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Abstract of the contribution: This discussion paper evaluates different solutions for providing a list of Data Off exempted services per PLMN to the UE.
Discussion
Per TS 22.011 clause 10.2, the list of "exempted services when PS Data Off" is activated and managed by the Home Operator on a per VPLMN basis. 
In Rel-14, TS 23.401 specifies:

" In this release of the specifications, the UEs are all configured with a default list of 3GPP PS Data Off Exempted Services, that are provided to the UEs by Device Management or UICC provisioning and the Default list of 3GPP PS Data Off Exempt Services is valid for any PLMN the UE is roaming in."

Device Management (e.g. OMA-DM) or UICC provisioning can indeed be used when all the PLMNs in the world have the same list of PS Data Off exempted services, or at least when these lists of exempted services are stable and when no additional PLMN roaming partner is added to the PLMNs the UE can roam into. 
When roaming partners are added/modified/removed (which happens quite frequently), or when the list of exempted services changes in any VPLMN, the list of PS Data Off exempted services needs to be provided to the UE as soon as possible.

Indeed, the list of PS Data Off exempted services cannot be downloaded to the UE after the UE has registered to a VPLMN because it is too late: the UE may use non-exempted services as soon as it is registered. When Device Management and UICC provisioning (e.g. via SIM Toolkit) are used, the list of PS Data Off exempted services should have been updated before the UE moves to a VPLMN, even if the UE will never roam into. In other words, the UE should have the list of PS Data Off exempted services for all the VPLMNs (even if the UE will never roam to most of them) always up to date. 
This will make huge and stormy signaling because all the UEs need to be updated as soon as possible each time a roaming partner is added and each time the list of PS Data Off exempted services for a VPLMN changes (SA1 is adding more services and no one could say that no others will be added in the future, especially when these services are PLMN specific). 
Placing the list of PS Data Off exempted services in the HSS allows the network to only provision the list of exempted services of the VPLMN the UE is attaching to.

· It avoids the download of all sets of lists and VPLMN-ids;
· It minimizes the signalling due to the addition of a roaming partner or to a change of a PS Data Off exempted service in a VPLMN: such signalling would be for all the subscribers of a home PLMN;
· It will avoid signalling storms due to the fact the above signalling concerns all the UEs at same time.
Note that placing the list of PS Data Off exempted services in the HSS is also a safe solution as it has minimal impacts to the HSS: 

1) the list of PS Data Off exempted services is the same for all the UEs of a Home Operator i.e. it is not a per UE information.
2) the list of exempted services for the registered PLMN is only added to the UE subscription data when the subscription data is downloaded from the HSS. 
3) There is no change of the state machine, no additional message. 
Proposal

It is proposed to agree on a solution whereby 

· the HSS is populated with one list of PS Data Off exempted services per PLMN;

· these lists are the same for all its subscribers;

· the list corresponding to the registered PLMN is downloaded to the serving MME/SGSN via Location Update and Insert Subscriber Data procedures;

· the UE is provided with the list of PS Data Off exempted services from the MME/SGSN in the Attach Accept and, for the case the list of PS Data Off exempted services is changed by O&M in the HSS, via any NAS MM procedure. 
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