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Abstract of the contribution: This contribution propose to discuss how to trigger redundant PDU Session establishment for the same application. 
1
Introduction
It has been approved that “a UE may set up two redundant PDU Sessions over the 5G network, such that the 5GS sets up the user plane paths of the two redundant PDU sessions to be disjoint. ” The redundant PDU Sessions are used to guarantee the reliability of URLLC services(applications).

It is based on operator’s decision that whether a UE could establish redundant PDU Sessions for an application. UE will establish a PDU Session based on the enforcement based on the URSP rule enforcement. As defined in current TS 23.503, UE will not establish two or more PDU Sessions for the same application identified by the same traffic descriptor:

When a matching PDU Session exists the UE associates the application to the existing PDU Session, i.e. route the traffic of the detected application on this PDU Session.

If the UE determines that there is more than one existing PDU Session which matches (e.g. the selected Route Selection Descriptor only specifies the Network Slice Selection, while there are multiple existing PDU Sessions matching the Network Slice Selection with different DNNs), it is up to UE implementation to select one of them to use.

If none of the existing PDU Sessions matches, the UE tries to establish a new PDU Session using the values specified by the selected Route Selection Descriptor. If the PDU Session Establishment Request is accepted, the UE associates the application to this new PDU Session. If the PDU Session Establishment Request is rejected, based on the rejection cause, the UE selects another combination of values in the currently selected Route Selection Descriptor if any other value for the rejected component in the same Route Selection Description can be used. Otherwise, the UE selects the next Route Selection Descriptor in the order of the Route Selection Descriptor Precedence, if any.

Problem: It is needed to clarify how UE triggers redundant PDU Session establishment for the same application.
2 Discussion 
The problem is that UE will not establish two or more PDU Sessions for the same application identified by the same traffic descriptor. The current traffic descriptors are listed as Table 6.6.2.1 in TS 23.503:
Table 6.6.2.1-2: UE Route Selection Policy Rule

	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
(NOTE 1)
	Yes
	UE context

	Traffic descriptor
	This part defines the Traffic descriptor components for the URSP rule.
	Mandatory
(NOTE 3)
	
	

	Application  descriptors
	It consists of OSId and OSAppId(s). (NOTE 2)
	Optional
	Yes
	UE context

	IP descriptors

(NOTE 5)
	Destination IP 3 tuple(s) (IP address or IPv6 network prefix, port number, protocol ID of the protocol above IP).
	Optional
	Yes
	UE context

	Domain descriptors
	Destination FQDN(s)
	Optional
	Yes
	UE context

	Non-IP descriptors

(NOTE 5)
	Descriptor(s) for destination information of non-IP traffic
	Optional
	Yes
	UE context

	DNN
	This is matched against the DNN information provided by the application.
	Optional
	Yes
	UE context

	Connection Capabilities
	This is matched against the information provided by a UE application when it requests a network connection with certain capabilities. (NOTE 4)
	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:  Rules in a URSP shall have different precedence values.

NOTE 2:
The information is used to identify the Application(s) that is(are) running on the UE's OS. The OSId does not include an OS version number. The OSAppId does not include a version number for the application.
NOTE 3:
At least one of the Traffic descriptor components shall be present.

NOTE 4:
The format and some values of Connection Capabilities, e.g. "ims", "mms", "internet", etc., are defined in TS 24.526 [19]. More than one connection capabilities value can be provided.
NOTE 5:
A URSP rule cannot contain the combination of the Traffic descriptor components IP descriptors and Non-IP descriptors.


Solution 1: Try at least two RSDs in one URSP rule
If the URSP rule is determined to be applicable for an application requesting redundant PDU sessions (based on the URSP rule), the UE shall select two Route Selection Descriptors (RSD) within this URSP rule to associate the application to the two proper PDU Sessions. The UE could reuse the current logic on each RSD matching. 
As supporting redundant PDU Sessions is a kind of special Connection Capability, a new value in Connection Capabilities should be added. It could be used for redundant PDU Sessions establishment.  
Solution 2: Different traffic descriptors to identify the same application
Use different traffic descriptors to identify the same application. The UE will set up two different PDU Session for two different applications identified by two traffic descriptors, if the Route Selection Descriptors of these traffic descriptors are different. The operator could use different traffic descriptors to describe this service based on configuration.
The application layer (or OS layer) should aware the two (or more) applications in the 3GPP layer transfer the same context. 

Compare Solutions:

Application descriptors: One application could only have one OSAppId related to a specific OSId currently. So, it cannot be distributed into two different traffic descriptors if an application is identified by application descriptors and there is only one OS in the UE. Even if a UE has multiple Operating Systems, different Operating Systems cannot interwork with each other. Hence, only solution 1 could be used in this case. 
IP descriptors: It can be distributed into two different traffic descriptors as the IP addresses or port numbers of the Application server could be different. It could use different IP traffic descriptors with different Route Selection Descriptors in the URSP. Then, UE could establish two different PDU Sessions based on current logic. Hence, there could be no impact on URSP enforcement if the application is identified by IP descriptors. All solutions could be used in this case.
Domain descriptors: Similar as IP descriptors.

Non-IP descriptors: Similar as IP descriptors.

DNN: The Application should be in only one DN, but one DN could have different DNNs. It could use different DNN as traffic descriptors in the URSP. Then, UE could establish two different PDU Sessions based on current logic. Hence, there could be no impact on URSP enforcement if the application is identified by DNN. All solutions could be used in this case.

Connection Capabilities: It means the network capabilities the application wants to connect to. But it cannot be distributed into two different traffic descriptors if the application is identified by Connection Capabilities because an application cannot connect to different networks. Hence, only solution 1 could be used in this case.
	Solutions
	Advantage
	Disadvantage

	1
	Cover all the scenarios.
	Something change in the URSP rule enforcement.

	2
	No impact on current URSP components.
	Not cover the scenarios that the application is identified by the application descriptor and Connection Capabilities.


3
Conclusion and Proposal

Solution 1 could be used in all scenarios and the impact on UE is little as the current logic on RSD matching. Solution 1 is therefore preferred and suggested to be documented in the 5GS specifications.  
The proposal is reflected in S2-1903473 and S2-1903474.
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