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Abstract of the contribution: this contribution tackles the topic of adding and removing slices in the context of solution 2.
Introduction
It has been agreed a UE may access simultaneously more slices. In the context of solution 6.1.2 each slice a UE uses is identified via a vector in a MDD. 
So far it has not been clarified, however, whether it is possible to add or remove NSIs to/from the set of active slices for a UE (whether based on UE request or network decision). This paper clarifies this and how this can be achieved.

Discussion

The solution documented in section 6.1.2 assumes that a UE at attach time is associated to a set of active NSIs. The association is in the form of a binding, which is a mapping, between the accepted MDD vectors and the corresponding NSIs. 
As part of the Attach procedure there is no expected PDU session establishment over the Active Slices Instances set.

However a UE may establish PDU sessions in the Slices at attach time either:

1) By including SM messages in the Attach request via SM containers like in the EPS attach today.

2) By using SM signalling after successful attach to establish PDU session over the NSIs the US need a PDU session from.

It is therefore considered that since the initial Active set of slices is established using a MM procedure (attach) and it can be divorced from actual PDU session establishment, we ought to follow a similar approach for addition or removal of NSIs for a UE.  

Proposal 1: A UE or the network can request to add or remove a NSI to/from a set of Active NSIs via a MM procedure. The exact messages names are not defined, it could be a new type of attach message (like a Network Sice Attach/Detach procedure), this could be a decision taken in stage 3, so for now we indicate this as "MM message". 

Proposal 2: the establishment of a PDU session over a new slice may be embedded in the MM message used to add a new slice via a SM container, or be done separately via a dedicated SM transaction.
Proposal
It is proposed to add the following text to TR23.799.
PROPOSED CHANGE
6.1.2.2.3.x
Subsequent NAS signalling – Addition or removal of a NSI (UE initiated)
After the UE is registered, it may request to be added to a new Network Slice e.g. due to the UE starting off new applications that benefit from that Network Slice. It may also request to abandon certain slices as no longer needed. The modification of slice selection may lead to a change of the CCNF serving the UE. The following procedure indicates the related message flow without specific whether a new attach type or a TAU would be used.
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3. Security procedures  
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Figure 6.1.2.2.3.x-1: UE initiated addition or removal of a NSI
1.
A UE needs to modify the active set of NSIs it is using. The UE sends and MM message Request including the Temporary ID for the UE and a Requested MDD in the MM message Request.  The Temporary ID is also included in the RRC layer connection request when it is established to carry this message (if the UE is not yet in connected state).
2.
The RAN forwards the MM message Request to the CCNF associated to the Temporary ID included in the RRC message.
3.
The CCNF may execute the procedures for 3GPP system authentication and authorization for the UE.

4.
If the UE is successfully authenticated, its subscription data is checked to verify the requested MDD is allowed and an Accepted MDD is formed as below in this step. If the CCNF detects it is not suited to handle the new MDD and set of active NSIs, the procedure continues from step 5. Otherwise, the CCNF decides the new allowed set of NSI(s) for the UE based on an evaluation of the Requested MDD, Subscribed MDD (if available), UE capabilities, UE's subscription policy, UE's serving RAN type etc. The following may apply:

- if some Default NSI(s) was missing from the Requested MDD, the UE is still assigned to these NSI(s) and the corresponding MDD vector(s) is added in the  Accepted MDD 
- if some new MDD vector cannot be accepted, it is not added to the Accepted MDD.
The Accepted MDD is the result of this step and is passed to the UE in the MM message Accept message.
If some DNNs are specific to some MDD vectors (e.g. based on subscription data), the mapping of these DNNs to MDD vectors is recorded in the UE context in the CCNF.
The procedure continues to step 8.
5.
If the UE is no longer suitably handled by the current CCNF where the MM message Request was routed to, this CCNF may redirect the UE to a new Serving CCNF that is more optimal (or less loaded) for the selected slices. Then, the current CCNF forwards the MM message Request to the new Serving CCNF with an indication that it is a forwarded MM message together with IMSI , the MM context including the NAS key and Accepted MDD in order to indicate that the UE has been authenticated for NSI(s) Assignment as described in step 4.
6.
The Selected Serving CCNF performs the NSI selection as described in step 4 above.
7.
The Selected Serving CCNF binds the UE to the selected NSI(s) by creating the related context associating the Accepted MDD vectors to the NSI(s) for the UE and then sends back the Forwarded MM messageAccept message with Temporary ID and the Accepted MDD for subsequent usage by the UE. If there are any DNNs that are specific to any MDD vectors, the mapping is passed to the UE also.

8.
If the steps 5 to 7 were executed, the Serving CCNF sends to the RAN the MM message Accept in a NAS message including the content as described in the message in step 7 above. Otherwise, the Default/Target CCNF, which is now the Serving CCNF, binds the UE to the selected NSI(s)  by creating the related context associating the Accepted MDD vectors to the NSI(s) and then sends MM message Accept message with Temporary ID the Accepted MDD  for subsequent usage by the UE and any DNN to MDD vector mappings. The Serving CCNF includes the Accepted MDD in the NG2 transport.

9.
The RAN forwards the MM message Accept received in step 7 or 8 to the UE
It is possible to include in the MM message Request a SM container so that the PDU sessions are established for all or a subset of the new Active Slices for the UE. Alternately a subsequent SM message exchange could be used to establish the PDU sessions for the NSIs that need these.
When an existing NSI is removed from the Active Set of NSIs, the UE is disconnected from the related PDN connections as applicable in the network and the Ue locally releases all the NSI related context including the associated PDN connections.
6.1.2.2.3.y
Subsequent NAS signalling – Addition or removal of a NSI (network initiated)
After the UE is registered, the network may decide based on local policy or other reasons to remove or add the UE from/to a NSI. For instance the subscription may change or the UE detected behaviour triggers a network decision to change the way it is handled. The following procedure shows how it can be possible to achieve this reusing the procedure defined in clause 6.1.2.2.3.x. triggered by the network instead of by an internal UE logic.
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1. MM message  Indication   (   New MDD )  

2. UE initiated   Addition or removal of NSI   procedure  (see  6.1.2.2.3 .x)  


Figure 6.1.2.2.3.y-1: Network initiated addition or removal of a NSI

0.
The Network Decides that a UE needs to modify the active set of NSIs it is using based on local policy.
1.
The CCNF sends to the UE via the RAN a MM message indicating to the UE it needs to use a new value of MDD and this triggers a UE initiated Addition or removal of a NSI procedure defined in clause 6.1.2.2.3.x.
2.
The UE executes a UE initiated Addition or removal of a NSI (see clause 6.1.2.2.3.x)
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