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1 Introduction

In the last 3GPP RAN2#107bis meeting in Chongqing, there were some discussions on RNTI design for MsgB . And one solid agreement is achieved as follow:

1. RAN2 will work on specifying a new RA-RNTI design for msgB 

That is to say, a new criterion should be specified to help to design the new RA-RNTI for MsgB. Therefore, in this contribution, we will provide some discussions on the possible parameters for the new RA-RNTI of the MsgB.
2 Discussion

In Rel.15, the RA-RNTI of the Msg2 is associated with the PRACH occasion in which the Random Access Preamble is transmitted, and is calculated 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).
Similarly, for the MsgB, as mentioned above, the parameters associated the PRACH occasion of the MsgA can also be used to design the new RA-RNTI. 
Proposal 1: For the MsgB, the parameters associated the PRACH occasion of the MsgA can also be used to design the new RA-RNTI.
In addition to the above parameters, there may be some other specific parameters corresponding to 2-step RA, which are contributed to identify the MsgB. Moreover, the legacy UEs are no longer to monitor the PDCCH addressed to the new RA-RNTI. First of all, the SFN ID may be considered for the new RA-RNTI calculation. As RAR of 4-step RACH in NR-U, the RA-RNTI is reused for msgB and then the LSB of SFN is added into the msgB. However for the 2-step RA, a new RA-RNTI is agreed to design, so we could consider to introduce the information of the SFN(e.g. LSB of SFN) for the RA-RNTI formula. Another method, we may consider one simple solution to introduce an offset into the original formula to ensure that the RNTI for 2-step and 4-step is different.
Proposal 2: Consider to introduce the information of the SFN or an offset into the original formula for the new RA-RNTI design, to ensure that the RNTI for 2-step and 4-step is different.
However, for 2-step RA, MsgA consists of both preamble and PUSCH payload, the design for the new RA-RNTI should also be associated with the PUSCH occasion in which the PUSCH data is transmitted. The corresponding parameters to be considered may include the index of the time-frequency resource, for example, the index of the first OFDM symbol of the PUSCH occasion, the index of the first slot of the PUSCH occasion in a system frame, the index of the PUSCH occasion in the frequency domain and the ul_carrier_id used for PUSCH data transmission. And we provide a possible calculation as:
RA-RNTI for MsgB = 1 + sp_id + 14 ×tp_id + 14 × 80 ×fp_id + 14 × 80 × 8 ×ul_po_carrier_id + 14 × 80 × 8 × 2 × (SFN_id mod 2),
where sp_id is the index of the first OFDM symbol of the PUSCH occasion (0 ≤ sp_id < 14), tp_id is the index of the first slot of the PUSCH occasion in a system frame (0 ≤ tp_id < 80), fp_id is the index of the PUSCH occasion in the frequency domain (0 ≤ fp_id < 8), and ul_po_carrier_id is the UL carrier used for PUSCH data transmission (0 for NUL carrier, and 1 for SUL carrier).
Proposal 3: Consider the index of the time-frequency resource associated with the PUSCH occasion and the UL carrier indication used for PUSCH data transmission when to design the new RA-RNTI for MsgB.
3 Conclusion

In this contribution, we discuss about the possible parameters for the new RA-RNTI design and we have the following proposals. 
Proposal 1: For the MsgB, the parameters associated the PRACH occasion of the MsgA can also be used to design the new RA-RNTI as in Rel.15.

Proposal 2: Consider to introduce the information of the SFN or an offset into the original formula for the new RA-RNTI design, to ensure that the RNTI for 2-step and 4-step is different.
Proposal 3: Consider the index of the time-frequency resource associated with the PUSCH occasion and the UL carrier indication used for PUSCH data transmission when to design the new RA-RNTI for MsgB.
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