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1 Introduction

In RAN2#104 meeting, there was some discussion on RACH related windows and counters and we achieved the following agreements [1].

· RAN2 assumes that ra-ContentionResolutionTimer may need to be extended to overcome the LBT impact in NR-U. Detailed value should be studied during the WI.
· ra-ResponseWindow is not started when the preamble is not transmitted due to LBT failure.
In this contribution, we would like to discuss about some remaining issues on RACH related counters and windows and give corresponding proposals. 
2 Discussion
2.1 Values of windows 

During the SI of NR-U, RAN2 agreed to extend the values of ra-ResponseWindow as well as ra-ContentionResolutionTimer in order to overcome the LBT impact. In NR, the maximum value of ra-ResponseWindow is 10ms, which is the same as the length of SFN. In NR-U, considering the LBT impact and simplicity, the extended RAR window is better to be multiple times of the length of SFN, e.g., 20ms, 30ms etc. However, a too large value of the RAR window may also impact the random access latency, i.e., in case of poor channel condition or systematic LBT failure, UE have to wait longer before starting another RACH attempt. Therefore, a suitable value is 20ms considering latency as well as simplicity. In addition, in NR, the RAR window size is in number of slots and the configuration of {1,2,4,8,10,20,40,80} is supported, if in NR-U the maximum of RAR window is extended to 20ms and is also in number of slots, then the RAR window size configuration should support the following value {1,2,4,8,10,20,40,80,120,160}. 
Proposal 1: In NR-U, the maximum value of ra-ResponseWindow is extended to 20ms.

Proposal 1bis: In NR-U, the RAR window size is in number of slots and the configuration of {sl1, sl2, sl4, sl8, sl10, sl20, sl40, sl80, sl120, sl160} is supported. 

As for the ra-ContentionResolutionTimer, similar principle can be applied as well, i.e, both simplicity and latency should be considered. In NR, the size of the contention resolution timer is in number of subframes and the configuration of {8,16,24,32,40,48,56,64} is supported. In NR-U, it makes sense to reuse the number of subframes to indicate the length of this timer. In addition, since the interval between two consecutive values is 8, in NR-U, the extended values of 72 and 80 can be considered, otherwise, a too large value may also impact the random access latency.
Proposal 2: In NR-U, the contention resolution timer size is in number of subframes and the configuration of {sf8, sf16, sf24, sf32, sf40, sf48, sf56, sf64, sf72, sf80} is supported. 

2.2 Calculation of RA-RNTI

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).


In case that RAR window is extended, i.e., 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.
In order to solve the RA-RNTI ambiguity issue, a proposed 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. 
Proposal 3: Introduce one bit 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 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id + 14 × 80 × 8 × 2 × mod(SFN_id, 2), 
where the range of SFN_id is 0 ≤ SFN_id < 1024.
3 Conclusion

In this contribution, we discuss about some remaining issues on RACH related counters and windows and we have the following proposals. 
Proposal 1: In NR-U, the maximum value of ra-ResponseWindow is extended to 20ms.

Proposal 1bis: In NR-U, the RAR window size is in number of slots and the configuration of {sl1, sl2, sl4, sl8, sl10, sl20, sl40, sl80, sl120, sl160} is supported. 

Proposal 2: In NR-U, the contention resolution timer size is in number of subframes and the configuration of {sf8, sf16, sf24, sf32, sf40, sf48, sf56, sf64, sf72, sf80} is supported. 

Proposal 3: Introduce one bit 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 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id + 14 × 80 × 8 × 2 × mod(SFN_id, 2), 
where the range of SFN_id is 0 ≤ SFN_id < 1024.
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