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Introduction
In RAN1, for PRACH, whether high SCS is supported is being discussed, such as 480kHz and 960kHz SCS. If 480kHz and/or 960kHz PRACH SCS is supported, the impact on RA-RNTI formula should be considered due to t_id in RA-RNTI formula is related to PRACH SCS. For this issue, some discussions in RAN1 is being done, and the following agreements were made.
	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




We may see that there is no any agreements in RAN1. For this issue, we will discuss in this contribution and give our views from the perspective of RAN2.
[bookmark: _Ref525834269][bookmark: _Toc16701630]Discussion
[bookmark: _Toc19791224][bookmark: _Toc20486583]In the section 5.1.3 of TS 38.321, the formula for RA-RNTI calculation is below:
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), where the subcarrier spacing to determine t_id is based on the value of μ specified in clause 5.3.2 in TS 38.211 [8], 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).
According to the description above, t_id is related to PRACH SCS. If 480kHz/960kHz SCS is supported, the maximum value of t_id will be extended to 320/640, which as shown in table 1, it implies the maximum value of RA-RNTI will exceed the maximum value of the current RNTI 65535. For MSGB-RNTI, there is a similar issue. In the following, we discuss it taking RA-RNTI as an example.
Table 1 Maximum value of RA-RNTI in the different SCS
	SCS
	t_id range
	Max value for Msg1 RA-RNTI

	120kHz
	0 ≤ t_id < 80
	17920

	480kHz
	0 ≤ t_id < 320
	71680

	960kHz
	0 ≤ t_id < 640
	143360


If RNTI range is extended, there are some large impacts on the physical layer, such as scrambling/descrambling using RNTI. If not, some enhancements need to be done for RA-RNTI. Considering the impact of RNTI range expansion, we prefer some enhancements for RA-RNTI.
In the following, we give two options for RA-RNTI enhancement:
Option 1: Reusing Rel-15/16 RA-RNTI formula. Dividing the system frame into multiple segments and t_id range of each segment is from 0 to 80 taking t_id (0~80) with 120kHz PRACH SCS as a reference. 
Taking 480kHz PRACH SCS as an example, if we take t_id of 120kHz SCS as a reference, the whole system frame will be divided into four segments as shown in figure 1.
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Figure 1 Four Segments for 480kHz PRACH SCS
For each segment, since t_id range is the same, RA-RNTI range is also the same. It means that RA-RNTI in the different segments may be the same, so segment id needs to be indicated in order to avoid collision. The segment id may be indicated by DCI or MAC RAR.  For 480kHz/960Khz PRACH SCS, 4/8 segments are needed. Then 2/3 bit indication field are needed in DCI or MAC RAR. In the current MAC RAR format, only 1 bit reserved filed exists, so it is not suitable to indicate this in the current MAC RAR. We think DCI 1_0 may be used similar to SFN LSB introduced in Rel-16 NR-U.
Option 2: t_id range is changed with PRACH SCS and the formula of RA-RNTI is changed in order to avoid extending RA-RNTI range. The formula may be modified as below:
RA-RNTI = 1 + s_id + 14 ×(t_id mod 80) + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id
Where, t_id is the index of the first slot of the PRACH occasion in a system frame (0 ≤ t_id < 320 for 480kHz PRACH SCS; 0 ≤ t_id < 640 for 960kHz PRACH SCS).
For option 2, when t_id is more than 80, the collision may occur with t_id which is below 80. Hence this option is only used for some PRACH configurations which all PRACH occasions are located in one segment. It means that this option is restrictive. Compared with option 2, option 1 may be used for any PRACH configuration. But this option can increase processing complexity, for example, the UE needs to check whether segment id in MAC RAR is matched with segment id which the preamble is transmitted. Given this, we prefer option 1. 
Proposal 1: If 480kHz/960kHz PRACH SCS is supported,  the following enhancement schemes for RA-RNTI may be considered:
-  Option 1: Reusing Rel-15/16 RA-RNTI formula. Dividing the system frame into multiple segments and informing segment id transmitting preamble in DCI. 
-   Option 2: Changing t_id range and the formula of RA-RNTI to use module according to PRACH SCS. 

If option 1 is accepted, it means that segment id will be informed to the UE in DCI. For the same cell, only RARs with the same segment id may be multiplexed into one MAC PDU similar to SFN LSB. For carrier aggregation, since it may use different carriers, only RARs which the corresponding preamble is transmitted in FR2-2 and with the same segment id are multiplexed into one MAC PDU.
Proposal 2: if segment id is informed to the UE by DCI, only RARs with the same segment id may be multiplexed into one MAC PDU.
Conclusion
[bookmark: _Hlk528066018]Based on the discussion in section 2 we observe and propose the following:
Proposal 1: If 480kHz/960kHz PRACH SCS is supported,  the following enhancement schemes for RA-RNTI may be considered:
-  Option 1: Reusing Rel-15/16 RA-RNTI formula. Dividing the system frame into multiple segments and informing segment id transmitting preamble in DCI. 
-   Option 2: Changing t_id range and the formula of RA-RNTI to use module according to PRACH SCS. 

Proposal 2: if segment id is informed to the UE, only RARs with the same segment id may be multiplexed into one MAC PDU.
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