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1 Introduction

In last RAN2 meeting, there was some discussion on the remaining issues for RACH and SR in NR-U and the following agreements were achieved [1]. 

· The PREAMBLE_TRANSMISSION_COUNTER is not increased if the preamble is not transmitted due to LBT failure

· SR_COUNTER is increased only when SR is successfully transmitted

· As earlier agreed, The POWER_RAMPING_COUNTER is not increased if the preamble is not transmitted due to LBT failure. For this purpose LBT failure indication or equiv. (used for other LBT outcome dependencies in MAC) from PHY is used. 

· MAC returns to the resource selection step if LBT fails for Msg1 transmission opportunity(ies)

· From MAC perspective, multiple msg1 transmissions are not supported (does not preclude beam sweeping enhancement if decided for NR)

· Actual transmission for MSG1 (LBT success) is used for starting RAR window

· R2 assumes the maximum RAR window size is extended to [20] ms

· We ask R1 regarding the support of multiple MSG3 transmission opportunities

· R2 assumes the range of ra-ContentionResolutionTimer is not extended for NR-U (note this contradicts earlier assumption)

· Either a) the ra-ContentionResolutionTimer is started regardless of the LBT outcome of msg3 transmission or b) ra-ContentionResolutionTimer is started only at successful LBT outcome of msg3 transmission + immediately the UE to restart from RACH resource selection if all MSG3 transmissions fail. FFS

· As agreed in the SI phase, the sr-ProhibitTimer shall not prohibit SR transmissions due to SR that was not transmitted due to LBT failure. 

However, there was still no conclusion on the calculation of RA-RNTI and in this contribution, we would like to discuss about this and give corresponding proposals. 
2 Discussion
In NR, 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 × 80 × f_id + 14 × 80 × 8 × 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 < 80), f_id is the index of the specified PRACH in the frequency domain (0 ≤ f_id < 8), and ul_carrier_id is the UL carrier used for Msg1 transmission (0 for NUL carrier, and 1 for SUL carrier).


As mentioned above, in last meeting, RAN2 agreed to assume the maximum RAR window size to be extended to 20ms. Based on the above formula, the calculated RA-RNTI may be not unique within a radio frame as shown in Figure 1. 
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Figure 1

Since t_id is the index of the first slot of the specified PRACH in a system frame, if UE1 and UE2 select the same RA preamble, RAR received in the overlapping area between RAR window of UE1 and RAR window of UE2 cannot be distinguished as RA-RNTI is same.
During the email discussion [2], there was some discussion on the calculation of RA-RNTI. However, there was no consensus on whether to modify the RA-RNTI formula with increased RA-RNTI space or just increase the RAR window size to solve the RA-RNTI ambiguity issue. Actually we don’t see there is any problem if we increase the RA-RNTI space as the actual number of RA-RNTIs used is determined by the resource allocation of RO and the most straightforward and simple solution is to take SFN_id which is the index of the first radio frame of the specified PRACH into consideration when calculating RA-RNTI. Since the maximum RAR window size is extended to 20ms, which is twice as the length of SFN, it seems enough to distinguish the RA-RNTI calculated in contiguous two SFNs, i.e., even and odd SFN. 
Furthermore, the following agreements have been made in RAN1

[image: image2.png]e NR-U supports both Type-A and Type-B mapping already supported in NR
o Additional starting positions and durations are not precluded.
e For sub-7 GHz, NR-U study the SCSs, 15/30/60KHz.





Based on the above agreement, the maximum number of slots within a subframe is 40 for the case when the scs equals to 60KHz, according to the following table in TS 38.211
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Hence, we don't need to consider the extreme case of t_id as large as 79 in R15 and maximum value of t_id is 40 for NR-U.
Therefore, we propose to modify the RA-RNTI calculation formula as below:
Proposal 1: The range of t_id in the RA-RNTI calculation formula is 0≤ t_id<40.
Proposal 2: Take SFN_id into account to distinguish between the even and odd SFN in the RA-RNTI calculation, such that the formula for RA-RNTI is 
RA-RNTI= 1 + s_id + 14 × t_id + 14 × 40 × f_id + 14 × 40 × 8 × ul_carrier_id + 14 × 40 × 8 × 2 × SFN_id mod 2, 
where the range of SFN_id is 0 ≤ SFN_id < 1024.
3 Conclusion

In this contribution, we discuss about the calculation of RA-RNTI and we have the following proposal. 
Proposal 1: The range of t_id in the RA-RNTI calculation formula is 0≤ t_id<40.
Proposal 2: Take SFN_id into account to distinguish between the even and odd SFN in the RA-RNTI calculation, such that the formula for RA-RNTI is 
RA-RNTI= 1 + s_id + 14 × t_id + 14 × 40 × f_id + 14 × 40 × 8 × ul_carrier_id + 14 × 40 × 8 × 2 × SFN_id mod 2, 
where the range of SFN_id is 0 ≤ SFN_id < 1024.
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