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Abstract of the contribution: Discussion and a proposal on how 5GC should be triggered to update a roaming UE with e.g. new Configured NSSAI for serving PLMN due to changed Configured S-NSSAIs in HPLMN.
Background
The change by the HPLMN of the Configured NSSAI for the HPLMN shall be possible to perform both for roaming and non-roaming UEs. The procedure to provide non-roaming UEs with Configured NSSAI for serving PLMN seems to be in place. The procedure to perform updates for roaming UEs is missing when the HPLMN has made changes in the Configured NSSAI.
Analysis

A re-configuration of the network slices may take place at any time. Example of change may be re-organization of slices in AMFs/NSSFs, updates of subscription information affecting how slices can be used for a UE, and updates of Network Slicing SLA information between operators. This means that the slice information in a UE may need to be updated accordingly. 

The UE holds information about Configured NSSAIs for serving PLMN and HPLMN, Allowed NSSAI, and based on this information (and the related mapping information) the UE can construct the Requested NSSAIs. The three are therefore strongly related and a change in one of them may resonate on the others. The UE further may hold a mapping information between UE applications and what Network Slices the applications requires through the NSSP. Therefore, the NSSP need to be in sync with the Configured, Allowed and Requested NSSAIs. A key question is which NF may be responsible to control the Configured NSSAI for the HPLMN.
Note: The “Configured NSSAI for HPLMN” is more on a conceptual level. The UE does not need to hold any “Configured NSSAI for HPLMN”, but rather a mapping between NSSP, Configured NSSAI for Serving PLMN and Allowed NSSAI. This means that there is no need for any Information Element that transfers the “Configured NSSAI for the HPLMN” to the UE (see Annex UE logic below).  
NSSF holds the network slice configuration information. The NSSF is however UE agnostic and holds no UE specific slice information. NSSF doesn’t use services from other NFs. NSSF uses its service operation “Notify” to indicate changes to its consumers, e.g. AMF.
PCF includes the NSSP/URSP which implicitly may be used by the UE to derive the Configured NSSAI for the HPLMN (e.g. all NSSPs together) as the S-NSSAIs in the NSSP are equivalent to the Subscribed S-NSSAIs (mapping information is used to tie together the Subscribed S-NSSAIs and NSSP with Configured NSSAI for Serving PLMN and Allowed NSSAI and therefore the values needs to be aligned).

UDM holds UE Subscribed S-NSSAIs values.

Change of Configured NSSAI for Non-Roaming subscribers is described in 

· 3GPP 23.501 Clause 5.15.4.2: “At any time, the AMF may provide the UE with a new Configured NSSAI for the Serving PLMN, associated with mapping of the Configured NSSAI to the Configured NSSAI for the HPLMN as specified in clause 5.15.4.1…. The AMF provides the new Configured NSSAI as specified in TS 23.502 [3], clause 4.2.4 UE Configuration Update procedure.”
Change of Configured NSSAI for Roaming subscribers

If the Network in HPLMN changes the configuration of Network Slices affecting the definition of Configured NSSAI for HPLMN, and there is a roaming agreement between Serving PLMN and HPLMN, a roaming UE may need to update its values for the Configured, Allowed and Requested NSSAIs. New Configured NSSAI for the Serving PLMN may need to be computed based on input from the NSSF and stored SLAs between PLMNs.

Issue 1

· Which NF should be responsible to initiate the changes? No NF in the Serving PLMN (e.g. V-AMF) can trigger this indication since they are unaware of the changes in the HPLMN. H-NSSF cannot trigger since it is UE agnostic. 
Issue 2

· The NSSP policy in the UE may also need to be updated after a change of slice information in the NFs. Otherwise it will be hard to map UE applications to appropriate Network Slices. 
Proposal 1

· The proposal is to let UDM to be the triggering function (as UDM already provides changes of Subscribed S-NSSAIs to AMF, optionally adapted per PLMN).

Proposal 2: 
· The V-PCF is responsible to push the NSSP to the UE via V-AMF.
Solution sketch:
1. (Precondition) UDM holds information about the SLAs between the operators.

2. (Precondition) AMF subscribes to changes of Subscribed S-NSSAIs.

3. (Precondition) AMF has already established a relation to H-PCF by using the procedure “AM Policy Association Establishment with new Selected PCF”, see 3GPP TS 23.501 clause 4.16.1.2. This means that the V-PCF can subscribe to AMF events for the UE.
4. (Precondition) H-PCF gets aware of slice subscription changes i.e. changes of Subscribed S-NSSAIs.
a. Alt 1. AMF includes Subscribed S-NSSAIs when issuing AM Policy Association Establishment and Modification.
b. Alt 2. H-PCF subscribes to UDR for subscription changes

c. As alt 1 is already used for Access and mobility related policy control e.g. RFSP then it is proposed to progress alt 1, but to not include the information as AM policies as such.

5. Network Slice configuration change takes place in HPLMN affecting the Serving and Home PLMN Network Slicing SLA. SLA information is kept in UDM and NSSF. 
6. The Subscriber information of impacted subscription is updated. Since AMF subscribes to changes of Subscribed S-NSSAIs, AMF will be indicated.

7. AMF will perform a “UE Configuration Update” procedure (3GPP TS 23.502 Clause 4.2.4.2), to the UE. This step will include a re-calculation of Configured NSSAI for the serving PLMN and related mapped NSSAIs.
a. In the case of SLA changes: AMF and NSSF need to be provisioned with updated SLA as applicable.
8. Applicable UE NSSPs may have to be updated because of the slice changes. V-PCF needs to be notified of the change. UDM will notify AMF, and the AMF will update V-PCF/H-PCF. H-PCF will re-calculate the NSSP/URSP based on the clice changes. By using the association in Step 3 above, H-PCF will notify V-PCF. V-PCF will push the NSSP to the UE by using the procedure “UE Configuration Update procedure for transparent UE Policy delivery” procedure (3GPP TS 23.502 Clause 4.2.4.3.)

9. UE will update its values for Configured NSSAI for serving PLMN, Allowed NSSAI, and Requested NSSAI, as well as the NSSP.
Note: The Network and UE is now in sync when it comes to Network Slicing information and UE slicing policies.
Proposal
It is proposed that SA2 accepts the solution proposal as outlined in the analysis clause and as described in the CR 0359 on 23.501 see S2-184876, and CR 0410 on 23.502 see S2-184877, and CR 0081 on 23.503 see S2-185088.
Annex
UE logic
UE needs to provide a Requested NSSAI which is derived from which applications that needs connectivity i.e.:

1.
NSSP/URSP provides mapping from applications to S-NSSAI values (applicable in HPLMN).

2.
Using the S-NSSAI values in step 1, the UE checks if the UE got S-NSSAI values applicable for the current serving PLMN using either

2a.
If the UE got Allowed NSSAI, then check the mapping of Allowed NSSAI to Configured NSSAI for the HPLMN (which includes the HPLMN values). If the value from NSSP/URSP matches, then use the corresponding S-NSSAI value of the Allowed NSSAI in the Requested NSSAI

2b.
If the UE got no Allowed NSSAI, but the UE got Configured NSSAI for the serving PLMN, then check the mapping of the Configured NSSAI for the Serving PLMN (which includes the HPLMN values). If the value from NSSP/URSP matches, then use the corresponding S-NSSAI value of the Configured NSSAI for the serving PLMN in the Requested NSSAI.

2c.
If the UE got no Allowed NSSAI and no Configured NSSAI for the serving PLMN, but the UE got Configured NSSAI for "any" PLMN. Then the UE uses those S-NSSAI values in the Requested NSSAI independent of application in use (CHECK) as UE is expected to get Configured NSSAI for serving PLMN once the UE has been registered.
3.
During the Registration procedure the UE gets Allowed NSSAI and possibly Configured NSSAI for serving PLMN and possibly associated mapping information between serving PLMN S-NSSAI and home PLMN S-NSSAI. The UE uses the mapping information to know which S-NSSAIs in the NSSP/URSP that got connectivity.
Conclusion: There is no need for the Configured NSSAI for HPLMN in the UE, i.e. it is just a concept to explain the context where the S-NSSAI values are applicable to.
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