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1 Introduction
In [1], a new WID was agreed and the objectives of this WID are listed:
1. 2-step RACH [RAN1, RAN2]
· 2-step RACH shall be able operate regardless of whether the UE has valid TA or not.

· 2-step RACH is applicable to any cell size supported in Rel-15 NR;

· 2-step RACH is applied for RRC_INACTIVE , RRC_CONNECTED and RRC_IDLE state

· Specify contention-based 2-step RACH procedure (RAN2)
· Channel structure of msgA is Preamble and PUSCH carrying payload (RAN1)

· Only reuse the Rel-15 NR PRACH Preambles design. 

· Only reuse the Rel-15 NR PUSCH including Rel-15 DMRS for transmission of payload of msgA)

· No new CP length and no sub-PRB guard subcarrier(s)

Note 1: The above sub-bullet is to ensure that signal structure optimizations for any specific cell size (e.g. cells with RTT larger than Rel-15 PUSCH CP duration) are not pursued.
· Specify the mapping between the PRACH preamble and the time-frequency resource of PUSCH in msgA+ DMRS

· PRACH Preamble and PUSCH in a msgA is TDMed

· Specify the supported MCS(s) and time-frequency resource size(s) of PUSCH in msgA

· Consider the msgA payload contents determined by RAN2

· Specify power control of PUSCH of msgA

· Specify msgA’s content: to include the equivalent contents of msg3 of 4-step RACH (RAN2/RAN1)

· Inclusion of UCI in msgA is not precluded

· Specify msgB’s content: to include the equivalent contents of msg2 and msg4 of 4-step RACH (RAN1/RAN2)

· Contention resolution for 2-step RACH (RAN2)

· Design of RNTI for msgB of 2-step RACH (RAN2)

· Specify the fall back procedure from 2-step RACH to 4-step RACH (RAN2/RAN1)

· All triggers for Rel-15 NR 4-step RACH are applied for 2-step RACH except for SI Request and BFR which are up to RAN2 discussion

· No new triggers for 2 step RACH

In this paper, some RAN2 related aspects and procedure are analyzed.
2 Discussion
It was agreed that: As a baseline, all the triggers for 4-step RACH are also applicable to 2-step RACH with the following caveats: 1-) SI request, BFR cases need further study. For SI request, if the random access resources for on-demand SI request are provided, the UE will select the related preamble to initiate the RACH procedure and only receive the RAPID only MAC subPDU. If not and UE has to send Msg3 to the network for SI request, then legacy 4-step RACH procedure is needed. For this scenario, 2-step RACH can be used.
For BFR, if the contention-free Random Access Resources for beam failure recovery request associated with the RS in candidateBeamRSList are provided by the network, the UE will select one to initiate the CFRA procedure and use C-RNTI to receive Msg2 with TCI state information. Then 2-step RACH is not necessary. But in some cases, resource shortage occurs in the network and no contention-free Random Access Resources have not been provided for the new RS, 4-step RACH is needed. Moreover, upon expiry of beamFailureRecoveryTimer, CFRA shall not be used, In this case, 2-step RACH can be used for CBRA BFR.
Proposal 1: 2-step RACH is supported for Msg3-based SI request and CBRA BFR.
In NR-U WID, 2-step RACH was discussed and some agreements were made:
3.
The first message for 2-step RACH will at least include the equivalent information which is transmitted in msg3 for 4-step RACH. RAN1 input will be needed for the payload size.

4.
CFRA for 2-step RACH is supported.

5.
Contention resolution in 2-step RACH will be done by including a UE identifier in the first message which is echoed in the second message. The type of UE identifier(s) is FFS.

In legacy 4-step RACH procedure [2], RA-RNTI which is related to the RO selected for transmitting Msg1 is used to receive Msg2. Msg2 is multiplexed for several using same RO with same or different preamble. If C-RNTI is assigned for a UE, the UE will include it in the Msg3 and use it to receive Msg4. The Msg4 is scheduled only for this UE. In 2-step RACH procedure, MsgA will at least include the equivalent information which is transmitted in msg3 for 4-step RACH. If the network successfully receives the preamble and payload, it can use C-RNTI to schedule MsgB for the UE naturally. Retransmission is supported for MsgB in this case and the size of MsgB is limited as no multiplexing with other UEs and some redundant information like RAPID, BI and UL grant in MAC RAR is not needed.
For the UE without assigned C-RNTI, it will use TC-RNTI received in the Msg2 to receive Msg4 in legacy 4-step RACH. Contention Resolution ID which is sent by the UE in the Msg3 will be included in Msg4 for contention resolution. But no 16-bit RNTI can be used to receive MsgB in 2-step RACH for this UE. In order to solve this problem, a TU-RNTI (Temporary UE C-RNTI) can be introduced which is linked to the 2-step RACH resource and contention resolution is necessary for this case.
In last RAN1 meeting [3], it was agreed that:

Agreements:
· PUSCH occasion for 2-step RACH is defined as

the time-frequency resource for payload transmission

· For the relation of PRACH resources between 2-step and 4-step RACH, further study the following options (for possible down-selection or combination(s) of the 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
· Option 3: Shared RO and shared preambles for 2-step and 4-step RACH
Then the TU-RNTI can be assigned based on the 2-step RACH preamble or PUSCH occasion (PO). For example, a list of TU-RNTIs can be broadcasted or specified based on the order of the 2-step RACH preamble or PO resources, or TU-RNTI can be generated based on the PO like RA-RNTI.  If one resource is selected, the TU-RNTI is determined by both UE and network. When several UEs select the same resource, the same TU-RNTI is used to receive MsgB which including Contention Resolution ID and C-RNTI.
Proposal 2: MsgB is not multiplexed between UEs for 2-step RACH.
Proposal 3: C-RNTI or TU-RNTI can be used to receive MsgB if it is assigned or pre-configured by the network.
If the network only receive the preamble of 2-step RACH, the legacy MAC RAR can be used to confirm the reception of preamble and assign TA and grant for transmission Msg3. Then both legacy RA-RNTI and C-RNTI/TU-RNTI shall be monitored after UE transmitting MsgA.
Proposal 4: Legacy MAC RAR can be used to support fall back procedure.
Proposal 5: UE has to monitor the PDCCH identified by both the RA-RNTI and the C-RNTI/TU-RNTI after transmitting MsgA.

3 Conclusion

In this contribution, we discussed the early measurement procedure in NR for RRC_INACTIVE mode, and we have the following proposals:
Proposal 1: 2-step RACH is supported for Msg3-based SI request and CBRA BFR.
Proposal 2: MsgB is not multiplexed between UEs for 2-step RACH.
Proposal 3: C-RNTI or TU-RNTI can be used to receive MsgB if it is assigned or pre-configured by the network.
Proposal 4: Legacy MAC RAR can be used to support fall back procedure. 
Proposal 5: UE has to monitor the PDCCH identified by both the RA-RNTI and the C-RNTI/TU-RNTI after transmitting MsgA.
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