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1. Introduction

This paper will discuss the RA-RNTI calculation in Rel-13 eMTC.
2. Discussion
2.1
Legacy RA-RANTI calculation and RAR reception
The current RA-RNTI can be calculated as the following equation:
	The 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

Where t_id is the index of the first subframe of the specified PRACH (0≤ t_id <10), and f_id is the index of the specified PRACH within that subframe, in ascending order of frequency domain (0≤ f_id< 6).


According to the frequency and time transmitting a preamble, RA-RNTI is determined, and used to address the RAR corresponding to the preamble. The starting point of RAR window is the subframe that contains the end of the preamble transmission plus three subframes. For FDD, depending on RAR window length, a RAR PDU can include the responses for multiple UEs (see fig. 1). For TDD, even in RAR window length of 1, a RAR PDU can include the responses for multiple UEs (see fig. 2). 
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Fig.1 Frame structure type 1 (FDD)
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Fig.2 Frame structure type 2 (TDD) ( need to clarify
2.1
RA-RNTI calculation and RAR reception in Rel-13 eMTC
For new RA-RNTI equation, the following RAN1 agreements can be considered.
· RAN1 still allows the RAR PDU to include multiple responses of UEs as in legacy

· In MTC-SIB, the eNB provides a set of PRACH resources (e.g. time, frequency, preamble) per CE level
· The starting subframe(s) of the search space for the M-PDCCH scheduling RAR is explicitly indicated in MTC-SIB, i.e. mpdcch-startSF-CSS-RA-r13IE
· One or two narrowband are explicitly indicated in MTC-SIB for M-PDCCH for RAR for each PRACH repetition level

· When more than one narrowband is configured for M-PDCCH for RAR for a PRACH repetition level, for even/odd preamble index, the M-PDCCH narrowband is the configured first/second narrowband, respectively

Based on the RAN1 agreements, it can be observed that 
· Considering the preamble repetitions, a new definition on RA-RNTI calculation is required

· Since eNB will combine all repeated preambles during a bundle transmission (i.e. One attempt consisting of preamble repetitions), eNB cannot identify t_id in legacy, which is not useful any longer
· Since a preamble can be detected after a bundle of the repeated preamble transmissions, the new parameters would be needed to distinguish between the bundle transmissions
· A RA-RNTI is derived from the new parameters, it is used to address the RAR corresponding to the preamble bundle transmission
· As we see the draft 36.321 CR, the current starting point of RAR window is still kept, i.e. at the subframe that contains the end of the preamble transmission plus three subframes
From the observation above, one suggested solution (see fig. 3) is that
· Similarly in legacy, there are multiple preamble bundle transmissions especially separated in frequency and time, which can be responded with a same RAR PDU

· New f_id` indicates the narrow band used for preamble bundle transmission
· New t_id` indicates the time index of preamble bundle transmission, i.e. one value corresponds to one bundle
· New formula for RA-RNTI calculation, i.e.
RA-RNTI= 1 + t_id`+k1*f_id`
Where t_id` is the index of the first subframe of the specified PRACH (0≤ t_id <k1), and f_id` is the index of the specified PRACH within that subframe, in ascending order of frequency domain (0≤ f_id< k2). The ranges of k1 and k2 are FFS. Then, at least, k1 is determined by minimum value of preamble repetitions and maximum value of RAR window length. And, k2 depends on the number of narrow bands used for the preamble transmission
· Starting point of RAR window is same in legacy

· Within the extended RAR window (~ max. 400 ms), MTC UE tries to acquire M-PDCCH for RAR and the corresponding RAR from the subframes signalling by mpdcch-startSF-CSS-RA-r13
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Further considerations
· The number of RA responses combined in same RAR PDU depends on RAR window length and preamble repetition duration (cf. in legacy, the number of RA responses combined in same RAR PDU depends on RAR window length only). But it is up to network implementation
Proposal 1: New RA-RNTI is defined as:
RA-RNTI= 1 + t_id`+k1*f_id`

Where t_id` is the index of the first subframe of the specified PRACH (0≤ t_id <k1), and f_id` is the index of the specified PRACH within that subframe, in ascending order of frequency domain (0≤ f_id< k2). The ranges of k1 and k2 are FFS. Then, at least, k1 is determined by minimum value of preamble repetitions and maximum value of RAR window length. And, k2 depends on the number of narrow bands used for the preamble transmission.
Proposal 2: RAN2 to discuss the relevant PRACH configuration if new RA-RNTI formula is acceptable.
3. Conclusion
It is proposed that
Proposal 1: New RA-RNTI is defined as:

RA-RNTI= 1 + t_id`+k1*f_id`

Where t_id` is the index of the first subframe of the specified PRACH (0≤ t_id <k1), and f_id` is the index of the specified PRACH within that subframe, in ascending order of frequency domain (0≤ f_id< k2). The ranges of k1 and k2 are FFS. Then, at least, k1 is determined by minimum value of preamble repetitions and maximum value of RAR window length. And, k2 depends on the number of narrow bands used for the preamble transmission.

Proposal 2: RAN2 to discuss the relevant PRACH configuration if new RA-RNTI formula is acceptable.
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