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1 Introduction

In RAN1#82bis, the following was agreed for the transmission power of RA preambles.

Agreement:

· For at least initial random access, the criterion for UE to select PRACH resource set is based on RSRP measurement 

· PRACH configuration is signaled based on Table 5.7.1-2 ~5.7.1-4 in TS36.211

· Note: the tables may be subject to modification

· The starting frequency location in units of PRB of PRACH resources for each PRACH resource set is signaled

For RA preamble coverage enhancements, most of the necessary configuration parameters, such as resources, starting subframes, repetition numbers, attempts per repetition number, power ramping, and determination of initial repetition number have been concluded [1]. This contribution considers some remaining issues for a RA preamble transmission from a Rel-13 low cost UE.
2 RA Preamble Transmission 
Frequency Hopping
Similar to the transmission of other DL or UL channels, the frequency hopping pattern and the value of YCH for a RA preamble transmission with repetitions should be explicitly configured per RA preamble repetition number [1]. This allows a network to enable TDM of RA preamble transmissions for different CE levels in the same NBs by indicating the NB for the first repetition (equivalent to the legacy parameter prach-FreqOffset) or, in the case of a single repetition number, enable only a single retuning operation for the RA preamble transmission. Explicit configuration of YCH (aka, frequency hopping granularity) is currently listed as FFS in the RRC parameters list with implicit configuration being the other alternative. The RA preamble frequency hopping pattern is same as for PUSCH/PUCCH over 2 narrowbands.
Proposal 1: For each RA preamble repetition number larger than 1, a SIBbis informs the value of YCH. 
The narrowband for the first YCH repetitions of a RA preamble transmission should be determined per RA preamble repetition number in order to use the same narrowbands to multiplex RA preamble transmissions with different repetition numbers. For example, for two narrowbands and two repetition numbers, the first YCH repetitions of a RA preamble transmission with the smaller/larger repetition number can start from the narrowband with the smaller/larger index. To avoid additional signaling, this behavior can be specified. If a SIBbis indicates different narrowbands per RA preamble repetition number and there are a total of 
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 RA preambles for a RA preamble repetition number, the first YCH repetitions of a RA preamble transmission with index smaller/larger than 
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 can start from the narrowband with the smaller/larger index. 
Proposal 2: If a SIBbis indicates the same two narrowbands and the same YCH value for two RA preamble transmissions with different RA preamble repetition numbers, the first YCH repetitions for the smaller/larger repetition number are in the narrowband with smaller/larger index. 
Proposal 3: If a SIBbis indicates narrowbands for a number of repetitions of RA preamble transmission that are different than narrowbands for any other number of repetitions of RA preamble transmission and for a total of 
[image: image3.wmf]RA

N

 RA preambles for a RA preamble repetition number, the first YCH of the number of repetitions using RA preamble index smaller/larger than 
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 are in the narrowband with the smaller/larger index.  

TDD
As not all UL/DL configurations have pairs of consecutive UL subframes between two DL subframes, a UE could potentially use RA preamble format 1 or 2 in two consecutive UL subframes and RA preamble format 0 in a next unpaired UL subframe. Although such switching of RA preamble formats can shorten the time required for a UE to transmit repetition of a RA preamble, this only affects latency and increases eNB complexity without reducing UE power consumption. It is preferable to maintain simple Tx/Rx structures for the RA preamble, use a single RA preamble format and skip RA preamble repetitions in unpaired UL subframes when the RA preamble format spans 2 or 3 subframes. 
Proposal 4: For TDD, RA preamble format spanning N subframes, repetitions of RA preamble transmission, and UL/DL configuration with M>=N subframes between successive DL/special subframes, the valid subframes for repetitions are the first 
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 of the M subframes.  

SRS Interference to RA Preamble
Due to its wideband nature, SRS transmission from Rel-12 UEs can interfere with RA preamble transmissions. The RA preamble structure can then be affected and in such case the RA preamble design is no longer valid. In legacy operation, it was left up to the network to avoid configuring SRS and RA preamble transmissions in a same subframe. Other implementation means also exist (with some negative system impact) such as configuring a RA preamble format with larger guard time than necessary for the cell size. 

For repetitions of a RA preamble transmission, it is not possible to avoid SRS transmission subframes unless RA preamble repetitions are skipped in such subframes but this will increase RA preamble transmission latency especially in TDD. Nevertheless, as the smallest guard time of RA preamble is 0.097 msec and it is larger than the SRS symbol duration of 1/14=0.071 msec, for small cell sizes (e.g. ~1 Km), no problem is expected. For larger cell sizes, separate configuration of RA preamble formats can allow the network to choose a RA preamble format for UEs in coverage enhanced operation with sufficient guard time to avoid SRS interference. This is preferable to skipping repetitions of a RA preamble transmission in subframes configured for SRS transmission. 

Proposal 5: The configuration of RA preamble transmission resources per RA preamble repetition number includes the RA preamble format.
3 Conclusions

This contribution considered aspects for the RA preamble transmission. In particular, the following are proposed.
Proposal 1: For each RA preamble repetition number larger than 1, a SIBbis informs the value of YCH. 
Proposal 2: If a SIBbis indicates the same two narrowbands and the same YCH value for two RA preamble transmissions with different RA preamble repetition numbers, the first YCH repetitions for the smaller/larger repetition number are in the narrowband with smaller/larger index. 
Proposal 3: If a SIBbis indicates narrowbands for a number of repetitions of RA preamble transmission that are different than narrowbands for any other number of repetitions of RA preamble transmission and for a total of 
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 RA preambles for a RA preamble repetition number, the first YCH of the number of repetitions using RA preamble index smaller/larger than 
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 are in the narrowband with the smaller/larger index.  

Proposal 4: For TDD, RA preamble format spanning N subframes, repetitions of RA preamble transmission, and UL/DL configuration with M>=N subframes between successive DL/special subframes, the valid subframes for repetitions are the first 
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 of the M subframes.  

Proposal 5: The configuration of RA preamble transmission resources per RA preamble repetition number includes the RA preamble format.
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