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1. Introduction
During last few RAN2 meetings, it has been discussed and agreed that Rel-11 NW can configure Rel-11 UE to perform LTE measurement and report in Cell_FACH state per best effort basis, so that more robust and efficient U2L (UMTS to LTE)  mobility (e.g. via LTE redirection procedure) can be achieved. However, for legacy NW&UE before Rel-11, it is not yet possible to do so, e.g. LTE redirection is usually triggered blindly hence LTE redirection failure is still frequent event as observed. In this contribution, we shall continue discussing about improved handling of U2L redirection failure for legacy NW&UE before Rel-11.
2. Discussions
For most 3G/4G NW deployed in field today, UMTS serving cell may lack of full LTE coverage for whatever reasons, and operators may observe following two typical bad phenomena:

1: Per current 25.331 specs, if UE can’t find any suitable target LTE cell as indicated in IE “E-UTRA Target Info” during LTE redirection process within 10s, UE shall still keep searching for suitable LTE cell on other LTE layers, which leads to two undesirable results at least: 1: UE may spend uncertain length of time at intra-LTE/inter-RAT cell selection, so the data transmission may get deferred for the sake of continuous camping failure; 2: UE flies away out of  NW’s scope and it is against operator’s intention sometimes.
2: If the legacy UE or Rel-11 onwards UE (but without LTE measured results report capability) fails at LTE cell selection, and after uncertain length of time, that UE performs UMTS cell selection and tries to camp by sending RRC Connection Request message including “Pre-Redirection info”, it may result in second LTE redirection attempt if RNC is not aware about UE history. Note: it costs NW more processing and memory resources to trace UE history, so different NW implements it to different extent.
Therefore, for issue 1, Rel-11 UE is supposed to be under tighter control by NW during LTE redirection process, e.g. NW may indicate UE to camp back to UMTS cell immediately if no suitable LTE cell is found as indicated in IE “E-UTRA Target Info”. For issue 2, Rel-11 UE is supposed to perform enhanced LTE measurement and report in Cell_FACH state, so that the failure rate for LTE redirection can be minimised. However, legacy NW&UE today still cannot do above enhancement, so following workarounds are to be proposed as once mentioned in [3].
RNC has better vision about its own implementation, RRM policy, and LTE cell deployment situations; therefore, it makes sense for RNC to indicate its intention for individual UE. Via predefined rules, RNC may duplicate setting the same LTE Target Frequency in the following formats in IE “E-UTRA Target Info” to implicitly indicate whether UE should come back to UMTS cell immediately in case no suitable LTE cell is found as indicated in IE “E-UTRA Target Info” or whether UE should include “Pre-Redirection info” in RRC Connection Request message when camping on UMTS cell again after LTE redirection failure.
Proposal 1: Format A: [F1, F2, F3 … F1]. If the first EARFCN is identical to the last EARFCN in IE “E-UTRA Target Info”, UE shall come back to UMTS cell immediately in case no suitable LTE cell is found as indicated in IE “E-UTRA Target Info” within specified time period, e.g. 10s or even shorter time.
Proposal 2: Format B: [F1, F2, F3 … Fn, Fn]. If the last two EARFCNs are the same in IE “E-UTRA Target Info”, UE shall include IE “Pre-Redirection info” in RRC Connection Request message when camping on UMTS cell again after LTE redirection failure regardless of bygone time period.

Proposal 3: Format C: [F1, F2, F3 … F1, F1]. If the combination of format A and format B in IE “E-UTRA Target Info” occurs, UE shall come back to UMTS cell immediately in case no suitable LTE cell is found as indicated in IE “E-UTRA Target Info” within specified time period, and include IE “Pre-Redirection info” in RRC Connection Request message when camping on UMTS cell again.
Proposal 4: If any other format than format A/B/C in IE “E-UTRA Target Info” occurs, NW&UE behaves according to legacy principle.
Per 25.331 spec. so far, RNC can indicate maximum 8 LTE layers in IE “E-UTRA Target Info”, the proposals above shall sacrifice 1 or 2 layers in terms of signalling, but for legacy NW before Rel-11, it can still cover most operators’ signalling need for LTE deployment at early stage, hence still practical for them. Besides, above method does not bring NW&UE too much complexity and ASN.1 changes and also backward/forward compatible in following scenarios:
1: Legacy UE enters Rel-11 onwards NW, and NW can control legacy UE with above method as well.
2: Rel-11 onwards UE enters legacy NW, and legacy NW can control UE with above method as well.
3: Rel-11 onwards NW does not provision configuration for LTE measurement and report in Cell_FACH state.

4: Rel-11 onwards UE does not support LTE measurement and report in Cell_FACH state.
Therefore, we assume above method can be applied in broader sense and also for Rel-11 onwards release.
Proposal 5: To consider applicability of above method for Rel-11 onwards release.
3. Conclusions
In this contribution, we discussed the workaround method for improved handling of U2L redirection failure for legacy NW&UE, so that the U2L mobility behaviour can follow operator’s intention in desired way. We would kindly ask RAN2 to consider following proposes:
Proposal 1: Format A: [F1, F2, F3 … F1]. If the first EARFCN is identical to the last EARFCN in IE “E-UTRA Target Info”, UE shall come back to UMTS cell immediately in case no suitable LTE cell is found as indicated in IE “E-UTRA Target Info” within specified time period, e.g. 10s or even shorter time.

Proposal 2: Format B: [F1, F2, F3 … Fn, Fn]. If the last two EARFCNs are the same in IE “E-UTRA Target Info”, UE shall include IE “Pre-Redirection info” in RRC Connection Request message when camping on UMTS cell again after LTE redirection failure regardless of bygone time period.

Proposal 3: Format C: [F1, F2, F3 … F1, F1]. If the combination of format A and format B in IE “E-UTRA Target Info” occurs, UE shall come back to UMTS cell immediately in case no suitable LTE cell is found as indicated in IE “E-UTRA Target Info” within specified time period, and include IE “Pre-Redirection info” in RRC Connection Request message when camping on UMTS cell again.

Proposal 4: If any other format than format A/B/C in IE “E-UTRA Target Info” occurs, NW&UE behaves according to legacy principle.

Proposal 5: To consider applicability of above method for Rel-11 onwards release.
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