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1   Introduction
The following agreements have been reached regarding 2-step RACH in RAN2:
	Agreements in RAN2#103bis [1]:
1. From RAN2 perspective, the first message in 2-step RACH is a signal to detect the UE and a payload while the second message is for contention resolution for CBRA with a possible payload.

2. 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. 2-) How timing advance and grants are obtained for first message should be taken into account.

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.

6. Fall-back from 2-step RACH to 4-step RACH is supported. Doing this after msgA will need support from physical layer perspective.

7. Additional opportunities for RACH transmissions, e.g. in time or frequency domain, should be supported for 2-step RACH.

8. Assuming 2-step RACH is used for initial access, the parameters for 2-step RACH and a grant for msgA will be broadcasted.


Agreements in RAN2#103 [2]:
RAN2 assumes that all Random access triggers in 38.300 9.2.6 may be applicable for 2-step CBRA.
Agreements in RAN2 NR AH1807 [3]:

Both 2-step RACH procedures and enhancements to 4-step RACH for reduced transmission opportunities should be studied.

Agreements in RAN2#102 [4]:
1:
The scope of RAN2 study include the same deployment scenarios agreed for RAN1 evaluation, namely NR-U LAA, NR-U SA, ENU-DC, NNU-DC as well as an NR cell with DL in unlicensed band and UL in licensed band.

2
NR-U will use NR licensed design as baseline for the study of CA (for NR-U LAA case), SA, and DC (both EN-DC and NR-DC). This means we need to understand what changes are needed compared to the baseline to make unlicensed operation work.

3:
Support of asynchronous networks for will be addressed in the study (excluding the NR-U LAA case). 

4:
Changes needed to configured grants should be studied.

5:
Multiple beam operation and related procedures should be studied.

6:
RAN2 will also consider all the bands included in RAN1 study.

RAN2 has discussed offline on 2-step RACH Model and Initial Information Contents [5]. However, some issues (e.g., 2-step RACH should be applicable to both licensed and unlicensed spectrum) have not been reached a consensus yet. In this contribution, considerations on a common 2-step RACH for NR are discussed. On the other hand, the potential used UE identifiers in 2-step RACH for licensed and unlicensed operation are also discussed.
2   Discussion
2.1   Common 2-step RACH procedure
The 2-step RACH procedure was discussed in the different use cases (e.g., URLLC, NOMA, and NR-U). At RAN#81 in Golden Coast a document WF on 2-step RACH has been endorsed as baseline for further discussions [6]. “A common 2-step RACH design for various use cases is desirable” is one of the proposals in this document. For URLLC and NOMA cases, the main motivation of 2-step RACH procedure is used to reduce the transmission latency and RACH overhead, especially when small data is to be transmitted. The 2-step RACH procedure seems more applicable in a small cell scenario (i.e., including for licensed and unlicensed operation) where timing advance is less important for receiving the message part following the preamble. For NR-U, as the channel access is obtained from LBT and the channel status (i.e., busy or free) is not predictable, the RA procedure may take longer time than that in licensed spectrum. The 2-step RACH procedure can be used to reduce the impact of LBT within unlicensed spectrum. Furthermore, RAN2 agreed that 2-step CFRA and CBRA are both supported for licensed and unlicensed operation. Without taking physical channel aspects and LBT impacts into account, we do not find any differences to the 2-step procedures between licensed and unlicensed spectrum with respect to different use cases. Therefore a common 2-step RACH procedure can be considered for both licensed and unlicensed operation.
Observation 1: Without taking physical channel aspects and LBT impacts into account, we do not find any differences to the 2-step RACH procedures between licensed and unlicensed spectrum with respect to different use cases.
During RAN2#103bis, RAN2 agreed to all the triggers for 4-step RACH are also applicable to the 2-step RACH (except for SI request, BFR cases need for further study). Currently, some enhanced 4-step and 2-step RACH procedures have been discussed in TR 38.804. In order to save signalling overhead, UEs in RRC_INACTIVE can transmit small UL data without necessarily performing a full state transition to RRC_CONNECTED based on [7]. The function could be achieved either by 4-step or 2-step RACH procedure and an example of the message flow is shown in Figure 1. It is assumed that the baseline for the 2-step is the 4-step RACH procedure. Since the 4-step RACH procedure is well known, we do not explain it further in this document. For the 2-step RACH, the first message consists of a specific preamble and message part which is transmitted in Msg3 and possible UL data for 4-step RACH. And the second message is used for contention resolution for CBRA with a possible payload which is transmitted in Msg4 for 4-step RACH. Here contention resolution will be done by including a UE identity in the first message which is echoed in the second message. Moreover, the second message may include the associated DL data response if the UP design supports it. So UL/DL data transmission latency reduction could be achieved in both licensed and unlicensed operation.
Proposal 1: The 2-step RACH descripted in TR 38.804 shall be as a baseline for the common 2-step RACH in both licensed and unlicensed operation.
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Figure 1 Example for the 4-step and 2-step RACH procedure
2.2   The choice of the UE identifier(s)
Both the 2-step CFRA and CBRA procedures are supported in RAN2. The UE identity can be used to provide UE context identification and contention resolution for the 2-step CFRA and CBRA respectively. The type of UE identifier(s) used in 2-step RACH can be one or more of the following:
(1) DMRS port assignment for a specific UE in the message part
(2) Physical resource pattern used for first message transmission
(3) 5G-S-TMSI, randomValue for UE in RRC_IDLE
(4) Resume ID, I-RNTI for UE in RRC_INACTIVE
(5) C-RNTI for UE in RRC_CONNECTED
The details of (1) and (2) design should be based on RAN1 determination and we do not discuss here. Generally, the above UE identifier(s) can be divided into two categories: one is used for initial access and the other is used after attaching. For example, the 5G-S-TMSI exists during initial access while the C-RNTI is generated after attaching. Since most of the event triggers for 4-step RACH are also applicable to 2-step RACH, one or more of the listed identifiers could be chosen for detecting the UE depending on the event trigger in different RRC state. It may result in the different size of the first messages and may have impact on the design from RAN1.  Therefore RAN1 should be informed of the potential UE identifier(s) used in 2-step RACH and feedback to RAN2 on the actual payload size of the first message used in the common 2-step RACH procedure.

Proposal 2: The type of UE identifier(s) used in 2-step RACH can be one or more of the following:
(1) DMRS port assignment for a specific UE in the message part

(2) Physical resource pattern used for first message transmission

(3) 5G-S-TMSI, randomValue for UE in RRC_IDLE
(4) Resume ID, I-RNTI for UE in RRC_INACTIVE
(5) C-RNTI for UE in RRC_CONNECTED

Proposal 3: Send LS to RAN1 to inform the potential type of UE identifier(s) used in 2-step RACH and feedback to RAN2 on the actual payload size of the first message used in the common 2-step RACH procedure.
3   Conclusion

Based on the discussion above, we kindly ask RAN2 to discuss and agree on the following proposals:
Observation 1: Without taking physical channel aspects and LBT impacts into account, we do not find any differences to the 2-step RACH procedures between licensed and unlicensed spectrum with respect to different use cases.
Proposal 1: The 2-step RACH descripted in TR 38.804 shall be as a baseline for the common 2-step RACH in both licensed and unlicensed operation.
Proposal 2: The type of UE identifier(s) used in 2-step RACH can be one or more of the following:
(1) DMRS port assignment for a specific UE in the message part

(2) Physical resource pattern used for first message transmission

(3) 5G-S-TMSI, randomValue for UE in RRC_IDLE

(4) Resume ID, I-RNTI for UE in RRC_INACTIVE

(5) C-RNTI for UE in RRC_CONNECTED

Proposal 3: Send LS to RAN1 to inform the potential type of UE identifier(s) used in 2-step RACH and feedback to RAN2 on the actual payload size of the first message used in the common 2-step RACH procedure.
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