.
	Optional
	Yes
	UE context

	Network Slice Selection
	Either a single value or a list of values of S-NSSAI(s).
	Optional
	Yes
	UE context

	DNN Selection
	Either a single value or a list of values of DNN(s).
	Optional
	Yes
	UE context

	Non-seamless Offload indication
	Indicates if the traffic of the matching application is to be offloaded to non-3GPP access outside of a PDU Session.
	Optional

(NOTE 3)
	Yes
	UE context

	Access Type preference
	Indicates the preferred Access Type (3GPP or non-3GPP) when the UE establishes a PDU Session for the matching application.
	Optional
	Yes
	UE context

	Access Technology Selection Descriptor


	A list of Access Technology Selection Descriptors. The components of an Access Technology Selection Descriptor are described in table 6.X-4.


	Optional
	
	

	NOTE 1:
Every Route Selection Descriptor in the list shall have a different precedence value.

NOTE 2:
At least one of the route selection component shall be present.

NOTE 3:
If this indication is present in a Route Selection Descriptor, no other components shall be included in the Route Selection Descriptor.


Table 6.X-4: Access Technology Selection Descriptor (new table)
	Information name
	Description
	Category
	PCF permitted to modify in a UE context
	Scope

	3GPP RAT selection components
	This part defines 3GPP RAT selection components if Access Type preference is 3GPP 


	Optional

	
	

	3GPP RAT preference 


	indicate preferred 3GPP Access Technology (E-UTRA, NG E-UTRA, NR) if Access Type Preference is 3GPP


	Optional
	Yes
	UE context

	3GPP RAT Indicator


	Indicate a single value or a list of Access Node ID(s) of the preferred 3GPP RAT: 

· Indicate one or more Cell ID(s) of preferred 3GPP RAT (E-UTRA_CI, NR_CI) or 

· Indicate one or more Access Node ID(s) of preferred 3GPP RAT (ng-eNB-ID, gNB-ID)
(NOTE 1, NOTE 2)

	Optional
	Yes
	UE context

	Non-3GPP RAT selection components
	This part defines the Non-3GPP RAT selection components if Access Type preference is non-
	Optional

	
	

	WLAN Indicator 


	Indicate a single value or a list of AN Node ID(s): SSID/HESSID/BSSID of the WLAN AP (NOTE 1)

	Optional

	Yes
	UE context

	NOTE 1: The 3GPP RAT/WLAN Indicators can be provided in priority order.
NOTE 2: If 3GPP RAT Indicator is empty, the rule is applicable for any Access Nodes IDs of indicated preferred 3GPP RAT preference.



As an example, the URSP provisioned in the UE may include the following rules:
Table A-1: Example of URSP rules (reference: TS 23.503, Table A-1)

	Example URSP rule
	Comments

	Traffic filter: 

App=App1, App2

ValidityArea:

3GPP_Location=

E-UTRA_CI: X1, Y1

NG E-UTRA_CI: X2, Y2

NR_CI: Z1, Z2

Non-seamless Offload indication: Prohibited

Network Slice Selection: 

S-NSSAI-a

SSC Mode Selection: 

SSC Mode 3

DNN Selection: 

internet

Access Type preference: 

3GPP access

Access Technology selection:

3GPP RAT preference: NR

3GPP RAT selection order list: gNB-ID=A, gNB-ID=B


	This URSP rule associates the traffic of application "App1+App2" with S-NSSAI-a, SSC Mode 3 and the "internet" DNN. It enforces the following routing policy:
· Traffic of application "App1, App2" should not be directly offloaded to non-3GPP. 

· It should be transferred on a PDU session supporting S-NSSAI-a, SSC Mode 3 and DNN=internet. 

· If this PDU session is not established, the UE shall attempt to establish the PDU session over Access Type=3GPP access and use Access Technology RAT with NR_Cell=Z1, Z2 (or gNB-ID= A, B).

· If the PDU session cannot be established, the traffic of this application cannot be transferred.




* * * End of change * * * *
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