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Discussion
Solutions for KI#2 are aimed at detecting when the Maximum number of PDU sessions in a network slice is reached. The actions the system can take for the UE when the ceiling is reached, may include enforcing some degree of fairness so we do not have users with several PDU sessions in the network slice, and some with none. This paper proposes that the PCF can enforce some fairness among UEs. One approach is to configure the UE with a maximum number of PDU sessions per Network slice. This is additional to the current limitation per UE already possible in the system. A second approach, not alternative but possibly complementary, is to indicate a priority of a PDU sessions. This priority may be in subscription data associated to the DNN of a S-NSSAI or configured in the UE by the operator using URSP. The indication in the PDU session establishment request is then evaluated by the PCF and this may drive the Acceptance or Rejection of the PDU session establishment request.
Furthermore, the PDU session establishment accept message can include the priority confirmed by the network. The priority confirmed by the network overrides any priority configured in the UE and this shall replace the configured value. 
[bookmark: _Hlk40367810]The UE can make use of the priority for choosing an existing PDU session to be released if a request to establish a new PDU session is rejected due to limit in the number of PDU sessions in a network slice.

Proposal
The following clarifications are proposed to be added to TR 23.700-40 
First proposed change
[bookmark: _Toc31274698][bookmark: _Toc30640094]6.X	Solution #<X>: Support of maximum number of PDU sessions per Network Slice for a UE 
[bookmark: _Toc16839383][bookmark: _Toc31274699][bookmark: _Toc30640095][bookmark: _Toc26360385][bookmark: _Toc26360316][bookmark: _Toc25971392][bookmark: _Toc25971148][bookmark: _Toc23519156][bookmark: _Toc23517597][bookmark: _Toc23326076][bookmark: _Toc21087542]6.X.1	Introduction
[bookmark: _Toc21087543][bookmark: _Toc16839384]This solution is applicable to KI#2. It is orthogonal to the method used to detect the maximum number of PDU sessions per S-NSSAI has been reached, and it only aims at improving the fairness of the ways the network can enforce the limitation on the number of PDU sessions per network slice in the PLMN.
[bookmark: _Toc23326077][bookmark: _Toc31274700][bookmark: _Toc30640096][bookmark: _Toc26360386][bookmark: _Toc26360317][bookmark: _Toc25971393][bookmark: _Toc25971149][bookmark: _Toc23519157][bookmark: _Toc23517598]6.X.2	High-level Description
[bookmark: _Toc21087544][bookmark: _Toc16839385][bookmark: _Toc31274701][bookmark: _Toc30640097][bookmark: _Toc26360387][bookmark: _Toc26360318][bookmark: _Toc25971394][bookmark: _Toc25971150][bookmark: _Toc23519158][bookmark: _Toc23517599][bookmark: _Toc23326078]UEs can be configured (e.g. by a including it in a PDU session Establishment Accept/Reject, or a PDU Session Modification command for a PDU session for the S-NSSAI) at any time with a maximum number of PDU sessions for the S-NSSAI. This value may change depending on the policies of the network, which can update the UE with a network initiated PDU session Modification procedure, to update or remove any existing limitation. Or the UE can learn the maximum number of PDU sessions for an S-NSSAI from the PDU session establishment reject message indicating that the request to establish a PDU session is rejected due to limit in the number of PDU sessions for the S-NSSAI.

6.X.3	Procedures
6.X.3.0	General
The following clauses provide examples. In addition to the procedures shown, the maximum number of PDU sessions for an S-NSSAI could be carried also in a PDU session establishment reject message indicating that the request to establish a PDU session is rejected due to limit in the number of PDU sessions for the S-NSSAI. This procedure is normally not shown in SA2 TSs.
[bookmark: _Toc21087545][bookmark: _Toc16839386]6.X.3.1	PDU session establishment



Figure 6.x.3.1-1 PDU session establishment
Steps 11-13: The SMF may provide to the UE a value of PDU sessions per UE for the S-NSSAI of the PDU session. The UE stores this value.
Editor's note: How to avoid the UE exceed that value is FFS. 
6.X.3.2	PDU session modification



Figure 6.x.3.2-1 PDU session Modification

Step 3-5: The SMF may provide to the UE a value of PDU sessions per UE for the S-NSSAI of the PDU session.
Editor's note: How to avoid the UE exceed that value is FFS. 

[bookmark: _Toc23326079][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
PCF: support the configuration and update of the UE with a maximum number of PDU sessions per S-NSSAI per UE.
SMF: support the configuration of the UE with a maximum number of PDU sessions per S-NSSAI per UE.
UE: support the handling and storage of the PDU sessions per S-NSSAI per UE Value.

Second proposed change


6.Y	Solution #<Y>: Support of PDU session priority
6.Y.1	Introduction
This solution is applicable to KI#2. It is orthogonal to the method used to detect the maximum number of PDU sessions per S-NSSAI has been reached, and it only aims at improving the fairness of the ways the network can enforce the limitation on the number of PDU sessions per network slice in the PLMN.
6.Y.2	High-level Description
The DNN of the PDU session of a S-NSSAI can be associated to a Priority parameter in the UE configuration. This is indicated in the PDU session establishment request. The PCF can decide to admit or not the PDU session based on this parameter. The DNN Priority parameter can be configured in the UE per DNN/S-NSSAI by means of URSP, or the DNN of the S-NSSAI can be associated to this value as part of subscription data and the network provides it to the UE. The PDU Session Establishment Accept message includes the Priority parameter confirmed by the network. The UE makes use of the Priority parameter for e.g. choosing an existing PDU session to be released in the Networks Slice if a request to establish a new PDU session is rejected due to limit in the number of PDU sessions in a Network Slice. In general, the UE may use this parameter also if it is restricted to establish a number of PDU sessions per UE or per UE/S-NSSAI (see solution in clause 6.X). the Priority value is absolute and not relative to the S-NSSAI.
6.Y.3	Procedures
6.Y.3.0	Upfront UE configuration considerations
The UE configuration with a PDU session priority per DNN can be done via URSP configuration (e.g. via UE configuration Update procedure). Other configuration methods not in scope of 3GPP can also apply.
6.Y.3.1 	PDU session establishment



Figure 6.y.3.1-1 PDU session establishment

[bookmark: _GoBack]Step 1: A UE that is capable to support the PDU session priority, shall indicate it in the PDU Session Establishment Request message to the network
Steps 11-13: The SMF may provide to the UE a confirmed value of PDU session priority for the DNN. If this is different than the one sent by the UE, the UE stores it. 

6.Y.3.2 	PDU session modification


Figure 6.y.3.2-1 PDU session Modification

Step 3-5: The SMF may provide to the UE a value of PDU sessions priority for the DNN. The UE stores this value for the DNN/S-NSSAI of the PDU session.
6.Y.4	Impacts on services, entities and interfaces
SMF: support the handling and configuration of the UE with a PDU session priority per S-NSSAI per UE.
UE: support the handling and storage of the PDU session priority per S-NSSAI per UE.
PCF: enable the UE configuration and modification of PDU session priority per S-NSSAI per UE.
AMF: optionally enable the UE configuration of PDU session priority per S-NSSAI per UE in UE configuration update procedure.

No more changes
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