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Abstract of the contribution: Discuss how to support in roaming case the RAT access restriction can be different comparing to the home PLMN case per the subscriber granularity.
Introduction
Except the EPS or GPRS roaming agreement with VPLMN, HPLMN may also want to not allow the subscribers to access specific RATs based on subscribers’ subscription. For example, subscribers may choose to only subscribe GPRS roaming but not the EPS roaming. This is to avoid potential enormous EPS roaming fee due to different roaming fee for GPRS and EPS. 

The TS 23.221has defined that “If roaming restriction to specific RATs needs to be enforced, SGSN and MME may be configured with a list of HPLMN IDs that are not allowed to access that RAT”. So this restriction is per PLMN granularity. It can not fulfil the above requirement. 

Discussion

The use case discussed above can be summarized as below, 

1) The user has EPS subscription and allows using EPS network in the HPLMN. 

2) When the user is in the visit network, per the user’s willing it may be not allowed to use the EPS network. 
The existing RAT access restriction is based on the user’s subscription data or configuration data on the MME/SGSN. For the roaming restriction the restriction is per PLMN granularity, i.e. the restriction is applied to all user from that PLMN. 
So the missed gap can be listed as below,

1) HSS, the subscription data stored in the HSS should enable HSS to send different subscription data related to RAT restriction based on the PLMN UE camped.
2) SGSN, when the UE registered via the GPRS network, the subscription data includes the related RAT restriction, which can be different per the PLMN SGSN located. The RAT access restriction can reuse the existing ARD(Access-Restriction-Data) IE. No change is need to the existing specification. 

3) MME, when the UE registered via the EPS network, the HSS should judge whether the PLMN UE camped is permitted to be registered. Because MME will map received Diameter-Result-Code values or Experimental-Result values to appropriate cause codes in the NAS sent to the UE. The HSS shall return a proper result code. For example, if subscriber, who has not subscribed EPS roaming but subscribed GPRS roaming, if the HSS sends a wrong result code which is mapped to NAS Cause Code values #11 "PLMN not allowed", the subscriber will not be able to attach to all PS network in the visit PLMN, including EPS and GPRS. 

So besides adding new subscription information on EPS or GPRS roaming in HSS, the behaviour of the HSS also needs to be defined. This means that HSS should return a correct result code for subscriber roaming in VPLMN if the EPS roaming is not allowed even UE has EPS subscription.
Conclusion
It is proposed to add corresponding subscription information and description on the behaviour of HSS for the scenario where subscribers do not subscribe EPS roaming in HSS.
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