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1 Introduction
The following objectives have been specified in the WID for 2-step RACH [1]:
	
· Contention resolution for 2-step RACH (RAN2)
· Design of RNTI for msgB of 2-step RACH (RAN2)




In this contribution, we present our views on the RNTI to be used and the HARQ aspects of the 2-step RACH procedure and discuss the contention resolution mechanisms.
2 Discussion
In legacy 4-step RACH, except for contention-free RA for beam failure recovery, Msg2 is addressed to RA-RNTI, which is a function of the PRACH occasion. Msg2 may contain RAR and optionally a Backoff Indicator, and is addressed to the set of UEs that used the corresponding PRACH occasion. Following Msg3 transmission, Msg4 is either addressed to the TC-RNTI or the C-RNTI and is targeted at a single UE. Contention is resolved by either echoing back part of the Msg3 payload in Msg4, or by addressing Msg4 to the UE-specific C-RNTI indicated in Msg3 [2]. For Msg3, HARQ is supported, and the HARQ process ID is fixed to 0.
In 2-step RACH, if the gNB has not been able to decode the payload of MsgA, the gNB cannot identify the UE that made the access attempt. As any HARQ feedback would be received by all UEs that attempted to use the same RACH occasion, it may not be possible for the gNB to match the initial transmission and retransmission from a particular UE to perform soft combining. We therefore think that HARQ may not be feasible for MsgA, however it is up to RAN1 to decide.
Observation 1: It is up to RAN1 to decide if HARQ can be supported for MsgA in 2-step RACH.
For certain RACH triggers such as UL data arrival in RRC_CONNECTED, the UE possesses a UE-specific RNTI which can be included in the MsgA payload [3]. Alternatively, a UE-specific RNTI could be derived from the MsgA payload by other mechanisms. In such cases, if the gNB is able to decode the payload of MsgA, MsgB should be addressed to the UE-specific RNTI that the UE monitors. 
Usage of the UE-specific RNTI would enable the UE to transmit HARQ NACK to request retransmissions from the gNB. As the size of MsgB can be quite large, this can help improve the reliability of MsgB transmissions. The UE can assume successful contention resolution if it receives MsgB addressed to the UE-specific RNTI indicated in MsgA.
Proposal 1: If a UE-specific RNTI (e.g. C-RNTI) was indicated by MsgA, the UE monitors PDCCH for MsgB addressed to the UE-specific RNTI.
When a UE-specific RNTI is not available, the gNB should address the MsgB to the RA-RNTI as in 4-step RACH in Rel-15, therefore the UE should monitor the RA-RNTI. Moreover, if the gNB is not able to decode the payload of MsgA to extract the UE-specific RNTI, the gNB should indicate fall-back to 4-step RACH to the UE by transmitting MsgB addressed to RA-RNTI. Therefore the UE should also always monitor PDCCH for MsgB addressed to RA-RNTI, at least for fall-back to 4-step RACH.
Proposal 2: The UE always monitors PDCCH for MsgB addressed to RA-RNTI, to detect fall-back to 4-step RACH.
When a UE-specific RNTI is not available, contention resolution can be performed by echoing back part of the CCCH SDU in a UE Contention Resolution Identity MAC CE, similar to 4-step RACH. The echoed data could comprise of a UE identity or some other information (e.g. RRC System Info Request message).
Proposal 3: Similar to legacy 4-step RACH, contention resolution in 2-step RACH is achieved by one of the following methods: 1) Reception of PDCCH addressed to the UE-specific RNTI indicated by MsgA, 2) Reception of a UE Contention Resolution Identity MAC CE in MsgB that matches the data transmitted in MsgA.
[bookmark: _GoBack]In 4-step RACH, HARQ is not applicable to Msg2. This is because Msg2 is addressed to multiple UEs, and different UEs may return different HARQ feedback to gNB for the same Msg2, depending on if they have been able to receive Msg2 correctly or not. This makes it impossible for the network to determine the intention of the HARQ feedback. On the other hand, HARQ is partially supported for Msg4: the UE that completes contention resolution successfully transmits HARQ ACK for Msg4, when Msg4 was not addressed to a UE-specific RNTI (C-RNTI).
Similarly, for 2-step RACH, the UE can transmit HARQ ACK for MsgB to indicate a successful contention resolution, when MsgB is not addressed to the UE-specific RNTI.
Proposal 4:  Similar to legacy 4-step RACH, the UE transmits HARQ ACK for MsgB to indicate successful contention resolution to the network, in case the MsgB was not addressed to the UE-specific RNTI.
3 Conclusion
We have the following observation and proposals on the RNTI and HARQ aspects of 2-step RACH:
Observation 1: It is up to RAN1 to decide if HARQ can be supported for MsgA in 2-step RACH.
Proposal 1: If a UE-specific RNTI (e.g. C-RNTI) was indicated by MsgA, the UE monitors PDCCH for MsgB addressed to the UE-specific RNTI.
Proposal 2: The UE always monitors PDCCH for MsgB addressed to RA-RNTI, to detect fall-back to 4-step RACH.
Proposal 3: Similar to legacy 4-step RACH, contention resolution in 2-step RACH is achieved by one of the following methods: 1) Reception of PDCCH addressed to the UE-specific RNTI indicated by MsgA, 2) Reception of a UE Contention Resolution Identity MAC CE in MsgB that matches the data transmitted in MsgA.
Proposal 4:  Similar to legacy 4-step RACH, the UE transmits HARQ ACK for MsgB to indicate successful contention resolution to the network, in case the MsgB was not addressed to the UE-specific RNTI.
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