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1. Introduction
At RAN2#77bis, it was proposed in [1] as below that UE shall not include IE “Pre-Redirection info” in RRC Connection Request after experiencing LTE redirection failure.
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To our understanding, above proposed smart UE action is only applicable for RRC connection release case as implied by the wording “first”. On the merit side, UE shall be prevented from potential secondary LTE redirection failure by excluding “Pre-Redirection info”, while on the demerit side; UE is also deferred from moving to LTE at earliest possible chance, which can be against operator’s wills. For RRC connection reject case, similar concern should also be raised whether prevention of potential secondary LTE redirection failure by excluding “Pre-Redirection info” is meaningful. In this contribution, we shall continue more comprehensive discussions regarding those issues.
2. Discussions
Per current 25.331 specs, NW may lack of LTE coverage situation around specific UE for whatever reasons, so it is non rare case that UE fails at LTE redirection, suffering from some RRC disconnection time and finally camps back onto an UMTS suitable cell. If UE is allowed to include IE “Pre-Redirection info” in the upcoming RRC Connection Request message, NW may potentially attempt the second LTE redirection for not knowing any history of UE. In order to prevent UE from suffering consecutive disconnection time, the most straightforward and simplified method is to exclude IE “Pre-Redirection info” in upcoming RRC Connection Request message regardless any other references.
For either RRC connection reject or release case, in principle, RNC may store UE context info for a while after attempting first LTE redirection, and then even if UE camps back with inclusion of “Pre-Redirection info”, RNC can still take proper actions based on UE’s history or other references. However, such NW based method leads to unnecessary NW implementation efforts and memory costs, and also may invalidate for across RNC border scenario. Therefore, without ruling out any possible scheme on NW side, hereby we wanna mainly focus on UE based scheme: namely smart setting of IE “Pre-Redirection info” after LTE redirection failure, so that the chance for second LTE redirection is still kept open for NW.
There might be several references that UE may depend on at deciding whether to include “Pre-Redirection info” after LTE redirection failure as below:
Reference Factor 1: UE Mobility State
Since Rel-7, the IE “UE Mobility State Indicator” was introduced, and Rel-7 UE may evaluate and indicate its high mobility state in RRC Connection Request message. It was assumed that UE in high mobility state had better stay on macro cell layer as much as possible, so unnecessary inter layer mobility ping gong can be minimised. As it is relatively easier for NW to get full coverage image about its macro cell layer for specific UE, then even if UE in high mobility state includes “Pre-Redirection info” in RRC Connection Request message, RNC can still make wise decision for potential second LTE redirection, e.g. if there is no LTE macro cell coverage nearby, RNC shall not trigger second LTE redirection at all. The other assumption is that: UE in high mobility state may camp back onto a different UMTS suitable cell than previous one with disconnection time more than 10s for LTE cell selection, which implies that UE is locating at relatively new radio environment; hence it does not make much sense to close the chance for further LTE redirection attempt.
Proposal 1: If UE detects itself being in high mobility state or UE camps back onto a different UMTS suitable cell than previous one, UE is still allowed to include “Pre-Redirection info” in RRC Connection Request message after LTE redirection failure.
Reference Factor 2: RRC Disconnection Time and Delay
For RRC connection reject case, if UE has already suffered long access delay for LTE redirection failure, it would be almost unacceptable experience that UE is redirected again with further access delay, so for such case, excluding “Pre-Redirection info” after LTE redirection failure can make some sense. However, RNC may still not know UE’s history and de-prioritise its access request. In order to express the wish for NW’s access admission with higher priority, UE may be specified to use the same format as proposed in [2] that UE shall include the “Pre-Redirection info” in the RRC Connection Request message, and set both “Support of E-UTRA FDD” and “Support of E-UTRA TDD” to FALSE. In this way, RNC gets to know UE’s history implicitly and admit UE with higher priority.
Proposal 2: After LTE redirection failure for RRC connection reject case, UE shall include “Pre-Redirection info” in the RRC Connection Request message, and set both “Support of E-UTRA FDD” and “Support of E-UTRA TDD” to FALSE.
For RRC connection release case, UE may happen not to have any data to transmit or receive; hence it does not make much difference even if UE goes to UMTS idle mode after LTE redirection failure, and then initiates the RRC Connection Request message freshly. The problem is that if UE happens to have new data arrival just after RRC connection being released, then the data transmission shall be delayed for significant RRC disconnection time, and the user experience can be degraded unacceptable if that time is too long. Since UE may easily count the time length between the new data arrival and the upcoming RRC Connection Request message; NW may predefine some hard-coded threshold value that if above time length is larger than the threshold, then UE shall not include “Pre-Redirection info” in the upcoming RRC Connection Request message; otherwise UE is still allowed to include “Pre-Redirection info”.
Proposal 3: After LTE redirection failure for RRC connection release case, if the data transmission delay time length is larger than some hard-coded threshold value, then UE shall not include “Pre-Redirection info” in the upcoming RRC Connection Request message.
Reference Factor 3: LTE Target Cell Awareness Capability
During UE performing LTE cell selection on certain LTE layers, UE may detect some LTE cells that do not fulfil LTE S criteria, but it may imply that UE is actually approximating LTE coverage. Some UE may support E-UTRA detection upon NW’s indication in X_PCH state and idle mode. For some Rel-9 CSG capable UEs, they support E-UTRA proximity detection in Cell_DCH state per advanced UE implementation. Furthermore, it has been agreed at RAN2#77bis that “We will introduce the reporting of measurements from the UE to be used for network controlled mechanism, in order to improve the reliability of the mobility from Cell-FACH.”, hence UE is supposed to report some LTE measured results e.g. included in “Measured results on RACH” in UL message. All of above LTE target cell awareness capabilities are helpful for RNC’s LTE redirection decision. Hence, we view it sensible for UE to include “Pre-Redirection info” coupling with those LTE target cell awareness capabilities.
Proposal 4: If UE is advanced at LTE cell detection and reports, UE is still allowed to include “Pre-Redirection info” in the upcoming RRC Connection Request message after LTE redirection failure.

Reference Factor 4: NW Intention Indication
For reference factors 1, 2 and 3 listed above, UE decides the inclusion of “Pre-Redirection info” autonomously by itself. However, it may not adapt to the exact NW’s implementations and real deployment situations. RNC has better vision about its own implementation and the LTE cell deployments. Therefore, it makes sense for RNC to indicate its intention for inclusion of “Pre-Redirection info” sometimes. So far, RNC can indicate maximum 8 LTE Target Frequency Info in the redirection message, which normally covers operator’s need for LTE cell deployment. Via predefined rules, RNC may duplicate setting the same LTE Target Frequency twice to implicitly indicate whether UE is allowed to include “Pre-Redirection info” after LTE redirection failure. 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 may determine more intentionally whether UE should include “Pre-Redirection info” after LTE redirection failure. This solution is applicable for Rel-9 onwards NW/UE with moderate complexity.
Proposal 5: To consider above NW based scheme that RNC may implicitly determine whether UE should include “Pre-Redirection info” after LTE redirection failure.
3. Conclusions
In this contribution, we discussed several reference factors that UE may consider when deciding whether to include “Pre-Redirection info” after LTE redirection failure and we would kindly ask RAN2 to consider following proposes:
Proposal 1: If UE detects itself being in high mobility state or UE camps back onto a different UMTS suitable cell than previous one, UE is still allowed to include “Pre-Redirection info” in RRC Connection Request message after LTE redirection failure.
Proposal 2: After LTE redirection failure for RRC connection reject case, UE shall include “Pre-Redirection info” in the RRC Connection Request message, and set both “Support of E-UTRA FDD” and “Support of E-UTRA TDD” to FALSE.
Proposal 3: After LTE redirection failure for RRC connection release case, if the data transmission delay time length is larger than some hard-coded threshold value, then UE shall not include “Pre-Redirection info” in the upcoming RRC Connection Request message.
Proposal 4: If UE is advanced at LTE cell detection and reports, UE is still allowed to include “Pre-Redirection info” in the upcoming RRC Connection Request message after LTE redirection failure.

Proposal 5: To consider above NW based scheme that RNC may implicitly determine whether UE should include “Pre-Redirection info” after LTE redirection failure.
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