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1.	Introduction
In RAN2#97 meeting, an issue of increasing RAR window for eMTC was raised in [1] but it was postponed to give companies more time to figure out the issue. In this contribution, we discuss about increasing RAR window and its impact on RA-RNTI for eMTC. 

2.	Discussion
According to the agreements in RAN2#92 meeting as shown in below, the RAR window should be large enough to receive MPDCCH and RAR within the RAR window. 
	· The UE should receive M-PDCCH and RAR during the RA response window, otherwise random access attempt fails.



However, as described in [1], the current possible maximum RAR window is not sufficiently large, and hence the UE may not be able to receive M-PDCCH and RAR within RAR window even if the RAP transmission is successful. This could be a serious problem and the maximum RAR window size should be redefined. 
Proposal 1.	The maximum RAR window size needs to be extended.

We also need to look through RA-RNTI for eMTC because maximum possible RAR window is one of elements to calculate RA-RNTI like below. 
	For BL UEs and UEs in enhanced coverage, RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted, is computed as:
RA-RNTI=1+t_id + 10*f_id + 60*(SFN_id mod (Wmax/10))


where t_id is the index of the first subframe of the specified PRACH (0≤ t_id <10), f_id is the index of the specified PRACH within that subframe, in ascending order of frequency domain (0≤ f_id< 6), SFN_id is the index of the first radio frame of the specified PRACH, and Wmax is 400, maximum possible RAR window size in subframes for BL UEs or UEs in enhanced coverage. If the PRACH resource is on a TDD carrier, the f_id is set to , where  is defined in Section 5.7.1 of [7].



In eMTC, RAR window is increased in order to cope with the repetition transmission of PDCCH and RAR. However, due to increased RAR window, the UEs who transmitted the same RAP even on different SFN may collide by monitoring the same RA-RNTI within the overlapped RAR window. Therefore, RA-RNTI is extended. In extending RA-RNTI, there was an intention to distinguish UEs only within the RAR window. Accordingly, maximum possible RAR window size is used as base of modulo operation.
Of course, increased RAR window will expand RA-RNTI pool for eMTC and there may be lots of RA-RNTI not to be used. However, we believe that it is more important to keep the original intention of including maximum possible RAR window in RA-RNTI for eMTC to distinguish collided UEs within RAR window. If we increase the RAR window but keep the RA-RNTI as it is, i.e., using Wmax=400, then we will face the RA-RNTI collision problem again, which we put much effort in Rel-13. Thus, it is more logical to increase the RA-RNTI according to the increased RAR window. That can be easily realized by removing 400 from the current version of 36.321 specification like below. 
	For BL UEs and UEs in enhanced coverage, RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted, is computed as:
RA-RNTI=1+t_id + 10*f_id + 60*(SFN_id mod (Wmax/10))


where t_id is the index of the first subframe of the specified PRACH (0≤ t_id <10), f_id is the index of the specified PRACH within that subframe, in ascending order of frequency domain (0≤ f_id< 6), SFN_id is the index of the first radio frame of the specified PRACH, and Wmax is 400, maximum possible RAR window size in subframes for BL UEs or UEs in enhanced coverage. If the PRACH resource is on a TDD carrier, the f_id is set to , where  is defined in Section 5.7.1 of [7].



Proposal 2.	The RA-RNTI is extended by using the increased maximum possible RAR window. 

3.	Conclusion
In this document, we discussed increasing RAR window and its impact on RA-RNTI for eMTC, and propose followings:
Proposal 1.	The maximum RAR window size needs to be updated.
Proposal 2.	The RA-RNTI is extended by using the increased maximum possible RAR window. 
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