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Introduction
RAN4 test cases related to starting PRACH coverage enhancement (CE) level selection based on RSRP thresholds where discussed in RAN1#78bis [1][2][3].
In this contribution we discuss the impact of the starting PRACH CE level selection on the system performance and present our view on how the potentially detrimental impact can be minimized.

Discussion 
For UEs supporting CE mode B the RAN4 test case for starting PRACH CE level selection ought to involve all 4 starting PRACH CE levels (using 3 RSRP thresholds), whereas for UEs that only support CE mode A the test should only involve 2 starting PRACH CE levels (using 1 RSRP threshold). It should however be noted that RAN4 has concluded that “it is possible to reliably distinguish among coverage enhancement of max. 2 levels (e.g. 5 dB EC and 15 dB EC) using RSRP based method at least for AWGN channels” [4].

From system performance point of view it is important that UEs only rarely select an inappropriately high PRACH CE level. If too many UEs select an unnecessarily high starting PRACH CE level, this will not only have an impact on other UEs’ PRACH transmissions but also result in excessive repetition of RAR/Msg3/Msg4 which could be quite serious for the system performance. So it is desired that the RAN4 test can ensure that UEs do not tend to frequently select a too high starting PRACH CE level.

UEs that select an a too low starting PRACH CE level are less of a problem from system point of view, since these UEs will simply not be detected in the typical case and they will after a few attempts ramp up to the next higher PRACH CE level as specified in [5]. It will be in the UE vendor’s interest to try to avoid starting on a too low PRACH CE level so we don’t necessarily see the need to push for that in the RAN4 test.

It is desired that a PRACH test case is formulated in such a way that it will both take into account the above considerations and the fact that it may be challenging to achieve high RSRP measurement accuracy. We have touched upon this earlier on in one of our RAN1 contributions [6] where we argued like this:

· If it can be shown that sufficient DL measurement accuracy can be achieved within a reasonable DL measurement time, then we may be fine with the UE selecting the PRACH starting level based on DL measurements.
· But if it is not clear that the above can be achieved, we would prefer to always start at the lowest configured PRACH repetition level.
· However, we may in this case be open to consider leaving the starting point selection to the UE implementation as long as it can be guaranteed that the UE does not select a too high starting point more than X% of the PRACH attempts. RAN4 would need to check whether such a requirement can be considered feasible.

In order to mitigate the potential detrimental impact on the system performance, we propose that the RAN4 test case is formulated along the lines in the last bullet above. This would mean that for a given RSRP operating point, the UE is required to select a starting PRACH CE level that is not higher than the correct starting PRACH CE level with at least [90]% probability, where the correct starting PRACH CE level is the starting PRACH CE level that a UE without RSRP measurement error would select based on the given RSRP thresholds.

Conclusion
From a system performance point of view it is important to ensure that the UEs do not frequently select a too high starting PRACH CE level.
In order to take this aspect into account, our proposal is that the RAN4 test case for starting PRACH CE level selection is formulated such that the UE is required to select the correct starting PRACH CE level or a lower level with at least [90]% probability.
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