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1 Introduction
RAN2#105bis has discussed 2-step RACH procedure and reach the following agreement:
	1. Criteria on whether the UE uses 2-step RACH or 4-step RACH shall be clearly specified 

2. The start of the msgB reception window is after the PUSCH transmission opportunity of msgA.  Details are FFS for 2-step RACH and fallback. 
If CCCH SDU was included in MsgA, then the contention resolution will be based on the contention resolution ID included in MsgB.  FFS for other conditions. 


This contribution discusses the issues related with the RNTI for the MsgB reception. 
2 Discussion
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Figure 1. Window for MsgB reception
For 4-step RACH, UEs transmit Msg1 to gNB and start the RAR window timer for the RA-RNTI scrambled PDCCH reception of Msg2 (e.g. preamble ID, Backoff Indicator, TA, TC-RNTI, UL grant) from gNB. UE transmits Msg3 based on the UL grant in Msg2 and start the contention resolution timer for the TC-RNTI PDCCH reception of Msg4 (e.g. LCH ID, contention resolution) from gNB. 

RA-RNTI is defined as follows in 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).


For 2-step RACH, UEs transmit MsgA to gNB and receive the MsgB from gNB, and the reception of the msgB can be illustrated with the above Figure 1. While, we observe that this needs to be discuss under the two cases of idle/inactive and connected UE, respectively:

· For IDLE/INACTIVE UE, UE has no UE specific RNTI. There are 2 possible solutions to derive RNTI for MsgB reception:

· A RNTI calculated based on time-frequency resource of msgA, similar to the RA-RNTI in R15 NR, can be used for the PDCCH reception. The RA-RNTI is associated with the transmission PRACH occasion, which is associated with MsgA PUSCH resource. Multiplex for the MsgB of different UEs in same RO is supported.
· The RA-RNTI for PDDCH scheduling based on the MsgA resource, i.g. RACH occasion and preamble ID. Therefore specific search space for this PDCCH monitoring is needed, and RAN does not need to send the preamble ID to UE. The MsgB only target to the UE with transmission same preamble in the same RACH occasion. It can decrease UE parser complexity for the power saving. That means there is almost no multiplex for MsgB of the 2-step UEs. NG-RAN needs to separately schedule the MsgB.
· For CONNECTED UE, C-RNTI can be used for the PDCCH reception, if UE ID is successfully identified. Otherwise, RA-RNTI is used. 
Observation 1: MsgB and Msg2 may have different contents.
Proposal 1: For IDLE, INACTIVE UE, RNTI calculated based on the time-frequency resource of RACH occasion can be used for PDCCH reception of MsgB. 

Proposal 2: For CONNECTED UE, C-RNTI can be used for PDCCH reception of msgB in case of UE ID is successfully identified, otherwise the RNTI calculated for IDLE and INACTIVE UE is used.

RAN1#96bis has discussed the 2-step RACH and 4-step RACH resource configuration and reach the agreement:

	For the relation of PRACH resources between 2-step and 4-step RACH, the network has the flexibility to configure the following options:

· Option 1: Separate ROs are configured for 2-step and 4-step RACH 

· Option 2: Shared RO but separate preambles for 2-step and 4-step RACH


In case of RA-RNTI is used for the PDCCH reception of MsgB. We needs to consider how to identify the MsgB response or Msg2 response for the above 2 options.
For option 1, 2-step RA UE and 4-step RA UE derive different RA-RNTI based on the transmission RACH occasion. There’s no ambiguity for the Msg2 and MsgB reception. 
For option 2, 2-step RA UE and 4-step RA UE derive the same RA-RNTI if two UE transmit different preamble in the same RA occasion. There are 2 cases:

· Case 1. If the MsgB content and length is different from the Msg2, and they are multiplexed in one MAC PDU. The legacy UE cannot understand the legacy RAR in the TB. One straight forward is to just place them in the different TB and scheduled by the separate PDCCH search space for the 2-step RACH.
· Case 2. If the MsgB content and length is same from the Msg2, and they can be multiplexed in one MAC PDU. For example, UE receive the UL grant and TA command, TC-RNTI in MsgB like Msg2 for the MsgA PUSCH retransmission. 
Observation 2: There is a compatibility issue for the legacy UE, if the legacy Msg2 and MsgB in the same TB have different length in case of the shared RO used for 2-step RA and 4-step RA.

Proposal 3: Configure separate PDCCH search spaces for the scheduling MsgB and Msg2.
3 Conclusion
Base on the analysis above, we make the following obervations:
Observation 1: MsgB and Msg2 may have different contents.
Observation 2: There is an ambiguity issue for the legacy UE, if the legacy Msg2 and MsgB in the same TB have different length in case of the shared RO used for 2-step RA and 4-step RA.

We also propose the following:
Proposal 1: For IDLE, INACTIVE UE, a RNTI calculated based on the time-frequency resource of RACH occasion can be used for PDCCH reception of MsgB. 

Proposal 2: For CONNECTED UE, C-RNTI can be used for PDCCH reception of msgB in case of UE ID is successfully identified, otherwise the RNTI calculated for IDLE and INACTIVE UE is used.

Proposal 3: Configure separate PDCCH search spaces for the scheduling MsgB and Msg2.
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