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Abstract of the contribution:
This paper proposes to agree on a realistic LTE deployment scenario and, proposes the need of location updating coordination for 2G/3G-CS and LTE.
1. INTRODUCTION
With regard to coordinated location management between 2G/3G-CS and LTE, the discussion has only been about the handover point of view like VCC-related issues.  In particular, there has not been a discussion about location updating coordination between idle mode 2G/3G-CS and LTE.

To start discussion, it is necessary to identify the case where location update coordination between 2G/3G-CS and LTE is needed.  This paper proposes to agree on a realistic LTE deployment scenario and, taking the scenario as the basis, proposes the need of location updating coordination for 2G/3G-CS and LTE.
2. LTE DEPLOYMENT SCENARIO
Scenario)
As an initial deployment, operators may choose a scenario where legacy CS services are kept provided in legacy 2G/3G access, while LTE is installed for the purpose of providing ‘high speed data accesses’ and does not provide CS services via neither IMS nor other solutions. 

This is because at the time of LTE introduction, the legacy 2G/3G CS nodes are likely to remain deployed as proposed in [1] and [2].  Considering this scenario, the legacy CS services are provided in UMTS side, maximising the reuse of legacy 2G/3G assets.

Proposal 1)
It’s proposed to agree on the above scenario to be supported in Release 8 specifications.
3. ISSUES WITH LOCATION UPDATING IN THE ABOVE MENTIONED SCENARIO
3.1 Discussion
When the LTE is deployed as mentioned above, the following point needs to be incorporated into LTE in order to provide 3G-CS services:
· The change in LA is discovered and LA update is done at the same time of TA update
Note that RAN2 assumption for LTE and 3G accesses are the following:
· UE can only receive the strength of electric field of the accesses in which the UE is not camped

· UE cannot be paged or update location in the accesses in which the UE is not camped
If the above functionality is not available, the following problems occur.
PROBLEM 1: Missed Incoming Call

Figure 1 illustrates that the UE in LTE moves to the new LA but does not perform TA update.  In this case, the VLR remains unchanged although the UE is physically moved to the new LA, because there is no way the UE can figure out whether it is in the new LA unless the user manually changes RAT due to the UE assumption.

When there’s an incoming call in 2G/3G access, the call is routed to registered VLR/MSC1 and the VLR/MSC1 then performs paging in the LA where it believes the called UE resides. However, the UE is not present in the LA of VLR/MSC1 where paging is done and hence the call will be missed, since there’s no mechanism to track the change in LA for the UE in LTE.
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Figure 1: Problem in Incoming Call
PROBLEM 2: Connection Setup delay for Outgoing Call

It’s not only the incoming call that poses problem.  Figure 2 discusses the case where there’s an emergent need for outgoing call.   As the CS service is only provided in 2G/3G, the UE must change the RAT to 2G/3G. If the UE notices LA change, then it performs location update before the user become able to make an outgoing call.  This is the delay that may risk the lives of customers.
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Figure 2:  Outgoing Call in 2G/3G
3.2 PROPOSAL 2)
The discussion above concludes that there must be a mechanism to discover the change in LA and perform LA update at the time of TA update when UE is in LTE.

It is proposed to add the following update to TS23.401 and TR23.879:
**** Start of changes to TS23.401****

4.3.4.2
Idle mode UE Tracking and Reachability Management

4.3.4.2.x CS Service Reachability Management
CS Service Reachability Management Functions enables UE attached in eUTRAN to perform Location Area Updating and receive paging for the CS incoming calls.

Editor’s Note: The result of TR23,879 will be incorporated in this section.
**** End of changes ****

**** Start of changes to TR23.879****

4.2       Architectural requirements

Editor’s Note: This section will describe the architectural requirements for CS Domain Services over evolved PS access. These requirements will be used as selection criteria for the solutions.
It shall be possible to access CS domain voice service over evolved PS access, i.e. EPS.

· Impact on the CS domain shall be minimized.

· Impact on GERAN, UTRAN and E-UTRAN should be avoided.

· Cost-affecting upgrades to the legacy CS radio access (e.g. DTM, PS HO, VoIP) should be avoided.
· The change in LA shall be discovered and LA update shall be subsequently performed at the time of TA update when UE is in LTE.
**** End of changes ****
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