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Discussion
KI#1 and KI#2 are about controlling the number maximum number of UEs that are using a Network slice or PDU sessions in a network slice. One aspect that have been overlooked in any of the proposed solutions is what really triggers a UE to register for a slice or establishing a PDU session in a network slice. Much of this is left for UE implementations so it is difficult for customers of a network slice subject to capping of number of UEs or PDU sessions to adopt strategies on how to link their UEs in the field with the exact number of PDU sessions or registrations in the network slice. In other words, the lack of a deterministic UE behaviour can cause non predictable usage patterns for both operators and their customers.
For instance, a UE implementation could take the Configured NSSAI and always turns that into the request NSSAI  (modulo consideration of Rejected NSSAIs). Other implementations may register for a Network Slice only when an application is using it, then request all DNNs for the slice, then this is immediately released when the last application stops using the slice. Another implementation may request a S-NSSAI when applications uses a specific DNN in the Slice only and establish only a PDU session for that DNN and not any other DNNs. Other implementations may establish PDU sessions for all DNNs in the slice. Others may always send a SM message with no DNN for a S-NSSAI (which is activated if it is in the configured NSSAI) to establish any default PDU connection for the slice and use any DNN specific for the slice as requested by an application. Given this unpredictable and not testable set of behaviours the operator cannot provide the customer with some assurance on how UEs will behave.
With a more concrete example:
Today the decision of when a UE triggers a registration to a network slice or decides to establish a PDU session is left to UE implementation.
Taking for example the case of Registration to a network slice, different criteria have been observed in UE implementations:
1)	IF the S-NSSAI is in configured NSSAI, then UE registers; or
2)	IF the S-NSSAI is required based on URSP rules by an APP, then the UE registers.
And, for deregistration:
3)	Never deregister if the S-NSSAI is in configured NSSAI; or
4)	IF the S-NSSAI is no longer required based on URSP rules by an APP, then the UE deregisters the S-NSSAI immediately; or
5)	IF the S-NSSAI is no longer required based on URSP rules by an APP, then the UE deregisters the S-NSSAI after an implementation dependent timer.

Let's assume a customer of a corporate slice and has 10000 employees that use normally eMBB but occasionally access enterprise slice.

let's say that at any point in time 5000 users are active on average (have the company phone turned on) then these users use statistically the corporate slice with likelihood 50%

if the UE behaviour is not known, it may be all the UEs get connected to the enterprise slice as soon as they are turned on: so the enterprise needs on average 5000 simultaneous UEs supported and that is what they will need to buy from the service provider.

If instead the UEs all activate the slice only upon usage, the enterprise will only need 2500 simultaneous connection on average.

This is to show that the UE behaviour is relevant to quota management solutions. This will enable the operator to tell the customer more predictably the number of connections that should satisfy their needs or customers. Today this is NOT possible as the UE behaviour is not known. During email discussion some UE vendors explicitly stated that today UEs would request all S-NSSAIs

The deregistration hysteresis aspects are not strictly related to the KI but are useful pieces of information that should be added to e.g. reduce the signalling UEs generate when users switch apps inside the slice.

This solution addresses this problem and ensures operators can instruct the UE with a behaviour that is deterministic and allow then more reliably to predict the usage patterns.



Proposal
The following clarifications are proposed to be added to TR 23.700-40 

[bookmark: _Toc43483874][bookmark: _Toc43483580][bookmark: _Toc43397179][bookmark: _Toc31274698][bookmark: _Toc30640094][bookmark: _GoBack]6.X	Solution #<X>: <Solution Title>Operator controlled UE behaviour for Network Slice registration and PDU session establishment
[bookmark: _Toc16839383][bookmark: _Toc43483875][bookmark: _Toc43483581][bookmark: _Toc43397180][bookmark: _Toc31274699][bookmark: _Toc30640095][bookmark: _Toc26360385][bookmark: _Toc26360316][bookmark: _Toc25971392][bookmark: _Toc25971148][bookmark: _Toc23519156][bookmark: _Toc23517597][bookmark: _Toc23326076][bookmark: _Toc21087542]6.X.1	Introduction
Editor's note:	This clause lists the key issue(s) addressed by this solution.
[bookmark: _Toc21087543][bookmark: _Toc16839384]This Solution is aimed at controlling how a UE registers and deregisters with Network Slices and establishes and tears down PDU sessions. It is complementing any solution for KI#1 and KI#2. It may generally be used as a rel-17 improvement of the operator control of UE behaviour also for other solutions (e.g. KI#5,6,7). 
[bookmark: _Toc23326077][bookmark: _Toc43483876][bookmark: _Toc43483582][bookmark: _Toc43397181][bookmark: _Toc31274700][bookmark: _Toc30640096][bookmark: _Toc26360386][bookmark: _Toc26360317][bookmark: _Toc25971393][bookmark: _Toc25971149][bookmark: _Toc23519157][bookmark: _Toc23517598]6.X.2	High-level Description
Editor's note:	This clause outlines solution principles, assumptions and high-level architectures, etc.
[bookmark: _Toc21087544][bookmark: _Toc16839385]This solution relies on providing the UE with configuration information/policies (which we can call "UE behaviour configuration information, and policies") that aims at controlling, for example,  how the UE forms the Requested NSSAI and how the UE decides to establish PDU sessions in network slices. This information is e.g. provided by the HPLMN to the UE as part of UE parameters update procedures. If the HPLMN allows, the VPLMN also may provide this information in registration accept, reject or UE configuration Update procedure (e.g. to enable VPLMN policies if the HPLMN has no strict needs to control the UE Behaviour for a subscriber)
The configurations information may e.g.:
- Instruct the UE to only register for a network slice if an application requests to use it., and to deregister from it only after a certain hysteresis timer; or
- Instruct the UE to Always register for at least a set of S-NSSAIs (e.g. the S-NSSAIs of the default configured NSSAI irrespective of whether the VPLMN has provided a Configured NSSAI, or specific S-NSSAIs identified by a flag in subscription information); or
- Instruct the UE to Always request all the S-NSSAIs in the Configured NSSAI
- Instruct the UE to always establish a default PDU session for a network slice
- Instruct the UE to at least request certain DNNs PDU sessions (e.g. identified in subscription by a flag) to be established in the network slice.
- Instruct the UE to always request all the DNNs associated to a S-NSSAI.
- Instruct the UE to only establish a PDU session in a Network slice if at least one application uses it, and a hysteresis timer to release the PDU session after no application is requesting the PDU session.
- Include policies that control the behaviour of the UE regarding one more S-NSSAI.
The above information is transparent to the network and delivered in a transparent container to the UE.

NOTE: Other stage 3 /2 options to convey the information can be considered if some or all of the information can e.g. be conveyed by other means, like evolution of the URSP.
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Editor's note:	This clause describes services and related high-level procedures for the solution.
[bookmark: _Toc21087545][bookmark: _Toc16839386]If the UE supports the feature, it may indicate that in the UE MM Core Network Capability information.

This solution can use either the UE Parameters Update procedure (if configuration by HPLMN is required for a UE) or, (if the HPLMN allows by indicating to VPLMN) local configuration when the UE is provided the configured NSSAI (in registration procedures or UE configuration update). The hysteresis timer may be allowed for independent VPLMN configuration if the HPLMN allows. The indication of what and whether the HPLMN allows the VPLMN to set is sent by the UDM in subscription data.
The information to be sent to the UE is configured in the UDM, and is based on operator specific policies, which considers the S-NSSAIs, and their purpose (e.g. which vertical industry they are intended for), among other things.

[bookmark: _Toc23326079][bookmark: _Toc43483878][bookmark: _Toc43483584][bookmark: _Toc43397183][bookmark: _Toc31274702][bookmark: _Toc30640098][bookmark: _Toc26360388][bookmark: _Toc26360319][bookmark: _Toc25971395][bookmark: _Toc25971151][bookmark: _Toc23519159][bookmark: _Toc23517600]6.X.4	Impacts on services, entities and interfaces
Editor's note:	This clause describes impacts to existing services, entities and interfaces.
UE: support of the behaviour as instructed by the network
RAN: no impact
AMF, UDM: support the configuration in UDM for UE related information, and the transparent delivery of the UE behaviour configuration information, and policies to the UE reusing and extending existing procedures and services.
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