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Introduction 
Normally, after the mobile successfully registered on an MSC/VLR, the VLR stores the Location Area (LA) where the mobile is located. For a mobile termination (MT) call, the network pages the mobile in the LA.

When a VLR restarts after a failure, there will be no location information stored in the VLR for an affected mobile. As part of the recovery procedure, for an MT call, the network must search the entire MSC area for the mobile. The location information, LA, is updated in VLR once the mobile responds.

If the MSC/VLR covers a (relatively) small area (say, of a city) the MSC-wide paging would not cause serious radio traffic problem in that MSC area.

If the MSC/VLR cover a large geographical area (say, of the multiples of cities), which may be the case in a Iu/A Flex configuration network (pool area), it is not reasonable to search the entire geographical area for the mobile when the mobile remains most likely in the LA (or the city) from which it was registered on the MSC/VLR.
The present document is intended to discuss possible solutions in order to avoid the search procedure after a VLR restart (no LA known).
Problem description and proposed solution
In a Iu/A-Flex network configuration, an MSC/VLR will together with other MSCs/VLRs serve a large geographical area (= pool area). 

After a MSC/VLR restart, the mobile remains most likely in the LA from which it was registered on that MSC/VLR.
If the pool area is divided into several “paging areas” (PAI) (say, of cities) it is more reasonable to page the mobile first in the “paging area”, prior to initiate a search if needed. A “paging area” is a collection of Location Areas.
The proposed solution is to backup the PAI in the HLR, which should then send it to the VLR in the MAP Provide Roaming Number. The VLR should page in the PAI if the LA is not known.
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During the location update (or each time the mobile roams to a new paging area), the HLR should be updated with the PAI for the paging area where the mobile is currently located.
A new “pagingAreaIdentity” parameter is needed in the MAP Update Location message.

To reduce the MAP VLR-HLR traffic (when only PAI update is needed), VLR and HLR should support the "skipSubscriberDataUpdate" parameter.

=> This parameter should no more be tied with the sending of IMEI 
Currently, 
ADD-Info ::= SEQUENCE {


imeisv

[0] IMEI,


skipSubscriberDataUpdate
[1] NULL

OPTIONAL,


...}

Sending of IMEI may use the "skipSubscriberDataUpdate" parameter to reduce the MAP traffic. 
In other words, any applications should be able to use the parameter to reduce the MAP traffic

For the MT call, the HLR should send the PAI (if stored) in the MAP Provided Roaming Number message to the VLR. If the VLR has lost the location information LA due to a restart, the VLR should use the PAI to page the mobile.
In the case of paging timer expiry, the search (in the whole pool area) may be performed as a network option. If the mobile responds from a new paging area, the HLR shall be updated with the new PAI.

After the HLR reset, the HLR may send the outdated PAI to the (wrong) VLR, the search of the paging area may fail and the global paging (the pool area) may be required. But the concurrence of both the HLR reset and the VLR restart should be the rare case.
Note: A “paging area” might be seen as a “MSC/VLR area” in a pre-Iu/A Flex network configuration (see below)
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The Paging Area concept may also apply to the following network configuration where a MSC/VLR controls RAN nodes in separate geographical areas.
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In that context, if the LA is not known, or if the first paging on LA fails, it would be more reasonable to page the mobile at the geographical area level (= “paging area”), prior to initiate a search on all the geographical areas. So the PAI update in HLR (with skip indicator to avoid transfer of data (ISD)) would be helpful.

Conclusion
3GPP CT4 are asked to discuss and validate the requested MAP changes:
· "skipSubscriberDataUpdate" parameter should not be tied to the sending of the IMEI;

· New parameter “Paging Area Identity” may be sent by the VLR to the HLR in MAP Update Location, and by the HLR to the VLR in MAP Provide Roaming Number.

Alcatel-Lucent will provide corresponding CRs at the CT4#38 meeting if the proposal can be agreed.
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