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1 Introduction

In WID of Rel-16 2-step RACH for NR [1], one of the objectives is to specify the contention resolution for 2-step RACH. 
RP-190711:
· Contention resolution for 2-step RACH (RAN2)

In last RAN2 #105meeting, the following agreements have been made.

	Agreements:

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. 
3. 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.  


In this paper, we would like to discuss the contention resolution for 2-step RACH.
2 Discussion

In last RAN2 #105bis meeting, it has been agreed that if CCCH SDU was included in msgA, the contention resolution will be based on the contention resolution ID included in msgB. Thus, If UE receives the contention resolution ID in msgB which echo the UE identifier transmitted in msgA, UE should consider the 2-step RACH successful. This agreement should address the RRC Idle and RRC Inactive UE. 
Observation 1: For RRC Idle and RRC Inactive UE, if UE receives the unique UE identifier in msgB, i.e. contention resolution identity which is transmitted in msgA, then UE should consider the 2-step RACH successful.
For the RRC Connected UE, the UE already has C-RNTI and UE will transmit C-RNTI MAC CE as msgA payload to gNB. After gNB correctly decodes the msgA, the msgB can contain random access response information for multiple UEs or for one single UE and the contention resolution should be resolved. There are two options for contention resolution under discussion.
· Option1: contention resolution is based on whether C-RNTI included in msgB or not for RRC Connected UE and msgB is addressed to RA-RNTI which is similar to msg2 in 4-step RACH
· Option2: contention resolution based on whether PDCCH addressed by C-RNTI for RRC Connected UE
For option 1, RA-RNTI for msgB can be derived based on RACH occasion from which UE transmits preamble. Contention resolution is considered successful if C-RNTI in the received msgB echoes the C-RNTI MAC CE transmitted in msgA. The benefit of this option is to reduce the PDCCH signaling. But since msgB may contain random access response for multiple UEs and if a large number of UEs attempt to the same RA occasion, msgB size will be very large and it may increase the UE decoding processing delay and complexity. On the other hand, if we take observation 1 into account, it is a little complicated since msgB RAR format should consider containing different length of contention resolution information for CCCH SDU and C-RNTI.
For option 2, if UE transmits C-RNTI MAC CE to gNB, UE can expect to receive a dedicated message for contention resolution scheduled on PDCCH addressed by C-RNTI. If UE can decode the PDCCH addressed to C-RNTI, then the contention resolution for 2-step RACH can be considered successful. Compared to option 1, option 2 is simple and efficient for the RRC Connected UE. Once UE decodes PDCCH by C-RNTI successfully, UE is not required to decode the whole msgB which may contain response information for other UEs.

In option 2, if PRACH preamble is received successfully in gNB but msgA payload is failed to decode, the gNB need to transmit the fallback random access response to guide UE to fallback to 4-step RACH. Thus, the RRC Connected UE should also monitor RA-RNTI to receive fallback msgB RAR. In our view, this procedure is similar to today’s msg4 reception in 4-step RACH. UE should monitor both C-RNTI (temporary one) and RA-RNTI (for retransmission grant) after sending msg3 in 4-step RACH. So, the option 2 is simpler and more efficient.
Observation 2: For RRC Connected UE, if UE can decode the PDCCH addressed to C-RNTI, then UE should consider 2-step RACH successful.

Proposal 1: If msgA includes the C-RNTI MAC-CE, contention resolution is done by PDCCH addressed to C-RNTI. Then the contention resolution for 2-step RACH can be considered successful, if the UE can successfully decode the PDCCH (i.e. CRC checks).
After UE decodes PDCCH addressed by C-RNTI, TA command should be sent to UE through PDSCH, since 2-step RACH UE shall be able to work on any cell size supported in Rel-15 NR and in case that UE does not have valid TA. For RRC Connected UE, TA command is needed for the RACH triggering event for UL timing synchronization or during handover. A new TA command MAC CE needs to be considered, and the detailed TA command format can be FFS.
Proposal 2: For RRC Connected UE, TA command is required after UE successfully decoding the PDCCH addressed by C-RNTI.
3 Conclusion
We make the following observations related to the contention resolution for 2-step RACH.

Observation 1: For RRC Idle and RRC Inactive UE, if UE receives the unique UE identifier in msgB, i.e. contention resolution identity which is transmitted in msgA, then UE should consider the 2-step RACH successful.
Observation 2: For RRC Connected UE, if UE can decode the PDCCH addressed to C-RNTI, then UE should consider 2-step RACH successful.

We’d recommend RAN2 to discuss and adopt the following proposals:
Proposal 1: If msgA includes the C-RNTI MAC-CE, contention resolution is done by PDCCH addressed to C-RNTI. Then the contention resolution for 2-step RACH can be considered successful, if the UE can successfully decode the PDCCH (i.e. CRC checks).
Proposal 2: For RRC Connected UE, TA command is required after UE successfully decoding the PDCCH addressed by C-RNTI.
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