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1   Introduction
Considering the characteristics such as numerologies/TTI, the legacy calculation of RA-RNTI is not applicable. In this contribution, we discuss the calculation of RA-RNTI in NR.

2   Discussion
In LTE, once the preamble is transmitted, the UE monitors for PDCCH identified with RA-RNTI, which is calculated by using the formula below [1]:
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 resource in ascending order of frequency domain (0≤ f_id< 6) within that subframe. MAC entity may stop monitoring for Random Access Response(s) after successful reception of a Random Access Response containing Random Access Preamble identifiers that matches the transmitted Random Access Preamble index.
Considering new characteristics such as numerologies introduced in NR, if the frequency and timer indices (t_id and f_id) is kept the same with legacy, there may be possible overlapping of RA-RNTI values due to different number of time indices within a subframe. Therefore, RA-RNTI calculation should be updated to avoid overlapping of RA-RNTI values in NR.
Observation 1: RA-RNTI calculation should be updated in NR according to the new definition of PRACH resource.

In last RAN1 meeting [1], multiple Msg1(s) over dedicated multiple RACH transmission occasions within a RAR window has been agreed. As different RACH transmission occasions can start in time domain, the current RA-RNTI is not suitable for this case. RA-RNTI calculation needs to be modified by taking into account multiple Msg1 transmission besides numerology/TTI length.
	Agreements:

· For contention free case, a UE can be configured to transmit multiple Msg.1 over dedicated multiple RACH transmission occasions in time domain before the end of a monitored RAR window if the configuration of dedicated multiple RACH transmission occasions in time domain is supported.

· Note: The time resource used for ‘dedicated RACH in time domain’ is different from the time resources of contention based random access

Note: Multiple Msg1 can be transmitted with same or different UE TX beams


Proposal 1: To update RA-RNTI calculation, RAN2 should take into new factors e.g. numerology and dedicated multiple Msg1 transmission occasions into account. 

As mentioned above, possible overlapping may happen when UE is monitoring PDCCH indicated by RA-RNTI at the same time occasion and frequency corresponding to different PRACH opportunities with different numerologies/ symbol duration. Thus a unified time and frequency index should be used in RA-RNTI calculation to avoid possible overlapping.
Proposal 2: A unified time and frequency index should be used in RA-RNTI for PRACH resource of different numerologies.

With the current RAR window size (maximum sf10), within RAR window, the same RA-RNTI is not used for the UEs who transmitted preamble in different radio frames. Considering multiple Msg1 transmission introduced, the question arises if multiple RARs should be sent by gNB. If within RAR window, a UE is expended to receive multiple RARs (bigger than sf10 as eMTC does), size of RAR window will be increased and RA-RNTI should be differentiated for different radio frame. RAN2 should be clear whether a UE should receive multiple RARs and what the RAR window should be when discussing the RA-RNTI calculation. 
Proposal 3: RAN2 should discuss whether a UE will receive multiple RARs for multiple preamble transmission and whether RA-RNTI differentiation is needed for different RARs received in this case.
3 Conclusion
Observation 1: RA-RNTI calculation should be updated in NR according to the new definition of PRACH resource.

Proposal 1: To update RA-RNTI calculation, RAN2 should take into new factors e.g. numerology and dedicated multiple Msg1 transmission occasions into account. 

Proposal 2: A unified time and frequency index should be used in RA-RNTI for PRACH resource of different numerologies.

Proposal 3: RAN2 should discuss whether a UE will receive multiple RARs for multiple preamble transmission and whether RA-RNTI differentiation is needed for different RARs received in this case.
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