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1 Introduction
In the preview RAN#92-e meeting, the following objectives are included in the revised work item on extending current NR operation to 71GHz [1]:
· [bookmark: _Hlk58583563][bookmark: _Hlk26996217]In addition to 120kHz SCS, specify new SCS, 480kHz and 960kHz, and define maximum bandwidth(s), for operation in this frequency range for data and control channels and reference signals, only NCP supported. 
· [bookmark: _Hlk58594267]Note: Except for timing line related aspects, a common design framework shall be adopted for 480kHz to 960kHz
· Time line related aspects adapted to 480kHz and 960kHz, e.g., BWP and beam switching timeing, HARQ timing, UE processing, preparation and computation timelines for PDSCH, PUSCH/SRS and CSI, respectively. 
· Support of up to 64 SSB beams for licensed and unlicensed operation in this frequency range. 
· Supports 120kHz SCS for SSB and 120kHz SCS for initial access related signals/channels in an initial BWP.
· Study and specify, if needed, additional SCS (480kHz, 960kHz) for SSB for cases other than initial access.
· Note: coverage enhancement for SSB is not pursued.
· In addition to 120kHz, support 480 kHz SSB for initial access with support of CORESET#0/Type0-PDCCH configuration in the MIB with following constraints:
· Limited sync raster entry numbers
· It is assumed that RAN4 supports a channelization design which results in the total number of synchronization raster entries considering both licensed and unlicensed operation in a 52.6 – 71 GHz band no larger than 665 (Note: the total number of synchronization raster entries in FR2 for band n259 + n257 is 599). If the assumption cannot be satisfied, it’s up to RAN4 to decide its applicability to bands in 52.6 – 71 GHz.
· only 480kHz CORESET#0/Type0-PDCCH SCS supported for 480 kHz SSB SCS.
· Prioritize support SSB-CORESET#0 multiplexing pattern 1. Other patterns discussed on a best effort basis.
· 960 kHz numerology for the SSB is not supported by the UE for initial access in Rel-17.
· Note: Strive to minimize specification impact by reusing tables for CORESET#0 and type0-PDCCH CSS set configuration defined for FR2 in Rel-15, as much as possible
· Note: 480 kHz is an optional SSB numerology for initial access for the UE. A UE supporting a band in 52.6-71 GHz must at least support 120 kHz SCS (for initial access and after initial access)
· Note: Dependency or lack thereof for a UE supporting 480kHz and/or 960kHz numerology for data and control to also support 480kHz SSB numerology for initial access is to be tackled as part of UE capability discussion.
· Support ANR and PCI confusion detection for 120, 480 and 960kHz SCS based SSB, support CORESET#0/Type0-PDCCH configuration in MIB of 120, 480 and 960kHz SSB
· FFS: additional method(s) to enable support to obtain neighbour cell SIB1 contents related to CGI reporting
· Only 1 CORESET#0/Type0-PDCCH SCS supported for each SSB SCS, i.e., (120, 120), (480, 480) and (960, 960).
· Prioritize support SSB-CORESET#0 multiplexing pattern 1. Other patterns discussed on a best effort basis.
· Note: Strive to minimize specification impact by reusing tables for CORESET#0 and type0-PDCCH CSS set configuration defined for FR2 in Rel-15, as much as possible
· Note: From UE perspective, ANR detection for 480/960kHz SCS based SSB is not supported if the UE does not support 480/960 SCS for SSB.
· Note: for ANR, when reading the MIB, the cell containing the SSB is known to the UE, as defined in 38.133 specification.
· Specify timing associated with beam-based operation to new SCS (i.e., 480kHz and/or 960kHz), study, and specify if needed, potential enhancement for shared spectrum operation
· Rel-15/16 and any Rel-17 beam management enhancements can be considered for 52.6-71 GHz. Whether particular features should be excluded for 52.6-71 GHz can be further discussed
· Note: As per usual procedure, duplication of work between work items in Rel-17 should be avoided
· [bookmark: _Hlk58594915]Specify support for PRACH sequence lengths (i.e. L=139, L=571 and L=1151) and study, if needed, specify support for RO configuration for non-consecutive RACH occasions (RO) in time domain for operation in shared spectrum
In this contribution, based on the latest work item on extending current NR operation to 71GHz , we would like to discuss the RA(MsgB)-RNTI design from RAN2 perspective view. 
[bookmark: _Toc497230266][bookmark: _Toc497230267]2 Discussion
In RAN1#104-e meeting, the following agreement regarding the numerology of PRACH was agreed [2]:
	Agreement:
· For initial access and non-initial access use cases, support 120kHz PRACH SCS with sequence length L=571, 1151 (in addition to L=139) for PRACH Formats A1~A3, B1~B4, C0, and C2.
· For non-initial access use cases, 
· if 480kHz and/or 960 kHz SSB SCS is agreed to be supported, support 480 and/or 960 kHz PRACH SCS with sequence length L=139 for PRACH Formats A1~A3, B1~B4, C0, and C2, respectively.
· FFS: support of sequence length L = 571, 1151
· FFS: Support of 480 and/or 960 kHz PRACH SCS for initial access use cases, if 480 and/or 960 kHz SSB SCS is agreed to be supported for initial access.


Further, in RAN1#104bis-e meeting, it was agreed that 480KHz and 960KHz SSB SCS were supported for non-initial access use cases (e.g. handover and CF-BFR) [3].
	Agreement:
· For the case where SSB location and SCS are explicitly provided to the UE (non-initial access) and SSB does not configure Type-0 PDCCH, support 480 kHz and 960 kHz numerologies for the SSB
· Note: Strive to minimize specification impact due to the new SCS for SSB.


Bases on the above agreements, it can be concluded that 480kHz and 960 kHz PRACH SCS are supported at least for non-initial access cases. Generally, with larger supported PRACH SCS, the density of PRACH occasion will increase accordingly. Then the first potential issue that comes to our mind is RA(MsgB)-RNTI ambiguity when considering potential impacts by larger PRACH SCS. 
According to the current MAC specification, it can be known that both RA-RNTI and MsgB-RNTI can characterize the time-frequency resource associated with the PRACH occasion where Random Access Preamble is transmitted. RA-RNTI/MsgB-RNTI can be computed as follow,
RA-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id
MSGB-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id + 14 × 80 × 8 × 2
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); ul_carrier_id is the Uplink carrier used for Random Access Preamble transmission (0 for NUL carrier, and 1 for SUL carrier).
In these two formulas, the maximum value 80 for t_id is determined based on the maximum 120kHz PRACH SCS. Thus, when a larger PRACH SCS (e.g. 960kHz) is introduced for NR operation beyond 52.6GHz and the existing PRACH configuration mechanism (i.e. PRACH occasions can be configured on each reference slot) are reused, multiple PRACH occasions with time interval smaller than 10ms will be associated with the same RA-RNTI or MsgB-RNTI. As a result, RA-RNTI/Msg-RNTI ambiguity occurs. 
To avoid the potential RA-RNTI/Msg-RNTI ambiguity issue due to large PRACH SCS (e.g. 8 times higher than that of the existing NR system), the simplest way might be reconstructing the RA-RNTI/MsgB-RNTI calculation formula (e.g. extending the RNTI space). However, this is not practical since the length of RNTI is not supposed to be changed. Alternatively, we think there are two kinds of feasible manners.  
The first manner is to reconsider the PRACH configuration modeling, so that the density of PRACH occasion is the same as that of NR operation with PRACH SCS = 120kHz (e.g. at most two 480/960kHz SCS PRACH slots are defined within a 60kHz reference slot). Then, we can reinterpret t_id as the first index of the first slot containing PRACH occasion in a system frame. With this, the formulas for the calculation of RA-RNTI/Msg-RNTI can be kept and a new interpretation on t_id is needed. Frankly, adopting this manner would introduce limitations on scheduling flexibility, PRACH capacity, and large normative work about the new PRACH configuration pattern design. 
Another way is to reuse the current RA-RNTI/MsgB-RNTI calculation formula while introducing an additional indicator field to indicate the time-frequency resource together with RA-RNTI/MsgB-RNTI. In NR Rel-16, a 2-bits length field is introduced in DCI format 1_0 to indicate the LSBs of SFN corresponding to the RO for Msg1 transmission. Generally, we think this design logic can be adopted for NR operation beyond 52.6GHz as well. For example, if 960KHz PRACH SCS is supported, then there will be 640 PRACH slots within 10ms. We can divide these 640 slots into 8 groups, where each group contains 80 slots. Subsequently, we can additionally introduce a new 3-bit length field to indicate which segment the RO is belonging to. Compared to the first manner, we prefer this solution. 
Based on the above considerations, we propose, 
[bookmark: _Ref68096701]Proposal: From the RAN2 perspective, the RA-RNTI/MsgB-RNRI calculation formula can be reused for NR operation beyond 52.6GHz as the baseline. 
3 Conclusion
In the contribution, we have provided our considerations on RA-RNTI/MsgB-RNTI design if larger PRACH SCS needs to be supported. And our proposal is given as follows, 
Proposal: From the RAN2 perspective, the RA-RNTI/MsgB-RNRI calculation formula can be reused for NR operation beyond 52.6GHz as the baseline. 
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