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Abstract of the contribution: The MSB of LAC problem is discussed lively in the related offline list, and several solutions are proposed. After going through all proposals, we would like to support one of the solutions, which can solve all problems mentioned.

1. Introduction

This contribution is to support a solution selection to solve the MSB problem.
2. Discussion

The problems caused by reserving MSB=1 in LAC values and potential solutions are described in [1]. In short the problems that are related to the MSB split are:
· Problem A1: The eNB NNSF may exploit the knowledge about the MSB split for its routing decisions. If the networks configures values not according to the split it may result in unnecessary CN node changes
· Problem A2: A new MME cannot find the old SGSN address when LAC values outside the Rel-8 split are configured. Or the new MME cannot send the right message format of the context request message to the old node.
· Problem B: Considerable configuration efforts for eNBs and/or for MMEs when the S1 setup message is used to configure eNB’s NNSF routing.
Actually the problem B is not caused by MSB=1 in LAC, but caused by the current standards method. According to the current standards some methods seem possible, e.g. the eNB configures all native GUMMEIs and mapped GUMMEIs (which may be many, depending on how many LACs are in the pool and what NRI range is allocated). Each LAC/NRI pair is one mapped GUMMEI that needs to be routed by the eNB. Upon a LAC change e.g. add/delete/modify a LAC in the pool, all MMEs and eNBs configurations will be affected. Another method is: the eNB has separate configurations for native and mapped parameters and uses the MSB split for its routing process.
Several solutions are proposed and discussed in [1] to solve those problems. And each solution has its pros and cons. After comparison, we think solution 7 is best suited to solve all the problems:
Proposed solution (#7): The split between values reserved for LACs and values reserved for MME Group IDs becomes configurable. A split is required anyhow for Gn SGSNs. The same split is then configured in all MMEs of a (multi-) PLMN deployment scenario that allows for seamless mobility, e.g. in all nodes of a national roaming scenario that supports mobility with context transfers between involved PLMNs. Further it is assumed that the range reserved for LACs is considerably larger than the range for MME group IDs so that most values can be used for LACs avoiding the need for reconfiguring those LACs when deploying LTE.
To solve the RAN related part of the problems the split is also configured in the eNBs allowing the eNBs to differentiate routing of GUMMEIs and NRIs. MMEs send only native GUMMEIs to eNBs to configure NNSF routing and in addition the NRI values that shall be routed to the MME. No LAC values need to be configured in eNB and/or MME and no mapped GUMMEIs. 
Thereby solution 7 minimises the LAC values reserved for MME group IDs reducing the risk or need for reconfiguring deployed LACs drastically and allows for optimising the eNB’s routing configurations exploiting the structured split of the values. The configuration of the split allows for configuring it compliant with the Rel-8 introduced MSB split. And it works for all UEs without any UE modifications.
All networks that have seamless mobility between each other need the same configuration of the split between LACs and MME groups at least at the border area or overlap area between each other.
Other networks can use another split, e.g. keep the current 1 MSB mechanism unchanged. It is assumed that there is not any resolution of temporary IDs between PLMNs that have no seamless mobility between each other. From implementation point of view the solution may be considered as a simple solution as it does not change the principles introduced in Rel-8.
3. Conclusion
This contribution suggests adopting solution 7: A configurable number of most significant bits is used to disjoin the LACs and MMEGIs and to allow operators to use more LAC values than available with the Rel-8 MSB split. It solves the issue of the limited LAC space, thereby avoiding reconfiguration of deployed networks and allows for configurations that are compliant with the Rel-8 introduced split. And it supports also solving the related issues of excessive configuration efforts for the eNB routing function. 
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