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Abstract: this contribution tries to categorize and evaluate all solutions targeting KI #6 in terms of their impacts on UEs, existing NFs and existing well-established procedures, and extra signalling required.
1. Discussion
Altogether nine solutions were studied in the context of KI #6. These are Solution #32/#33/#34/#35/#36/#37/#38/ #39/#46. In general, they vary in terms of impacts they cause especially on UE, 5GC NF and changes they require on existing procedures like UE registration, PDU Session establishment or modification or UE Configuration Update. This contribution tries to categorize and evaluate all these nine solutions.
2. Text Proposal

It is proposed to capture the following changes in clause 7 of 23.700-41 in relation to KI#6.
* * * * First changes * * * *

7.6
Evaluation for KI#6 

The intention of KI#6 is to ensure minimizing inefficient operation of a 5G network resulting from inactiveness of a UE. To achieve this goal, it is necessary to control Allowed S-NSSAIs that UE registered and manage established PDU sessions appropriately.

For solution evaluation, the following aspects need be considered: 
· The actual UE usage control means that when a UE registers to one S-NSSAI, the UE really needs to generate some traffic on that S-NSSAI.

· The impact on the UE, especially whether it can support legacy UEs.
There are nine solutions related to KI#6. The summary of each solution and its impact are listed as follows: 
Table 7.6 -1: Summary of All Solutions Addressing KI #6

	Sol 
	Basic tenet of Solutions
	UE Impact
	5GC NF Impact
	Impact to any existing procedure
	Remarks

	#32
	When the Slice is congested, to support the service continuity the serving PLMN steers the UE to other slice through a UE Configuration Update (UCU) or AMF triggers PDU session update procedure.
	Yes
	Yes (AMF and SMF)
	Impacts on UE Configuration Update and PDU Session Modification for new Information and additional trigger. 
	1. Which UE is selected to trigger this procedure?

2. For one indicated application at the UE side, extra logic/mechanism is required for an AMF to know which two S-NSSAI is interchangeable?
3. how to release inactive PDU session is not mentioned?

	#33
	Per UE capability, the network sends the implicit timer for UE to deregister from the Allowed S-NSSAI or release the associated PDU session.
	Yes
	Yes (AMF and SMF)
	Impacts the UE registration and PDU session establishment procedure for new UE capability and implicit timers conveyed to the UE.
	Besides monitoring timer at the UE side AMF/SMF also need to kick off the timer to monitor the UE behaviour. This may add unnecessary redundancies (as both UE and network has to configure and monitor) that does not reduce the monitoring load of a serving AMF and SMF.

	#34
	A Serving PLMN configures whether certain Slices are on-demand type, which means that UE can register to them only if actual usage is detected
	Yes
	Yes (AMF, NSSF)
	Impacts the UCU procedure for additional IE and additional logic at UE registration procedure to judge whether a S-NSSAI can be registered
	After the S-NSSAI is included in the Allowed NSSAI, no further UE actual usage is monitored.

	#35
	A serving AMF indicates to the NSACF that certain S-NSSAIs are subject to slice usage control and in return the NSACF starts a deactivation timer to monitor the PDU session establishment on that slice. 
	Yes
(optional for new cause value)
	Yes (AMF, NSACF)
	A new interaction between AMF and NSACF for PDU session establishment monitoring is added.
	1. NSACF need be deployed at the network.

2. Only for PDU session establishment monitoring. No monitoring on whether the UE has not activated UP for a long time.

	#36
	At the time of Registration the UE indicate the reason of registration for the indicated S-NSSAI.
	Yes
	Yes (AMF, UDM)
	The UE is configured to include the registration reason.

Impacts the UE registration procedure for new registration reason.
	After the S-NSSAI is included in the Allowed NSSAI, no further UE actual usage is monitored.

	#37
	AF provides the appropriate inactive timer to the NW. The AMF and SMF monitors the actual usage of the related S-NSSAI. It can be further enhanced to strikes a right balance in terms of passing the control of dealing with UE inactivity on to a UE as long as a UE supports it.
	No
	Yes (NEF, UDM, AMF, SMF)
	Impacts the AF provision procedure to add a new parameter and a new trigger for UCU and PDU session release procedure.
	It supports the management of the Allowed S-NSSAI and established PDU session per actual usage control while considering authorised AF input in terms of what length of UE inactivity is reasonable in order to minimize abrupt interruption.

	#38
	New policies will indicate to a UE as to when to register, time to deregister a S-NSSAI and release a PDU Session in case of inactivity.
	Yes 
	Yes (AMF, PCF, UDM)
	1. Impacts the UE Registration and UE Configuration Update procedure to convey the new policy. 
2. URSP are impacted
	1. Relies on the UE behaviour.

2. It supports the management of the Allowed S-NSSAI and established PDU session per actual usage control.

3. URSP enhancement part needs further checking. 

	#39
	In case an established PDU session threshold is reached, a Serving PCF will update URSP changing the precedence order of S-NSSAIs within the URSP rule.
	No
	Yes (PCF)
	No 
	1. NSACF need be deployed throughout the network.

2. How to support roaming?
3. How much UE selected to trigger URSP update?

4. Dynamically reconfiguring the UE with updated URSP rules based on actual slice load is against the original purpose of URSP that is meant to provide a semi-static configuration for the UE for route selection.

	#46
	It is the combination of the #33 and #37 but applied the access to EPS network
	Yes
	Yes (SMF+ PGW-C)
	Impacts the PDN connection establishment procedure for new UE capability and implicit timers conveyed to the UE.
	It is not a standalone solution. Depending on which solution is selected at the 5GS, the solution can be considered to extend to EPS network. 


Above eight solutions can be broadly categorized as follows: 

· Category 1: UE enhancement-based control mechanisms: UE is enhanced to control the registration and PDU session establishment.
· Category 2: Network based control mechanism: these are purely network-based control mechanisms without assuming any mandatory UE impact.

Table 7.6 -2: Solution Category
	Solution category 
	Solution Number

	Category 1: UE enhancement-based mechanism
	#32, #33, #34, #36, #38,#46

	Category 2: Network based mechanism
	#35, #37, #39, #46

	Note 1: For solution 32, even for AMF triggers the PDU session update procedure, it still requires UE enhancements as the existing SSC mode 3 requires that same DNN/S-NSSAI is used for both PDU Sessions.
Note 2: For solution 46, it is the extension of related 5GS part solution.


The UE enhancement-based mechanism includes further two sub-types of solution: 

· Type 1-A (#32, 33, 34, 38): Network gives necessary information/policy to the UE, which simply carries out registration based on network instruction. Solution 33/38 further includes PDU session control, i.e., releasing an inactivity PDU session. 

· Type 1-B (#36): UE adds registration assistance information to let network makes its own judgement. 
The Network based mechanism also includes two sub-types of solution:

· Type 2-A (#37): Inactivity timer-based mechanism. 
NOTE:
In terms of what is expected on the network side, solutions #33 and #37 are similar, i.e. kick off an inactivity timer to monitor actual slice usage. The difference is whether the network needs to send an explicit instruction to UE when an inactivity timer expires. Solution#33 requires the UE enhancement, and hence, it does not work for legacy UEs.

· Type 2-B (#35, 39): NSACF based mechanism. NSACF is used to monitor inactiveness and hence, this solution requires network-wide deployment of NSACF.

* * * * Second changes * * * *

8
Conclusions

Editor's note: This clause will list conclusions that have been agreed during the course of the study item activities.

8.x
Conclusions for KI#6
The following conclusion is proposed for KI#6: 

1. The solution should support the actual slice usage-based control for the required S-NSSAI, i.e. once a UE has registered to a particular S-NSSAI, the UE actually uses that S-NSSAI by generating or receiving traffic on the established PDU Session.
2. Both UE and Network based mechanism can be specified. UE-based mechanisms mean that UEs themselves can be configured such that they will manage in terms of how to handle UE inactivity or PDU Session inactivity. Network-based mechanism retains the control of how to deal with UE or PDU inactiveness in terms of triggering deregistration or PDU Session release at the network. 
3. To accommodate legacy UEs or misbehaving UEs, Solution #37 is chosen as a baseline for normative work.
* * * * End of changes * * * *[image: image1.png]
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