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Indication of the ”former LTE PLMN” to the BSS
Introduction
TSG SA WG2 clarified (TS 23.272 Rel-11 CR 0874 rev2) that for the sake of customer revenue and better user experience “MSC should indicate the former LTE PLMN to GERAN/UTRAN during the release of an RR connection to help GERAN/UTRAN to re-route the UE back to the former LTE PLMN in idle and connected modes by selecting suitable dedicated target frequency list (idle mode) or cell (connected mode).”
This contribution provides a brief analysis of the consequences when the indication is provided at the too late stage in the release of the RR connection which is the actual root of the issue and a suggestion for modification of that approach to mitigate the outlined impacts.
Background
The agreement in SA2 implies that the “former LTE PLMN” is provided to the BSS over the A-interface in the CLEAR COMMAND message. The aim is to indicate to the serving BSS which EARFCN(s) shall be provided to the MS at TCH/SDCCH release to achieve a so called fast return to the same LTE PLMN as the one where the MS was last time registered.
It shall however be noted that at the channel release event the serving BSS might not know if there is sufficient coverage provided by a neighbor that belongs to the “former LTE PLMN”. Hence including the EARFCN without any measurements being provided by the MS will potentially have catastrophic results as the MS will loose service for a notable period of time.

Solution proposal
Incomplete solution

Obviously the solution discussed and agreed in SA2 addresses a scenario where the MS’s serving GERAN cell has multiple E-UTRAN neighbors that belong to different PLMNs and therefore there are multiple EARFCN candidates that can be sent to the MS at the channel release.
Consequently it is fair to assume that the coverage provided by the E-UTRAN neighbors will geographically vary. This calls for the usage of MS measurements of the different E-UTRAN neighbors to be provided in the MEASUREMENT REPORT messages on the SACCH while in dedicated mode. This is the most reliable way to avoid the loss of service by providing a EARFCNs without sufficient coverage at channel release as outlined in chapter 2.

It can be argued that in the case where the BSS is unaware of the “former LTE PLMN” during the duration of the call, it could include in the MEASUREMENT INFORMATION message EARFCNs of all potential E-UTRAN neighbors. 
However, when 44.018 MEASUREMENT REPORT is used a maximum of 6 cells (excluding serving cell) can be reported and it is therefore important to keep down the number EARFCNs to measure in order to not negatively impact mobility within GSM. For example, in a network with GSM multiband, UTRAN and E-UTRAN, it suitable to order the mobile to report 2 cells from the serving band and 2 cells for the other band. 1 cell per band is not always enough because if there are two almost equally good cells, the mobile may keep shifting cells in the report and the BSC will have difficulties evaluating the reports.
Since in this case only 1 LTE cell should be reported, it is important to include EARFCNs from allowed and preferred PLMNs (indicated by “former LTE PLMN” ) in MEASUREMENT INFORMATION.

In case ENHANCED MEASUREMNT REPORT is used, up to 3 LTE cells can be reported and there is no impact on GSM reporting. But even in this case it is vital to get reports of ERAFCNs from the home PLMN or “former LTE PLMN” so that EARFCNs from other PLMNs do not occupy these 3 reporting positions.

Robust solution

To avoid the failures when applying the solution agreed by SA2 as well as the impacts to mobility performance when applying enhancements feasible by the legacy standard as outlined in chapter 3.1, it is proposed to tackle the issue at its actual roots.

[bookmark: _GoBack]As indicated in the introduction the root cause of the impacts on the performance as discussed in chapter 3.1 is the fact that the information regarding the “former LTE PLMN” is provided too late. A robust solution shall ensure that the BSS is aware of the “former LTE PLMN” already during the ongoing call. This will enable the BSS to provision the MS in the MEASUREMENT INFORMATION message with the minimum set of EARFCNs that belong to the “former LTE PLMN”. MS will then measure and report on those EARFCNs only. This will ensure that there won’t be any impacts on the mobility while in dedicated mode as well as that the return to LTE will be reliably executed when the coverage of the “former LTE PLMN” is actually available.

To realize a robust solution the sourcing company proposes to:
1. Add a new IE indicating “former LTE PLMN” to the COMMON ID message. This shall be sent by the MSC as soon as possible after a successful assignment procedure.
2. Add   new IE indicating “former LTE PLMN” to the “source BSS to target BSS” and potentially also to the “source RNC to target RNC” transparent container which will ensure that “former LTE PLMN” is available to the target BSS/RNC at inter node handover.
This approach will ensure that the RAN nodes will have the knowledge of the “former LTE PLMN” in order to request measurement reports from the MS before the call is terminated.

Conclusion
This contribution analyses impacts from the solution to include the “former LTE PLMN” at the RR release, i.e. in the CLEAR COMMAND message. It has been outlined that the current solution will potentially result in loss of service. Enhanced version will have impacts on mobility performance.
It is therefore suggested to discuss a robust solution that enables “former LTE PLMN” awareness in the BSS as well as in the RNC (at inter RAT mobility) already during the ongoing call as described in chapter 3.2. The CR introducing a robust solution is available in [1].
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