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1 Introduction

In RAN2#105bis meeting, RAN2 agreed the maximum RAR window size is extended to 20 ms:
· R2 assumes the maximum RAR window size is extended to [20] ms
· We ask R1 regarding the support of multiple MSG3 transmission opportunities

In this contribution, we discuss the RA-RNTI ambiguity issue due to extended RAR window.
2 Discussion

2.1 Impact to counters and window

The RA-RNTI associated with the PRACH occasion 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 PRACH occasion (0 ≤ s_id < 14), t_id is the index of the first slot of the PRACH occasion in a system frame (0 ≤ t_id < 80), f_id is the index of the PRACH occasion in the frequency domain (0 ≤ f_id < 8), and ul_carrier_id is the UL carrier used for Random Access Preamble transmission (0 for NUL carrier, and 1 for SUL carrier).

In NR, according to the formula, the RA-RNTI is unique within a radio frame, i.e., 10ms. If the maximum RAR window size is extended, it will cause RA-RNTI ambiguity issue, i.e., two different PRACH occasions in different radio frame will have the same RA-RNTI based on the formula. For example, as shown in the following figure, different preamble transmission will lead to the same RA-RNTI based on the current RA-RNTI calculation due to the extended RAR window.
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In order to solve the RA-RNTI ambiguity issue, there are several options identified. There are two general principles on how to solve the RA-RNTI ambiguity issue: 
· Principle 1: modify the RA-RNTI formula with increased RA-RNTI spaces.
· Principle 2: support increased ra-ResponseWindow size without increasing RA-RNTI space.
According to the report of Email discussion [1], most of the companies think the principle should be principle 2, i.e., support increased ra-ResponseWindow size without increasing RA-RNTI space.
Proposal 1 The RA-RNTI value space is not increased due to extended RAR window size. 
For principle 2, there are several approaches:
Approach 1 [2]

 REF _Ref7598073 \n \h 
[3]: 

· Considering the SCS of the current NR-U  assumption is 60 KHz, some of the t_id is not used, for example t_id from 40 to 79 are never used if SCS is 60 KHz. So the indexing of the t_id can be from zero for every “N” radio frames where “N” is the maximum RAR window size. However, this approach is not future proof since if NR-U is enhanced to support up to 120KHz SCS, the approach is not applied anymore.
Approach 2:

· RAR can indicate at which radio frame the PRACH occasion is located. If RAR window is extended to 20ms, actually, the “R” bit in RAR can be used for this indication. For example, the “R” bit can be used to indicate whether the PRACH occasion it responds to is the same radio of frame of the RAR or not, so that the UE can differentiate whether the RAR is for itself or not.
Approach 3: 

· The DCI scheduling the RAR can indicate the information about the radio frame for which the PRACH occasion is located. However this approach impacts the DCI format which is in the scope of RAN1
Considering all these approach, we propose:

Proposal 2 RAN2 considers to use the “R” bit in RAR to indicate whether the RAR is for the PRACH occasion in the same radio frame or not, if the maximum RAR window size is extended to 20 ms.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
The RA-RNTI value space is not increased due to extended RAR window size.
Proposal 2
RAN2 considers to use the “R” bit in RAR to indicate whether the RAR is for the PRACH occasion in the same radio frame or not, if the maximum RAR window size is extended to 20 ms.


[1]. Reference

[2]. R2-1903282 - Summary of 105#50NR-U RACH 4-step and SR, OPPO
[3]. R2-1903099
Random Access Response Reception in NR-U
Samsung Electronics Co., Ltd
discussion
Rel-16
NR_unlic-Core
[4]. R2-1904750
RA-RNTI to handle longer RAR window for NR-U
Ericsson
discussion
Rel-16
NR_unlic-Core
[5]. R2-1903671
Consideration on extending RAR window size
Xiaomi Communications
discussion
Rel-16
R2-1901907

2/2


[image: image1]