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1
Introduction
In RAN1#81, it was agreed that –

· UE determines based on RSRP measurement whether or not to start using one of the PRACH resource sets for CE (i.e., PRACH transmission with repetitions)

· NOTE: RAN1 will re-visit after RAN4 conclusion: if a UE operating CE selects based on DL measurement a starting PRACH repetition level
However, there are still some remaining issues related to random access procedure for UEs operating CE. They are summarized below -
· The configuration of the number of attempts can be separate per coverage level

· FFS whether or not to have default configurations and if so, the default configurations 

· The configuration of the number of repetitions can be separate per coverage level

· FFS whether or not to have default configurations and if so, the default configurations  

· FFS: Power ramping or always max power used within each repetition level
In this contribution, we discuss some remaining issues related to random access procedure in coverage enhancement.

2
Random Access Procedure for CE
It has been agreed that after the initial random access procedure, for a physical channel using repetition, the repetition level is up to network. Thus, the network would be able to configure the PRACH repetition level for subsequent access by the UE (e.g. for idle mode UEs). For the initial access, it has been agreed that the UE will determine based on RSRP measurement whether or not to use PRACH with repetition. This means that the UE has a good idea whether it is likely to be operating CE or not. However, for the PRACH CE level selection, it is to be re-visited after feedback from RAN4.
For the PRACH, if the missed detection probability requirement is relaxed from 1% to 10%, it can be seen that this leads to an improvement of about 5-6 dB when frequency hopping is not used. With frequency hopping, the gain is approximately 3-4 dB [2], which is still substantial. Relaxing the detection probability can lead to more transmissions by the UE but this can be helped by also relaxing the false alarm probability (currently at Pfa=0.1%). This can help lower the detection threshold and provide a balance between false alarm and missed detection. Note that the requirements may be relaxed only for the worst CE level since other levels may not require significant amount of repetitions.

Proposal 1: Consider relaxing the missed detection probability requirement at least for large coverage enhancement level as this can reduce the number of repetition significantly.
It has been agreed that multiple attempts are allowed for each PRACH repetition level and the number of repetitions can be separately configured per level as well. Furthermore, the network may support different Pmiss for each coverage enhancement level and the potential number of attempts or repetitions would be implementation-specific. To save some signalling bits in the MTC SIB1, default configurations may be defined. However, since the number of possible configurations is expected to be small (e.g. up to 4 or 8), the overhead saving would be marginal even considering the up to 3 CE levels. For example, with MTC SIB1 of size 504 bits, the overhead saving may be at most 3%. And considering the TBS granularity for MTC SIB, there may not actually be any saving since the possible sizes are limited. Therefore, there is no need to have default configurations for number of attempts and number of repetitions per coverage level.
Proposal 2: There is no need to have default configurations for number of attempts and number of repetitions per coverage level.
Another pending issue is whether power ramping should be used or the UE will always transmit using the maximum power used within each repetition level. The main technical merit behind power ramping is to allow finer adjustment by the UE since CE level is coarse (e.g. 5, 10, 15 dB CE levels). Thus, there may be a large power difference (near-far problem) within the same CE level. In RAN1#81, the following proposal was made regarding power adjustment –

· PRACH power ramping procedure within each repetition level is based on current PRACH transmit power equation.
· After UE changes to next higher repetition level, PREAMBLE_RECEIVED_TARGET_POWER is adjusted from the previous repetition level attempt transmit power.

· The difference in the number of repetitions is taken into account.

· NOTE: whether CDM is applied or not is network implementation. It is allowed not to use CDM between PRACH repetition levels with large differences in amount of CE
· FFS: Transmit power of the other random access procedure messages
In addition, this power adjustment either requires high degree of measurement accuracy by the UE or for UE to follow a fixed step size. Currently, the RSRP intra-frequency absolute accuracy is +/- 6 dB for 90% of the cases. While this level of accuracy might be reasonably good for coarse starting level selection, it is not sufficient for fine-tuning power control or power ramping parameter. If a fixed step size is used, UE may require multiple attempts before the eNB can successfully receive the preamble. In addition, this approach is only beneficial when multiple UEs in enhanced coverage with large pathloss differences happen to be transmitting the preambles at the same time, which may more of a corner case. Therefore, it is proposed that the UE always transmit at the maximum power within each repetition level.
Proposal 3: UE always transmit at the maximum power within each repetition level.

3
Conclusion
In this contribution, we consider some remaining issues related to random access procedure in coverage enhancement. The following proposals are made –

Proposal 1: Consider relaxing the missed detection probability requirement at least for large coverage enhancement level as this can reduce the number of repetition significantly.
Proposal 2: There is no need to have default configurations for number of attempts and number of repetitions per coverage level.
Proposal 3: UE always transmit at the maximum power within each repetition level.
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