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1	Discussion
Solution 6.1.2 on Network Slicing defines a Common Control Plane Network Function (CCNF) that is shared by different slices, and other core network specific functions that are specific to network slices referred to as NSIs. At registration, the RAN, using a Multi-Dimensional Descriptor (MDD) if provided by the UE, forwards the message to the CCNF. 
Amongst several functions, the CCNF hosts a Network Slice Instance Selector (NSI Selector) which selects a slice whose functions are not shared with other slices. A common understanding is that functions such as the Session Management (SM) will be hosted in an NSI i.e. the SM function is not shared. Furthermore, when the UE requests a connection, either as part of an Attach or after an attach, then the SM request will be handled by the NSI (specifically the SM function in that NSI) that has been selected.
This document addresses slice reselection for a UE after it has registered to the system.
The selection of a slice (at least as per solution 6.1.2) considers the MDD, UE capability and subscription information:
“By leveraging also the UE's capability and subscriptions data from the subscriber repository in addition to the MDD, the UE will then be authorized to access certain NSIs that correspond to certain MDD values, and the target NSI(s) are selected by the NSI selector of the CCNF”.
It cannot be argued or assumed that all of these factors or parameters will be fixed. At least the subscription information is subject to change and a change of subscription information has always been considered. Recently in the features such as (e)Décor, such scenarios have also been addressed in which subscription changes may occur that may lead to the reselection of a CN for the UE. Similarly, with slicing, it is expected that at least a subscription change may occur, and since this is an input for slice selection, then we can expect that a different slice may be needed when a UE’s subscription information changes after being registered and assigned a slice. 
Also, as per a recent SA1 agreement in S1-161337, the following requirement is captured which confirms the need to address modifications to slice selection:
“The 3GPP system shall be able to change the network slices to which UEs are connected”
Note however, it is also possible that a change of subscription information may not necessarily lead to a change of the UE’s assigned slice since one slice may serve multiple UEs or service types.
Having explained the possibility and need for a modification of slice reselection after being registered, the next aspect to discuss is whether a modification  of slice selection leads to any change of the serving slice, and if so whether a change of NSIs or CCNF is required. 
The modification to the slice selection for a UE can be triggered by the network, or by the UE as described below.
1.2.1 Network Triggered Modification of the Selected Slices
If any of the parameters that determine slice selection change at the network e.g. an update to the subscription information, a network’s policy, etc, then a new MDD may be determined using the updated information. The potentially new MDD may be such that the same CCNF can serve the UE but the NSI needs to be changed. 
However, if the potentially new MDD is such that the same CCNF cannot serve the UE, then a reselection of the CCNF is needed, and in this case the NSIs will also be reselected implicitly.
Therefore, the following high level proposals are made for network triggered modification of slice selection for a UE.
Option 1: new MDD is determined only, the NSI and CCFN remain the same
If any updates occur at the network such that only the UE’s MDD needs to be updated, then the procedure ends. The network provides the updated MDD to the UE when a NAS signalling connection exists. The updated MDD may or may not related to any NSI that the UE may be associated with at the network.
Option 21: reselection of the NSI only
If the network determines, based on subscription change or local policies, that a modification to slice selection is needed, the network determines the new MDD for the UE. Based on the MDD, the network determines if the same CCNF and NSI can serve the UE. If the network determines that the NSI needs to be reselected, the network uses a session management procedure to deactivate the UE’s connection with the NSI that should be changed. The network provides the new MDD to the UE. The UE updates its MDD accordingly and may re-activate a connection using the new MDD.
Option 32: reselection of the CCNF
Similarly, as explained above, the network may determine based on a new MDD that the CCNF should be reselected for the UE. In this case, the network provides the UE with the new MDD and requests the UE to initiate an MM procedurere-attach to the system. The UE sends an MM procedure and includes the MDD and the old Temp ID that was provided by the first CCNF. The UE uses the new MDD in the RRC message but does not provide the old Temp ID in the RRC message re-attaches and uses the new MDD in the RRC signalling which will lead the RAN to select the corresponding new CCNF.
1.2.2 UE Triggered Modification of the Selected Slices
For the UE triggered modification to slice selection, the procedure is similar however it is triggered by the UE. Specifically, the UE may require to use an updated MDD e.g. a new entry of an MDD is required from the list of configured MDD entries that the UE has. This may be due to application layer requests.
When this occurs, the UE sends a NAS message to the network with the updated MDD. Once the network receives the updated MDD from the UE, the network verifies if the UE is allowed to use the requested MDD. The network confirms this in the NAS response message.
Moreover, the new MDD from the UE may either cause no change to the UE’s service (option 1 above), or it may cause a change to an NSI (option 2 above), or a change to the UE’s CCNF (option 3 above). The network then takes the actions as described for the cases above accordingly. 

2	Proposal
An update of solution 6.1.2 is provided such that both slice selection and reselection is done as per the discussion provided above. In brief, the following changes are made:
· Slice selection is only done when the UE wants to use the slice in the CN e.g. when a PDN request is made
· A change in subscription information or local policies at the network can lead to a new MDD for the UE. This in turn may lead to a change of NSI or CCNF. In either case, a new MDD is provided to the UE:
· A change of NSI only requires a re-activation of a connection with the new NSI
· A change of CCNF requires a redirection of the UE to a new CCNF

*************** Start of Changes ***************


6.1.2.2.3.3	Reselection of a Network Slice after UE Registration
After the UE is registered with a CCNF, the network’s local policies may change, or the UE subscription information may be updated, or an updated MDD may be sent by the UE. As these factors may determine the selection of a particular slice for a UE, the update may lead to a modification of the Active set of Network Slice Instances for the UE. This in turn may lead to the need to change the CCNF as the current CCNF may not be any longer suitable for the active set of slices. In general, the modification can be network triggered or UE triggered as described below.

6.1.2.2.3.3.1	Network Triggered Reselection of a Network Slice 

Based on the network policies or updated subscription information, the network determines a new MDD that is allowed for the UE. With the new MDD. The Network slice Instance Selection Function is triggered to evaluate the applicable NSIs for the UE and the following procedure in figure 6.1.2.2.3.3.1-1:
Editor's note:	whether a change of MDD can occur for a UE without a change of NSI or CCNF is FFS.
Editor's note:	how a change of NSI or CCNF is done due to load balancing or other reasons not described above is FFS.



Figure 6.1.2.2.3.3.1-1: Network Triggered Reselection of the Network Slice
1) The network determines a new MDD for the UE be based on local policies or updates subscription information. The network updates the NSI binding for the UE.
2) The CCNF may deactivate a PDU session for the NSI that has been removed for this UE.

If the same CCNF can serve the UE, the procedure continues with step 3. If the current CCNF needs to be reselected, then the procedure continues with step 5 directly.

3) The CCNF sends an MM Notification message to the UE and includes the new MDD. The MM message may also carry an SM message for any PDU connection that may have been deactivated.
4) If required, the UE may establish a new PDU session using the new MDD. For a change of NSI only within the same CCNF, the procedure ends here.
5) If the serving CCNF determines that the CCNF should be reselected for this UE, the CCNF sends an MM Notification message with the new MDD. The message also includes an indication for the UE to initiate an MM procedure. The UE updates its currently used MDD vectors set accordingly. The MM message may carry an SM container indicating in an SM message which PDN connections are released if applicable.
6) The UE sends an MM Request message including the new MDD and the old Temp ID that was provided by the first CCNF. The UE includes the new MDD in the RRC message but does not include the old Temp ID in the RRC message. The MM message may carry an SM container indicating in an SM message which PDN connections are to be established if applicable
7) The RAN forwards the NAS message to the appropriate CCNF that is determined based on the new MDD in the RRC message. The new CCNF may use the old Temp ID to fetch the UE’s context from the previous CCNF.
8) The new CCNF performs NSI selection and binding for the UE.
9) The CCNF sends an MM Response message to the UE including the allowed MDD and a Temp ID that points to this CCNF. If required, the UE may subsequently request a new PDU session using the allowed MDD.

6.1.2.2.3.3.2	UE Triggered Reselection of a Network Slice

A UE may be configured with an MDD that has multiple vectors. The UE may be using at a given point in time a subset of the whole set of MDD Vectors it is configured with. If the UE requires to use a different set of MDD vectors, different from what is currently being used, e.g. due to a need for a new PDN connection or other local UE policies, the UE executes this procedure. 
When the request is triggered by a need for a new PDN connection, the UE sends the updated MDD in the NAS MM message that also carries the SM message in a SM container. If the requested is triggered for other reasons e.g. local policies in the UE, then the UE sends an MM message with the updated MDD. 
NOTE :	the exact MM message to use for sending an updated MDD that is not triggered by a SM request is up to stage 3 working groups to define.
The overall procedure is described in the figure below.


Figure 6.1.2.2.3.3.2-1 – UE Triggered Reselection of the Network Slice
1) The UE sends an MM Request message to the network with the new MDD. If the updated MDD is triggered by a SM request, the MM message will also carry an SM message in a SM container.
2) The network verifies if the updated MDD is allowed for this UE based on local policies and subscription information. The CCNF updates the NSI binding for this UE accordingly.
3) If the NAS message contained a SM request, the network processes the SM request if authorized. The CCNF may add or delete an NSI based on the authorized MDD update.

If the CCNF determines that only the NSI should be changed for the same CCNF then the procedure continues with step 4. If the CCNF determines that a reselection of the CCNF is needed, then the procedure continues with step 5 directly.
4) For a change of NSI only, the CCNF sends an MM Response message to the UE with the allowed MDD. The MM message may carry an SM container indicating in an SM message which PDN connections are released if applicable. If the updated MDD leads to a change of NSI only, the procedure ends here.
5) If the CCNF determines that a CCNF reselection is needed, the CCNF sends an MM response message with the allowed MDD and an indication for the UE to initiate an MM procedure.
6) The UE continues with step 6 of 6.1.2.2.3.3.1-1.

[bookmark: _Toc456901287][bookmark: _Toc456903035][bookmark: _Toc456903612][bookmark: _Toc458112368]6.1.2.3	Solution evaluation
Editor's note:	This clause will contain evaluation on the system impacts, e.g. UE, access network and non-access network.

*************** End of Changes ***************
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