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1. Introduction
There have been several agreements on RACH procedure for Rel-13 MTC, but there are still some open issues. This contribution gives our considerations on the remaining issues on RACH procedure for Rel-13 eMTC. 
2. Discussion
2.1. RAR transmission
It was agreed in RAN2#91 that RAR window duration is extended based on the RAR repetition factor. The intention is to support multiple RAR transmission opportunities. Note that the RAR window duration extension needs to include both M-PDCCH repetition and associated PDSCH repetition. Consequently, the RAR window duration can be long.

According to the latest RRC parameter from RAN1, the starting subframe of PRACH repetition is not explicitly configured. Then the starting subframe of the later PRACH opportunity corresponding to a number of PRACH repetitions starts right after the end of the previous PRACH opportunity. 

With fixed timing relationship between the end of PRACH repetition and start of RAR window, RAR windows corresponding to different PRACH opportunities may overlap as shown in Figure 1. 
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Figure 1: Example for RAR window overlap
Furthermore, the legacy RA-RNTI calculation takes only subframe and frequency location of PRACH into account. With PRACH repetition, the subframes of different PRACH opportunities can be the same while the radio frames are different. However, based on current RA-RNTI calculation, the RA-RNTIs may be same for different PRACH opportunities.

Then during the time when RAR windows corresponding to different PRACH opportunities are overlapped, eNB cannot indicate which PRACH opportunity the random access response is for as currently only preamble index is included in MAC RAR.
Observation 1: There may be ambiguity on which PRACH opportunity the random access response is for based on current RA-RNTI calculation, DCI format and MAC RAR.

Therefore, a mechanism to ensure UE to identify the RAR to its PRACH opportunity needs to be introduced. For example, a set of RA-RNTI values can be defined for each PRACH repetition level to distinguish multiple consecutive PRACH opportunities. Other mechanism such as introduce PRACH opportunity indicator in DCI for RAR scheduling or MAC RAR can also be considered.

Proposal 1: Mechanism to distinguish multiple consecutive PRACH opportunities needs to be introduced.

2.2. Msg0   – PDCCH order transmission
In legacy CFRA, network gives the dedicated PRACH resource to eNB via PDCCH order. In Rel-13 eMTC, since the PRACH resource is CE level and eNB cannot be aware the UE CE level accurately (according to the previous discussion), it is possible that the dedicated PRACH resource provided by eNB is not aligned with UE’s current CE level. Although eNB can learn the CE level of connected UE in some degree, in case of CFRA there has been no transmission between UE and network for a long time, and it is possible that there is misunderstanding of the CE level between network and UE.
Observation 2: It is possible that the dedicated PRACH resource provided by eNB is not aligned with UE’s current CE level. 
In case of the misalignment, there are two options for UE for CFRA PRACH resource selection:
· Option 1: same as legacy CFRA, select the dedicated PRACH resource provided by eNB;
· Option 2: initiate the CBRA based on the current CE level, and ignore the dedicated PRACH resource;
· Option 3: In case of the CE level of dedicated PRACH resource higher than actual CE level, use the dedicated PRACH to perform CFRA; and in case of the CE level of dedicated PRACH resource lower than actual level, initial the CBRA and discard the dedicated PRACH resource. 

For Option 1, it is align with the principle of legacy CFRA, but the RA procedure may be failed if UE is actually in the high CE level. For Option 2, it is align with the principle of PRACH resource selection in Rel-13 MTC, but the dedicated PRACH resource will be wasted. And for Option 3, it can used dedicated PRACH resource as much as possible and avoid the risk of RA failure. 
Proposal 2: Discuss the three options when network provides the dedicated PRACH resource which is not aligned with the UE’s current CE level.
3. Conclusion
According to the analysis in section 2, the following proposals are obtained:
Proposal 1: Mechanism to distinguish multiple consecutive PRACH opportunities needs to be introduced.
Proposal 2: Discuss the three options when network provides the dedicate PRACH resource which is not aligned with the UE’s current CE level.
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