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Abstract: This paper provides analysis for the impacts on the UE and the 5G network in supporting of UE reporting URSP rule enforcement. 
1. Discussion
In TS23.503 clause 6.4.4.2, the reporting information as Connection capabilities has been implemented but the current normative texts did not take into consideration of the potential signaling overheads and power consumption issues for the network and the UE, which were addressed in the following conclusion in TR23.700-85:

== exerpts of TR23.700-85 KI#2 conclusion ==
During UE registration procedure, the UE should indicate the capability of reporting URSP rule enforcement based on UE configuration to network and the 5GC indicates to the UE to report URSP rule enforcement to network, and if the UE URSP rule includes Connection Capabilities contained in the TD (see clause 6.6.2.1 of TS 23.503 [4]), when newly-appeared application traffic is matched to the TD during URSP evaluation, the UE reports the Connection Capabilities contained in the TD, which will be included in the PDU Session Establishment or Modification (i.e. when the URSP rule is matched), then to the PCF for the PDU Session and to PCF for the UE. The UE does not report information to the 5GC when a "match-all" URSP rule is enforced. No service degradation for legacy UEs shall result from this functionality in Rel-18.
NOTE 3:	By including Connection capabilities, the network indicates to the UE for which URSP rule enforcement in UE should be reported. It will waste UE resource to report all of the URSP rule enforcement to network side including the uninterested URSP rule enforcement.
NOTE 4:	UE reporting the enforced URSP rule information in PDU Session Establishment/Modification can significantly increase the amount of signalling in the network. Limiting the signalling impact of usage of using PDU Session Modification while keeping functionality is a matter of operational trade-off, e.g. UE reporting can be limited to specific application traffic on specific UEs. The mentioned aspects in this NOTE requiring normative work will be limited to minor modifications of existing solutions.
====================================

The very long first sentence in the conclusion addressed the following requirements for the UE to report the Connection Capabilities contained in the TD, which will be included in the PDU Session Establishment or Modification (i.e. when the URSP rule is matched).
1. During UE registration procedure, if the UE supports capability of reporting URSP rule enforcement based on UE configuration, the UE indicates UE capability of reporting URSP rule enforcement to network.
2. the 5GC indicates to the UE to report URSP rule enforcement to network
3. if the UE URSP rule includes Connection Capabilities contained in the TD
4. UE reporting can be limited to specific application traffic on specific UEs
Observation#1: 
The third requirement states that the reporting information is Connection Capabilities. There is no available reporting information for the UE to report enforced URSP rule if Connection Capabilities is NOT contained in the TD. 
Observation#2: 
Both NOTE 3 and NOTE 4 followed by the paragraph should be read based on the context. 
According to the suggestion addressed in the conclusion of the TR23.700-85: the UE reporting can be limited to specific application traffic on specific UEs, the matching using Connection capabilities itself should not be regarded as an implicit trigger for the UE to report because: 
· The induced signalling overheads and power consumption would be significant to both the network and the UE. For example, if Connection capabilities is matched in the TD and become the implicit reporting trigger, the UE needs to send PDU Session Establishment/Modification request message for reporting purpose regardless the network’s support of handling reporting information or operator’s interests in the reporting information. 
· Traffic descriptor (TD) is for matching traffic. Misuse of TD component for additional handling would potentially complicate and mess up UE implementation.  
· If UE needs to send reporting information of any Connection Capabilities contained in the TD, there is no limitation to specific application traffic. 
Proposal#1: Connection capabilities in the TD is the reporting information that UE reports to the network for the enforced URSP rules. There needs an explicit trigger indication that allow operator’s configuration to control specific application traffic on specific UEs.
Observation#3: 
The second requirement about PCF’s indication to the UE is not clear about the meaning of the indication. If the indication is an explicit reporting trigger, it still cannot resolve the signaling overhead and power consumption issues as described in Obervation#2. 
In addition, in SA2#156e, it has been discussed about the case that PCF for the UE may not support for handling reporting information about URSP rule enforcement. If this happens but UE is not aware of this, the waste of UE power consumption and induced signaling overheads should not be ignored. Therefore, it is needed to have explicit indication for UE reporting URSP rules enforcement only when network supports this feature. If the network does not support this feature, the network operator can still use Connection Capabilities on UEs for managing PDU Sessions.
Proposal#2: based on above Observations, an explicit reporting trigger indication in URSP rule is needed. It is proposed to introduce a trigger indication in selective URSP rules, i.e. indication of UE reporting URSP rules enforcement as an explicit trigger indication. With the indication of UE reporting URSP rules enforcement, the operator can configure URSP rules that contains Connection Capabilities in TD and RSD that are fall into operator’s interests. 
The current normative text needs to be clarified to ensure that the PCF that supports this feature may explicitly indicate whether the UE reports the URSP rule enforcement if the indicated URSP rule includes CC.
For example, the structure of the URSP rules as described in Table 6.6.2.1-2 can be enhanced as follows:


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

	Yes
	UE context

	Indication for reporting URSP rule enforcement
	Determines the need for reporting the URSP rule enforcement in the UE.
(NOTE 10)
	Optional
	Yes
	UE context

	Traffic descriptor
	This part defines the Traffic descriptor components for the URSP rule.
	Mandatory

	
	

	Connection Capabilities
	This is matched against the information provided by a UE application when it requests a network connection with certain capabilities (NOTE 4, NOTE 8) or traffic categories (NOTE 5).
	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 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:	The format and values of Connection Capabilities Traffic Descriptor to match against standardized traffic categories are defined in TS 24.526 [19] according to the requirements in GSMA PRD NG.135 [39]. The reserved values of Connection Capabilities to match operator-specific traffic categories are specified in TS 24.526 [19]. Traffic categories requested by the UE application are independent from the UE's Operating System. Operator-specific traffic categories values are out of scope of 3GPP specifications. Details on how UE applications indicate traffic categories to the UE's Operating System are out of scope of 3GPP specifications.
NOTE 8:	Not applicable for PINE traffic.
NOTE 10: Only applies if the URSP rule includes a Connection Capabilities Traffic descriptor. In all other cases, if present, UE shall ignore it.


2. Conclusion
It is proposed to agree on the above proposals and implement the corresponding changes in the following CRs for TS23.502, and TS23.503.
· S2-2306704, TS23.502 CR
· S2-2306697, TS23.503 CR
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