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1. Introduction

This contribution shows what are the architecture constraints to be taken into account for Shared Network in CS domain when an Anchor-MSC is used. 

Currently regional subscription is not within the scope of Shared Network for Release 5. However, if Shared Networks should be able to evolve easily to include this, regional restriction should be considered. Thus, this contribution consider both the national roaming restrictions and the regional ones.
2. How national restriction and regional restriction currently apply:

In Idle mode:

· national restriction is checked by the MSC/VLR the UE is attached to, based on internal MSC roaming restrictions rules

· regional restriction is checked in the MSC/VLR the UE is attached to, based on ZCs provided by the HLR in InsertSubscriberData message. 
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In Connected mode:

· the UE can roams under a non-Anchor MSC and its MM context remains in the Anchor MSC.

· there are currently no check of the national roaming restrictions

· there are currently no  check of regional roaming restrictions

· this restriction brings to the fact that the call remain establish even if a UE roams under a non-authorized coverage. When the call ends, the UE restrictions are checked in the new MSC at next LA Update and the UE is rejected if needed. 

2. How national restriction and regional restriction would apply with Shared Network

Same restrictions as if the UE was in idle-mode:

In order to get a similar UE restriction when the user is in idle mode or connected mode, the restrictions used in connected mode shall be aligned with restrictions used in idle mode:

· the RNC shall get equivalent of national roaming restrictions of the non-Anchor MSC, i.e. equivalent of national rules available in the non-Anchor MSC

· the RNC shall get equivalent of regional roaming restrictions of the non-Anchor MSC, i.e. equivalent of the ZCs relative to the non-Anchor MSC

Source of these restrictions information:

It has been clarified in RAN3 that in order to avoid blind Handover, the Source RNC shall get these restrictions information at call setup before cell change decision is taken.
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· National roaming restrictions:
· The Anchor MSC has to know the national roaming restrictions of the neighbouring MSCs even in other PLMNs that can be reached by the UE in connected mode. This means the national roaming rules of all the other MSCs that are accessible via the current Anchor MSC. In the above figure, when the UE is under Anchor MSC1 coverage, this means that the Anchor MSC1 should provide National roaming restriction of the UE for the cells the UE can reach, that are cells under RNC2a, RNC2b and eventually RNC1b of Operator B.
· Regional roaming restrictions:
· As regional restriction has to be checked for connected mode and as regional subscriptions are obtained at UE attachment (InsertSubscriberData), the HLR shall provide regional restrictions of all MSC/VLRs at UE attachment: the HLR should provide the regional roaming restriction relative to the current MSC/VLR but also regional roaming restrictions for all MSC/VLRs in the ISD.
· The Anchor MSC will retrieve from the HLR the regional roaming restrictions of the neighbouring MSCs even in other PLMNs that can be reached by the UE in connected mode and with which the Operator expects to apply Shared Network. 
· In order to avoid introducing new concept in the HLR, it is proposed to re-use the existing ZCs for regional restrictions provided by the HLR to the MSC/VLR.
What happen when the UE has roamed under a non-Anchor MSC coverage:

When the UE is under a non-Anchor MSC coverage, national and regional roaming restrictions information have to be provided over Iu to the SRNC. 

The question whether these information shall come from the Anchor MSC or from the non-Anchor MSC has to be responded.
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· National roaming restrictions:
Current non-Anchor MSC is transparent to the messages send between the Anchor MSC and the SRNC under the non-Anchor MSC coverage: the non-Anchor MSC is only used to relay messages received on the E interface to Iu interface but has no added values. 

If the non-Anchor MSC provides its national roaming restriction, it would have to add its own information on information provided by the Anchor-MSC to the RNC. 

If we expect to avoid that the non-Anchor adds some information on information currently transported in a transparent way from the Anchor MSC to the RNC, the Anchor MSC should provide the national roaming restriction and  be configured with the national roaming restrictions of the non-Anchor MSC(It can be noted that with the case shown in previous section, a Anchor MSC has already to know similar configurations for RNCs that can be reached by the UE.)

· Regional roaming restrictions:
The Anchor MSC is the only MSC that has access to UE subscription information in the HLR and can retrieve the regional roaming restrictions of the UE.

The non-Anchor MSC cannot get the HLR regional roaming restrictions.

The Anchor-MSC shall provide the regional roaming restrictions retrieved from the HLR. 

If we expect to keep the non-Anchor MSC transparent for the messages sent between the Anchor MSC and the RNC, the non-Anchor MSC shall not change the regional roaming restrictions sent by the Anchor MSC. In this case, the Anchor-MSC has to know the meaning of the ZC for the non-Anchor MSC.

If we expect the non-Anchor MSC to interpret the ZC issued from the HLR, the non-Anchor MSC will not more be transparent to the messages sent between the Anchor-MSC and the RNC. 

4. Conclusion

It is proposed to agree that in order to avoid changes in the HLR data, the ZCs of the HLR shall be re-used as regional roaming restrictions for both idle and connected mode and that the HLR shall provide the regional roaming restriction of the UE for all the MSC/VLRs at UE attachment.

It is also proposed that SA2 discuss and determine whether the Anchor-MSC shall provide the national roaming restrictions and regional roaming restrictions transparently for the non-Anchor MSC or if the non-Anchor MSC shall set its own national and regional roaming restrictions (for regional roaming restriction, non-Anchor MSC should use the ZCs retrieved from the HLR by the Anchor-MSC)

A LS should be send to RAN3 , CN1 and CN4 in order to clarify the architecture agreements done in SA2 that these groups have to consider when specifying Shared Network.
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