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1 Introduction

In the approved TP for PRACH coverage improvement [1], the following description was captured:
“In order to avoid excessive repetition, the number of repetitions may be adjusted based on the UE’s actual coverage status. PRACH can be used to inform eNB on the amount of coverage enhancement a low cost MTC UE needs.”
As for the sentence “PRACH can be used to inform eNB on the amount of coverage enhancement a low cost MTC UE needs”, several examples/suggestions were raised to help clarify the meaning of this sentence during the email discussion, and further discussion was suggested to align a common understanding in this meeting. This contribution continues the email discussion and provides a proposal to clear up possible misunderstanding about the sentence “PRACH can be used……”. A corresponding text proposal is attached in the end of this contribution.

2 Considerations on acquiring the amount of coverage improvement
As for “PRACH can be used to inform eNB on the amount of coverage enhancement a low cost MTC UE needs.”, a potential misunderstanding is that PRACH can be used to explicitly indicate an amount of coverage enhancement needed. For example, UE communicates an exact value of coverage enhancement on the PRACH. This misunderstanding may lead to a new PRACH design. 
To eliminate the misunderstanding, the following examples were raised at the RAN1 #72 meeting and during the email discussion after the RAN1 #72bis meeting:
[MediaTek Inc.] Different PRACH configurations can be chosen by UEs based on the estimated pathloss according to some predefined or broadcasted rule. For example, different physical resources or different preamble sequence can indicate different ranges of pathloss [2].
[ERICSSON]: The number of PRACH repetitions could for example be signaled from the UE to eNB (implicitly) through the UE’s choice of PRACH (time/frequency/sequence) resource, where the mapping between number of repetitions and resource could be given by the broadcasted PRACH configuration.
[LGE]: Note that PRACH may be used such that it can inform eNB the amount of coverage enhancement a low cost MTC UE needs, for example by the pre-defined mapping between PRACH resource and the amount of necessary coverage enhancements.
[FUJITSU]: PRACH may be used to inform eNB on the amount of coverage enhancement a low cost MTC UE needs requirements, for example by employing pre-defined mapping between PRACH resource and the amount of necessary coverage enhancements.
[HUAWEI]: For example, the system or eNB could pre-set several path loss ranges, with each path loss range related to an amount of coverage enhancement and a specific resource for preamble transmission. When eNB successfully detects the preamble transmitted by the UE on a specific resource, it can acquire the amount of coverage improvement.
The common understanding of these examples is that the amount of coverage enhancement can be implicitly derived from PRACH detection. The mapping between PRACH resource and the amount of coverage enhancement (or the number of repetitions) needed can be pre-defined or broadcasted. 
To align the common understanding, the following proposal is provided:

Proposal: For example, the system/eNB can pre-define/broadcast the mapping between PRACH resource and the amount of necessary coverage enhancement.
3 Conclusions
In this contribution, a clarified proposal to establish a common understanding of the sentence “PRACH can be used……” is given, and a corresponding text proposal is proposed.
Proposal: For example, the system/eNB can pre-define/broadcast the mapping between PRACH resource and the amount of necessary coverage enhancement.
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Text Proposal 
---------------------------------------------Start text proposal----------------------------------------------------------
9.5.3.1 Coverage enhancement
Sec 9.2 indicates that PRACH coverage needs to be enhanced by 19dB (FDD) and 20 dB (TDD), when 20dB extra overall coverage enhancement is targeted. PRACH can use techniques such as: repetition, design new preamble format, and relaxed requirement. PSD boosting may be considered as a complement to the other techniques.
· The extra coverage requirement of PRACH can be achieved as an example, by preamble repetition and/or new preamble format by about 200 times.
· PRACH performance is characterized by probability of miss (Pmiss) and probability of false alarm (Pfa). Relaxing Pfa would cost additional downlink resources to transmit random access response (RAR) for false detection. Relaxing Pmiss will make it easier to meet the coverage requirement, and can be used in addition to repetition and/or new preamble format. PRACH coverage requirement can be met by about 100 repetitions combined with relaxing Pmiss from 1% to 10%. 
· As a complement to the other techniques, PSD boosting over a narrower bandwidth may be considered. 
· It can be observed that with sequence repetition and relaxing Pmiss from 1% to 10%, about 32 sequence repetitions could achieve 17dB coverage enhancement target, and about 10 sequence repetitions and 4 sequence repetitions could achieve 14 dB and 11dB coverage enhancement target, respectively.
It should also be noted that:

In order to avoid excessive repetition, the number of repetitions may be adjusted based on the UE’s actual coverage status. PRACH can be used to inform eNB on the amount of coverage enhancement a low cost MTC UE needs. For example, the system/eNB can pre-define/broadcast the mapping between PRACH resource and the amount of necessary coverage enhancement.
 ---------------------------------------------------End text proposal-----------------------------------------------------











































































