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1. Introduction

Following upon the RAN2#75bis meeting in October an LS regarding time needed for UTRA to E-UTRA redirection [1] was sent to RAN4. Particularly it is the time needed before the UE realizes that the strongest cell on the carrier is not suitable that is of interest. As currently specified in [2] the UE can spend up to 10 seconds in total searching the up to 8 signalled EARFCNs. It is desirable from RAN2 perspective to reduce this time and instead specify a maximum time per specified carrier of 1 second. In this contribution we investigate the feasibility from RAN4 perspective.
2. Discussion

When defining the time needed per EARFCN we need to introduce some assumptions regarding side conditions under which the cells are considered detectable. Since it is a cell selection-scenario it is reasonable to use the side conditions from idle mode, namely that a cell is considered to be detectable when band specific side conditions on RSRP and SCH_RP are fulfilled (e.g. RSRP ≥ -124 dBm and SCH_RP ≥ -124 dBm for Band 1), and Ês/Iot ≥ -4 dB ([3] Section 4.2.2). Notably those are close to the side conditions for inter-frequency measurements in connected mode, too, differing only by a 1 dB lower level for RSRP and SCH_RP for the latter (compare [3] Sections 4.2.2 and 8.1.2.3).

The cell identification time for cells fulfilling the side conditions above can be based on the connected mode requirements for inter-frequency measurements, where it is required that a cell is identified within TBasic Identify Inter which is given as 480 ms ([3] Section 8.1.2.3). This time also includes RSRP and RSRQ measurements, hence after this time the UE shall be able to decide whether the cell is a candidate to select to, by which it continues with SI acquisition to verify that it is a suitable cell. It may also happen that the detected cell is blacklisted, by which the UE continues the search either on this or the next signalled carrier, if any.

In case a cell which is not on the blacklist is detected, the UE shall acquire MIB and SIB1 to verify that the cell is suitable. The time it takes to acquire this information depends on the radio conditions. Looking at existing inter-frequency requirements on SI acquisition in connected mode ([3] Section 8.1.2.3.5), the side conditions are the same as for inter-frequency cell detection (see above) and the maximum time stated for SI acquisition is 150 ms. Thus it can be assumed that this figure is valid for SI acquisition for connection release with redirection, too.
For Ês/Iot ≥ -4 dB it is unlikely that more than 3 useful cells are seen. This is based on that if the UE is in good coverage of three cells received at equal strengths and there are no other sources of noise and interference, it will experience Ês/Iot -3 dB for each of the cells.  

To summarize: Under the assumptions that side conditions for idle mode are reused and that the first detected cell is not blacklisted, cell identification and SI acquisition will take at most 630 ms plus some margin for procedure processing. For each detected blacklisted cell the search time may increase by up to 480 ms plus margin, and for each barred cell by up to 630 ms plus margin. It is assumed that the UE under no circumstances shall have to examine more than the 3 strongest cells.   
Under the assumptions stated in the LS [1] (one cell search and one MIB and SIB1 reading per EARFCN) the proposed search time
Time to search and find suitable cell = (nr of signalled EARFCNs) × 1 seconds

is fair from RAN4 perspective and can be used in the TS 25.331 [2].
3. Conclusion
The time needed for cell identification and SI acquisition at connection release with redirection towards E-UTRAN has been analyzed, and is found to be less than 1 second per EARFCN provided that idle mode side conditions are reused and that only one cell needs to be addressed. Thus the formula proposed by RAN2 on time to search and find a suitable cell can be used.
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