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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
RAN1 has made some progress on the WI of Extending NR operation to 71GHz and RAN2 is going to discuss the protocol part based on RAN1 design.
One of the open issues in RAN2 relating to MAC layer functionality is the calculation of RNTI value for RAR and MsgB carrying the response from the network after a UE has transmitted msg1 or MsgA.
In this contribution, we discuss some aspects relating to RNTI calculations for RAR and MsgB for FR2-2. In addition, we highlight an issue of RNTI collisions between UEs transmitting different PRACH types on the same slot of the same BWP.

2.  RA-RNTI and MsgB-RNTI calculations
The legacy RA-RNTI and MsgB-RNTI are calculated as follows (TS 38.321):
The RA-RNTI/ MSGB-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
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), 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).
The RAR window (ra-ResponseWindow) is 10ms. However, for NR-U in Rel-16, the RAR window was increased to 40ms to cope with the delay arising from LBT failure. In this case 2-bits were added in the DCI carrying the RAR/ MSGB to indicate the two LSB bits of the SFN numbering. Hence the 2-bits in the RA-RNTI/ MSGB-RNTI are used to signal the radio frame in which a UE transmitted Msg1 or MsgA.
Furthermore, in the above equation, the maximum value of t_id is 80 which is based on subcarrier spacing (SCS) of 120kHz. For FR2-2 where SCS of 480kHz and 960kHz are used, the number of slots within a radio frame t_id will need to be increased from 80 to 640. However, the consequence is that the maximum RNTI range will also need to be increased to more than 16-bit value (or equivalently more than 65535).   
To resolve the issue, assuming that same RO configuration and mapping (i.e., the same number of ROs) as in legacy 10ms radio frame based on SCS of 120kHz, more than 16-bit value for the RNTI would not be required. Based on this, the maximum value of the slot number t_id should remain to be 80 as in the legacy equation.
We don’t think there is a need to modify the legacy equation to accommodate SCS of 480kHz and 960kHz, but just to add a statement in the parameter description text that the t_id is the first slot of the PRACH occasion based on SCS of 120kHz for FR2-2.


Proposal 1: For RA-RNTI and MsgB-RNTI calculations, the legacy equations are reused and adding a statement in the parameter description text that the t_id is the first slot of the PRACH occasion based on SCS of 120kHz for FR2-2 (i.e., for SCS of 480kHz and 960kHz).

RNTI collision handling: As shown as an example on Figure 1, 4-step and 2-step PRACH occasions (RO) can be configured independently in an FDM manner with the same starting OFDM symbol on the same slot of the same bandwidth part (BWP) of a cell. 
From this figure, UE1 with 4-step RACH and UE2 with 2-step RACH have the same starting OFDM symbol and the same frequency offset for the ROs locating on the same slot of the same active BWP. Hence, after UE1 and UE2 have transmitted PRACH on their corresponding uplink ROs, they will monitor a DCI in the downlink with the same RNTI on the same PDCCH search space and this results in an RNTI collision or ambiguity unless some remedy is adopted.
[image: ]
   Figure 1. FDM multiplexing of 4-step and 2-step RACH occasions with same starting OFDM symbol in a slot

For the legacy equation, consider an example where t_id = 0, f_id =0 and  ul_carrier_id = 0. Then the RA-RNTI equation collapses to:
RA-RNTI = 1 + s_id;	where 0 ≤ s_id < 14
As can be seen from this simple example, there are 14 OFDM symbols in a slot or PRACH occasion, resulting in 14 different RNTIs. However, in most of the PRACH configurations, only one starting OFDM symbol is designated in every slot/PRACH occasion, for example see Table 6.3.3.2-2 [2]. This means that we only ever use one RNTI out of 14 RNTIs in a slot or in other words there are up to 13 unused RNTIs in a slot in most of the cases. 
In our view, the above issue can be simply resolved by introducing a configurable offset for the symbol index (s_id) in the legacy RNTI equation. The offset will shift the s_id into another unused symbol index. This will increase the number of available RNTIs as well as avoiding RNTI collisions.
Proposal 2: RAN2 to discuss the RA-RNTI collision issues when at least two separate ROs have the same starting OFDM symbol and the same frequency offset locating on the same slot of the same active BWP.
Proposal 3: Simply introduce a configurable offset for the symbol index (s_id) in the RNTI equation, and offset is signalled in SIB1 as a part of PRACH resource configuration.

3. Conclusions
In this contribution, we have discussed some aspects relating to RNTI calculations for for RAR and MsgB for FR2-2, and we have the following proposals:
Proposal 1: For RA-RNTI and MsgB-RNTI calculations, the legacy equations are reused and adding a statement in the parameter description text that the t_id is the first slot of the PRACH occasion based on SCS of 120kHz for FR2-2 (i.e., for SCS of 480kHz and 960kHz).
Proposal 2: RAN2 to discuss the RA-RNTI collision issues when at least two separate ROs have the same starting OFDM symbol and the same frequency offset locating on the same slot of the same active BWP.
Proposal 3: Simply introduce a configurable offset for the symbol index (s_id) in the RNTI equation, and offset is signalled in SIB1 as a part of PRACH resource configuration.
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