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1. Introduction
At RAN2#77bis, it was agreed to introduce UE previous LTE measurement and measured result report with IE “Measured Results on RACH”, in order to improve the reliability of U2L mobility in Cell-FACH state. Meanwhile, it was also agreed to improve the unsuccessful LTE redirection case as well. In this contribution, we shall continue discussing about those enhancement issues.
2. Discussions
UE Previous LTE Measurement and Report
With cell reselection based scheme being activated, UE in Cell_FACH state is required to perform necessary LTE measurement so as to achieve U2L mobility in time. In parallel, with UE previous LTE measurement and report being configured concurrently, the performance of U2L cell reselection may get impacted. For that reason, UE is not supposed to perform more LTE measurement than what is need for cell reselection, and UE can maximum report the quantities which are internally used for reselection evaluations. In our mind, such restriction on UE previous LTE measurement would decrease the usefulness of enhanced U2L redirection scheme, as U2L cell reselection shall normally happen more quickly than the upcoming redirection procedure. As matter of fact, during U2L redirection process, UE performs LTE cell selection procedure, which is irrelevant with LTE layer absolute priorities, from NW viewpoint, since the setting of "E-UTRA target info" in the redirection command relies more on UE previous LTE measurement results, the corresponding LTE previous measurement effort should be a super set of what is expected from "E-UTRA target info". We tend to propose UE perform LTE previous measurement on the indicated LTE layers per autonomous measurement gap scheduling on best effort basis.
Proposal 1: SRNC should indicate some LTE layers ahead of redirection command and activate UE previous LTE measurement. UE performs previous measurement on all indicated LTE layers regardless of their absolute priorities, but per autonomous measurement gap scheduling on best effort basis.
LTE coverage is usually smaller and more heterogeneous than UMTS coverage, if SRNC can get more “accurate and timely information” about UE’s LTE environment, the U2L redirection shall become more reliable and the RRC disconnection period for UE can be minimised as well. For UE in Cell_FACH state, on one hand, it would be better to avoid triggering LTE previous measurement report unnecessarily for the sake of saving UL signalling; on the other hand, it was also required to accelerate the U2L mobility. For that reason, a new cell update trigger is proposed. (i.e. when LTE previous measurement results become available, cell update cause = “measurement results available”). Such solution may guarantee that SRNC gets the LTE previous measurement results in relatively timely manner, but may not provide sufficient LTE environment info. As compromise instead, we would like to propose SRNC configure some maximum time TLTE_availability_report, with which UE triggers the UL message with “Measured Results on RACH” upon TLTE_availability_report is expired. The advantages of TLTE_availability_report are as follows:
1: UE gets the timing info from SRNC that when SRNC may trigger the redirection command at latest, so could make wiser measurement gaps scheduling for previous LTE measurement.
2: UE may log more useful info about UE’s LTE environment, but report them in batch together with one UL message with “Measured Results on RACH”.

3: NW can adapt the latency of LTE previous measurement report to different situations. By setting TLTE_availability_report equal to 0, it would imply that SRNC deactivate UE previous LTE measurement.
If UL message with “Measured Results on RACH” is triggered before TLTE_availability_report is expired, UE is still allowed to report available previous LTE measurement results. However, SRNC may not necessarily trigger U2L redirection command upon receiving it but wait after TLTE_availability_report is expired.
Proposal 2: UE shall trigger previous LTE measurement report based on expiry of TLTE_availability_report, and include as much useful info about UE’s LTE environment as possible.
According to the subclause 10.3.7.6c “E-UTRA measured results” in 25.331, UE may report LTE layer, PCI, as well as RSRQ/RSRP info. Due to limited UL capacity in Cell_FACH state, we do not view all of them necessary for U2L redirection references. According to 36.304, only the LTE target cell which fulfills the S criteria can guarantee UE camp on normally, we would like to propose UE report only the LTE layer info which includes suitable LTE cell satisfying S criteria. Once UE detects one LTE cell satisfying S criteria, it would log that LTE layer and that LTE cell together with its Srxlev or Squal, then UE continues detecting more suitable LTE cells on other LTE layers. At the end, UE shall include and report all the LTE layer info in descending order according to their Srxlev or Squal.
Proposal 3: In “Measured Results on RACH”, UE should only include and report LTE layer info which includes suitable LTE cell satisfying S criteria, the inclusion order of above LTE layer info should be based on Srxlev or Squal once measured by UE.
U2L Enhanced Redirection Control
For all UEs of whichever release, they are supposed to perform quicker LTE searching by means of hardware capability improvement, and the additional NW complexity for U2L redirection control seems not justified. With the expanding deployment of LTE nowadays, its coverage becomes wider and thicker, so Rel-11 onwards UE/NW are supposed to make wiser U2L redirection at maintaining user experience as well as operator’s benefit. There are mainly three enhancement aspects for redirection controlling under discussion as below: 
1: Configurable LTE searching time during U2L redirection process; 
2: Indicator for UE coming back to UMTS in case of U2L redirection failure;
3: UE performs Cell Update procedure in UMTS to restore its context before U2L redirection.

From NW perspective, in some cases, when SRNC is not optimistic about UE’s LTE environment from previous LTE measurement report or wanna emphasizing on maintaining user experience, SRNC may configure relatively short LTE searching time; In other cases, SRNC may be in favour of giving UE more LTE camping opportunities or more sure about the success of U2L redirection, SRNC may configure relatively large LTE searching time. For such reasons, we believe configurable LTE searching time is useful enhancement.
One further enhancement aspect on top of configurable LTE searching time worth considering is: if SRNC indicates (F1, F2) in "E-UTRA target info" for LTE redirection, and configures above "LTE searching time" with 5s, how could UE split 5s between F1 and F2? Wouldn't it make more sense if UE is allowed to spend more searching time on F1 if F1 is deemed as more wanted LTE target layer. Such enhancement looks like UE implementation issue, but may impact U2L redirection performance and outcome, so we are considering its specification necessity. We tend to introduce a little bit more enhanced controlling for LTE redirection so that NW enjoys more flexibility. For example, SRNC can partition the LTE layers in "E-UTRA Target Info" into two sets according to some criteria such as, coverage size, absolute priority or EPLMN/HPLMN, UE shall search on the 1st, 2nd …Nth indicated LTE layers within Ts; if no suitable LTE cell is found by UE when Ts is expired, UE shall continue searching on the subsequent (N+1)th…Mth indicated LTE layers within an additional timer Tadd. If still no suitable LTE cell is found when Tadd is expired, UE may return to any suitable UMTS cell if commanded so by SRNC.
Proposal 4: to introduce configurable LTE searching time for LTE redirection control. 

Proposal 5: Furthermore, to allow UE performing LTE searching with different timing length inside at least two LTE target layer set. 
One explicit Rel-11 indicator may be introduced to allow UE coming back to UMTS in case of U2L redirection failure. Regarding its early implementation for Rel-9 NW/UE, we are considering about implicit indication scheme. Via predefined rules, SRNC may duplicate setting the same LTE Target layer twice to implicitly indicate whether UE is allowed coming back to UMTS. i.e., Operator deploys 3 LTE FDD frequencies. It can be specified to implicitly mean “allowed” by setting the format like [F1, F2, F3, F1] or [F1, F2, F3, F3] in “E-UTRA Target Info”. By such means, NW/UE may achieve the same functional goal as explicit indication.
Proposal 6: To introduce explicit or implicit indicator for controlling UE behaviour after U2L redirection failure.
When UE comes back to UMTS after U2L redirection failure, it may perform either RRC Connection Request procedure or Cell Update procedure to restore its RRC connection in UMTS cell. For former case, NW may need to know about UE’s history, otherwise NW may incautiously trigger a second LTE redirection attempt with RRC Connection Reject. For latter case, NW should store UE context info for some period of time after releasing UE’s RRC connection, which definitely brings additional NW complexity. In our mind, the former case looks cleaner and imposes no requirement for NW. With SRNC activating UE previous LTE measurement and report and configuring reasonable LTE searching time, UE shall have much lower chance for U2L redirection failure; hence more complexity for optimizing U2L redirection failure handling seems less justified. Furthermore, during UE’s LTE cell selection process, UE can anyway measure and get a mount of useful info about its LTE environment, and can report them with RRC Connection Request message, which definitely helps NW with subsequent handling decision.
Proposal 7: When coming back to UMTS cell after U2L redirection failure, UE performs RRC Connection Request procedure and includes LTE measured results obtained from LTE cell selection process.
3. Conclusions
In this contribution, we discussed further about the enhancement aspects for U2L redirection. RAN2 is kindly asked to discuss following proposals:
Proposal 1: SRNC should indicate some LTE layers ahead of redirection command and activate UE previous LTE measurement. UE performs previous measurement on all indicated LTE layers regardless of their absolute priorities, but per autonomous measurement gap scheduling on best effort basis.
Proposal 2: UE shall trigger previous LTE measurement report based on expiry of TLTE_availability_report, and include as much useful info about UE’s LTE environment as possible.
Proposal 3: In “Measured Results on RACH”, UE should only include and report LTE layer info which includes suitable LTE cell satisfying S criteria, the inclusion order of above LTE layer info should be based on Srxlev or Squal once measured by UE.
Proposal 4: to introduce configurable LTE searching time for LTE redirection control. 

Proposal 5: Furthermore, to allow UE performing LTE searching with different timing length inside at least two LTE target layer set. 
Proposal 6: To introduce explicit or implicit indicator for controlling UE behaviour after U2L redirection failure.
Proposal 7: When coming back to UMTS cell after U2L redirection failure, UE performs RRC Connection Request procedure and includes LTE measured results obtained from LTE cell selection process.
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