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[bookmark: _GoBack]Introduction
It has been agreed that the RA-RNTI of NR has a finer time granularity than LTE since it will indicate the slot and symbol within slot where the preamble transmission starts. Since the number of slots per system frame varies with the sub-carrier spacing the total number of possible slots used for the RA-RNTI may also vary. This has been captured in [Issue 5.1.3-3]: “X and Y in RA-RNTI fomula should be determined by RAN1 (subject to RAN1)” in the Rapporteur’s open issue list. This open issue is discussed in this contribution.
[bookmark: _Ref178064866]Discussion
The current version of 38.321 states that
The RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted, is computed as:
RA-RNTI= 1 + s_id + 14 × t_id + 14 × X × f_id + 14 × X × Y × ul_carrier_id
where s_id is the index of the first OFDM symbol of the specified PRACH (0 ≤ s_id < 14), t_id is the index of the first slot of the specified PRACH in a system frame (0 ≤ t_id < X), f_id is the index of the specified PRACH in the frequency domain (0 ≤ f_id < Y), and ul_carrier_id is the UL carrier used for Msg1 transmission (0 for normal carrier, and 1 for SUL carrier). The values X and Y are specified in TS 38.213 [6].
We believe that the values of X and Y should be specified by RAN2.
Value for Y, maximum f_id in RA-RNTI formula 
The maximum possible number of PRACH indexes in the cell is signalled in the RACH-ConfigCommon IE msg1-FDM. This IE can take one of the four different values 1,2,4 or 8. To have a generic number of the number of possible f_ids in the MAC specification the highest number, i.e. 8 should be chosen for the RA-RNTI formula. No matter which msg1-FDM that is signalled in the RACH-ConfigCommon IE, the RA-RNTI formula will still be valid if Y=8. The consequence of using a larger Y than what is signalled for the cell in msg1-FDM is that some f_id values will be unused in the RA-RNTI formula. We therefore propose
[bookmark: _Ref190406817][bookmark: _Toc226862296][bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc505674452][bookmark: _Toc506462716]The maximum number of possible f_id (i.e. value Y) in the RA-RNTI formula is 8.
[bookmark: _Hlk505674451]Value for X, maximum t_id in RA-RNTI formula
The maximum possible slots per radio frame can be derived from the subcarrier spacing of PRACH. This is signalled in the RACH-ConfigCommon IE msg1-SubcarrierSpacing for the cell. For example, if SCS is 15 kHz, the number of slots is 10, if SCS is 30 kHz it is 20, if SCS is 60 kHz it is 40 and if the SCS is 120 kHz the number of slots per system frame is 80. As for the maximum f_id, an RA-RNTI formula valid for all SCS can be defined by using the largest possible number of slots per system frame. We therefore propose 
[bookmark: _Toc505674453][bookmark: _Toc506462717]The maximum number of possible t_id (i.e. value X) in the RA-RNTI formula is 80.

[bookmark: _Ref189046994]Text Proposal for section 5.1.3 in 38.321
We propose the following change for section 5.1.3 in 38.321.
The RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted, is computed as:
RA-RNTI= 1 + s_id + 14 × t_id + 14 × X × f_id + 14 × X × Y × ul_carrier_id
where s_id is the index of the first OFDM symbol of the specified PRACH (0 ≤ s_id < 14), t_id is the index of the first slot of the specified PRACH in a system frame (0 ≤ t_id < X80), f_id is the index of the specified PRACH in the frequency domain (0 ≤ f_id < Y8), and ul_carrier_id is the UL carrier used for Msg1 transmission (0 for normal carrier, and 1 for SUL carrier). The values X and Y are specified in TS 38.213 [6].
Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	The maximum number of possible f_id (i.e. value Y) in the RA-RNTI formula is 8.
Proposal 2	The maximum number of possible t_id (i.e. value X) in the RA-RNTI formula is 80.
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