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1. Introduction

At the RAN1#82bis meeting, there were agreements regarding the PRACH transmission for the UEs in enhanced coverage as summarized below
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

Based on the above agreements, in this contribution, we describe the remaining details regarding the PRACH resource configurations to support different repetition levels and frequency hopping. 
2. PRACH Resources
2.1 PRACH Resource Configurations
It was agreed that the maximum number of repetition levels of three is to be supported for UEs in enhanced coverage. For initial random access, the UE may decide whether or not to apply repetition to the PRACH and which repetition level to use, e.g., based on the RSRP measurement. The same PRACH configuration index and the same frequency offset are not suitable to support different repetition levels since the PRACH transmission with a lower repetition level is likely to be blocked by that for a higher repetition level. Thus, different PRACH configuration indices and/or different frequency offsets are applied to different repetition levels as shown in Fig. 1(a). In Fig. 1(a), configuration index #3 is used by the UE without repetition while configuration index #8 is used by the UE requiring 2 or 4 repetitions and a different frequency offset is assigned for 2 and 4 repetitions. When the existing PRACH configuration index is reused for repetition, it would be straightforward to use all the subframe numbers in each PRACH configuration index for repeating the same PRACH preambles. For example, since the 3rd and 8th subframes can be used for the PRACH transmission in PRACH configuration index #8, both the 3rd and 8th subframes should be used for repetition. In that case, the UE would need to know the starting system frame number for the repetition. The starting system frame number will be signaled by higher layer singling. The periodicity of starting system number will be determined by the number of repetitions and the number of subframes in each PRACH configuration index. 

Proposal 1: For the PRACH repetition, the same PRACH preamble is transmitted using all the subframe numbers of each PRACH configuration index.
Proposal 2: The starting system frame number is signaled by higher layer singling and periodicity is determined by the number of repetitions.
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Figure 1 – PRACH configurations for coverage enhancement
2.2 PRACH Resource Configurations When Applying Frequency Hopping
Configuration of frequency-hopping for the PRACH was agreed when multiple frequency resources are available. We consider that applying frequency hopping is beneficial in reducing the number of repetitions for the PRACH preamble transmission. However, it would be also desirable not to utilize frequency hopping to the PRACH always. There are several methods to enable/disable frequency hopping for the PRACH. For example, PRACH locations per CE level are explicitly indicated by the MTC-SIB. Or, if multiple PRACH configuration indices and with multiple frequency offsets are configured per CE level through the MTC-SIB, frequency hopping is applied to every radio frame as shown in Fig. 2. 
Proposal 3: An indication to configure frequency hopping for the PRACH should be introduced in MTC-SIB. 
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Figure 2 – PRACH configurations for coverage enhancement

2.3 PRACH Transmission Periodicity
As discussed in Section 2.1, the PRACH repetition consumes many more time- and frequency resources. When the current PRACH configuration index is reused in order to support repetition, the PRACH preambles are repeated and transmitted every radio frame (10 ms) or every other radio frame (20 ms). In order to reduce the overhead due to an excessive number of PRACH repetitions, it would be beneficial to introduce a longer periodicity for the PRACH transmission such as 80ms and 160ms. Such a longer periodicity would be applied to higher PRACH repetition levels.
Proposal 4: Introduction of a longer periodicity for the PRACH radio frame should be further considered for higher PRACH repetition levels. 

3. Conclusion
In this contribution, we described our views on the PRACH resource configurations. Most of the existing PRACH configuration can be reused to support the PRACH repetition although some modification is needed. In our view, the overhead caused by the PRACH repetitions should be minimized and thus, we propose the following.
Proposal 1: For the PRACH repetition, the same PRACH preamble is transmitted using all the subframe numbers of each PRACH configuration index.

Proposal 2: The starting system frame number is signaled by higher layer singling and periodicity is determined by the number of repetitions.

Proposal 3: An indication to configure frequency hopping for the PRACH should be introduced in MTC-SIB. 

Proposal 4: Introduction of a longer periodicity for the PRACH radio frame should be further considered for higher PRACH repetition levels. 
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