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1 Introduction
In RAN2#96 meeting, the following agreements were made for NR random access.
Agreements:

1: Both contention-based and contention-free RA procedure should be supported in NR.

2: Contention-based and contention-free RA procedures follow the steps of LTE (does not preclude consideration of 2 step RA)

3: RAN2 should strive for as much commonality in random access procedure as possible across all use cases.

In addition, RAN1#86bis had the following agreement:

Agreements:
· RAN1 is studying and some companies see potential benefits of a simplified RACH procedure consisting of two main steps (Msg1 and Msg2) for UEs

· RAN1 has discussed the following: 

· The use of a UE identity in Msg 1

· Msg 2: RA response that is addressed to the UE identity in Msg 1

· FFS on the definition and choice of the UE identity

· FFS on the applicability scenarios of simplified RACH procedure 

· RAN1 to send LS to RAN2

· RAN1 is aware that RAN2 is also studying the RACH procedure and RAN1 would like to inform RAN2 to take the above into considerations and would like to request any feedback on UE identities and associated procedure and also ask the corresponding applicable scenarios

As the previous meeting’s RAN2 agreements mentioned, the 2-step random access is not precluded and this contribution discusses the 2-step random access procedure in NR and the UE-ID in Msg1 for RAN1 input.
2 Discussion

2.1 2-step RA in RRC_IDLE
The following figure shows an example of the 2-step RA procedure works in RRC_IDLE mode.
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Figure 1: 2-step RA in RRC_IDLE

0. MAC randomly picks up the RA preamble sequence and generates a random number for the UE-ID in the 2-step RA Msg1 when uplink data becomes available.

1. UE sends a 2-step RA Msg1 with the preamble sequence and the UE-ID selected by the MAC at step 0.

2. RAN sends back a 2-step RAR with the UE-ID included in the Msg1, UL grant and a unique UE-ID used by the UE for subsequent data exchange.

3. UE sends the user data according to the UL grant information given by the 2-step RAR at step 2.

Proposal 1: UE signals a random number in the 2-step RA Msg1 in RRC_IDLE mode and the RAN echoes the UE-ID in the 2-step RA RAR to resolve the contention
2.2 2-step RA in RRC_CONNECTED
The following figure shows an example of the 2-step RA procedure works in RRC_CONNECTED mode (including RRC_INACTIVE).
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Figure 2: 2-step RA in RRC_CONNECTED

0. MAC randomly picks up the RA preamble sequence and uses the unique UE-ID assigned to the UE for the UE-ID in the 2-step RA Msg1 when uplink data becomes available.

1. UE sends a 2-step RA Msg1 with the preamble sequence and the UE-ID selected by the MAC at step 0.

2. RAN sends back a 2-step RAR with the UE-ID included in the Msg1 and UL grant.

3. UE sends the user data according to the UL grant information given by the 2-step RAR at step 2.
In the above procedure, the RAN uniquely identifies a user upon reception of 2-step RA Msg1 as it includes a unique UE-ID and so the contention is resolved when UE receives the 2-step RA RAR. Therefore RAN can provide a dedicated UL grant information for the particular UE, who sent the 2-step RA Msg1.

Proposal 2: UE signals a RAN unique UE-ID (e.g. C-RNTI in RRC_CONNECTED (active), a resume ID in RRC_INACTIVE) in the 2-step RA Msg1 in RRC_CONNECTED mode and the RAN echoes the UE-ID in the 2-step RA RAR to resolve the contention
Proposal 3: Discuss the suitable UE-ID size in 2-step RA Msg1 so that RAN2 can update RAN1

3 Summary
Proposal 1: UE signals a random number (size is FFS) in the 2-step RA Msg1 in RRC_IDLE mode and the RAN echoes the UE-ID in the 2-step RA RAR to resolve the contention
Proposal 2: UE signals a RAN unique UE-ID (e.g. C-RNTI in RRC_CONNECTED (active), a resume ID in RRC_INACTIVE) in the 2-step RA Msg1 in RRC_CONNECTED mode and the RAN echoes the UE-ID in the 2-step RA RAR to resolve the contention
Proposal 3: Discuss the suitable UE-ID size in 2-step RA Msg1 so that RAN2 can update RAN1
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0.3. UE-ID in Msg1 is set to the unique UE-ID assigned to the UE (e.g. C-RNTI)
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