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1	Introduction
The following was agreed in the RAN2#105-Bis meeting:
	R2 assumes the maximum RAR window size is extended to [20] ms



Furthermore, it was generally concluded that the increased RAR window size does not come with an increased RA-RNTI space [1], however, it was not agreed before the maximum RAR window size is concluded.
In this contribution we discuss the RA-RNTI design without a need to extend the RA-RNTI space as well as the maximum RAR window size which could be extended beyond 20ms given the RA-RNTI design would allow it.
2	Discussion
2.1	RA-RNTI design
For Rel-15 NR, the RA-RNTI is derived based on the following formula (TS 38.321):
	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).


 
The RA-RNTI is unique for each RO (RACH Occasion) and shared between the preambles within one RO.
It is noted that the current formula and the specified specific PRACH configurations already reserve maximum of ~18000 RNTI values just within 10ms timeframe which is the maximum ra-ResponseWindow value (ie., one system frame). In case ra-ResponseWindow is extended to 20ms and this would directly be applied to the formula above, RA-RNTIs would reserve already maximum of ~36000 values. Besides, this eats the cake from other identifiers, like C-RNTI, and lowers down the number of UEs the cell can support simultaneously. On the other hand, if the RAR window would be extended further only in the future, it would become evident at the latest at that point in time the RA-RNTI is not extended; hence, it seems desirable to make that decision already now.
Proposal 1: RA-RNTI space is not increased for NR-U.
Given the RA-RNTI is unique only within a duration of one system frame, the same RA-RNTI may be derived for different preambles transmitted in subsequent system frames within the duration of the extended ra-ResponseWindow. To avoid extending RA-RNTI space in this case, it seems possible to indicate in the DCI scheduling the RAR (or inside the RAR itself) the RO for which the RAR applies, basically, by indicating the system frame corresponding to the RO. DCI option would have the benefit of not requiring to decode the RAR to know if it was a correct one. Such an indication would only be required in unlicensed bands where the extended ra-ResponseWindow lengths would be employed to account the possible LBT failures; if LAA (License Assisted Access) is employed, the indication is not required as the RAR window can be configured as in legacy (and would hence work with legacy UEs similarly).
Observation 1: When RA-RNTI space is not increased, same RA-RNTI can be derived for multiple ROs in subsequent system frames within the duration of extended ra-ResponseWindow.
Proposal 2: DCI scheduling the RAR or RAR itself indicates which RO (RACH Occasion) the RAR responses correspond to.
It should be noted that this design option would also work for the 2-step RACH case where MsgB window is also going to be comparable to ra-ContentionResolutionTimer length which can be up to 64ms.
2.2	Maximum RAR window size
It was debated during the last meeting whether the 20ms would suffice to increase the RAR transmission opportunities enough. On the other hand, considering the design above for RAR reception with the same RA-RNTI space defined for the Rel-15, it seems easily possible to extend the RAR window size in the extend that is future proof, e.g., up to 40ms.
Proposal 3: Extend the maximum RAR window size at least up to 40ms.
3	Conclusions
In this contribution the RA-RNTI design for RAR reception in unlicensed bands was discussed as well as the maximum RAR window size, the following is proposed:
Proposal 1: RA-RNTI space is not increased for NR-U.
Observation 1: When RA-RNTI space is not increased, same RA-RNTI can be derived for multiple ROs in subsequent system frames within the duration of extended ra-ResponseWindow.
Proposal 2: DCI scheduling the RAR or RAR itself indicates which RO (RACH Occasion) the RAR responses correspond to.
Proposal 3: Extend the maximum RAR window size at least up to 40ms.
References
1. R2-1903282, Summary of Email discussion [105#50][NR-U] RACH 4-step and SRS on RACH agreements for NR-U, OPPO




