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1	Introduction
At the previous RAN2 #103bis meeting, the following agreements were reached [1]:

	Agreements:
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.



In this contribution we will discuss aspects of resource allocation and how to perform fall-back in case 2-step RACH procedure does not succeed. This means that discussion will mainly be focusing on aspects related to (1), (3) and (6) in the list of previous agreements.
2	Initial access operation for 2-step RACH
[bookmark: _GoBack]As pointed out in agreement (2) above, the baseline assumption is that (nearly) all valid triggers for 4-step RACH should be applicable for 2-step RACH procedure. As agreement (8) above points to support for the initial access procedure, it is natural to consider how this should be supported for NR-U. As the baseline for introducing RACH procedure for NR-U, it is desirable to have a known and solid reference procedure to operate upon during the initial access, which is already provided by the existing 4-step RACH procedure available for NR.
Proposal 1: Support for 4-step RACH should be mandatory for gNB.
Proposal 2: Support for 4-step RACH should be mandatory for UE.
From gNB manufacturer point of view, it is desirable to have the possibility to have a high of configurability as to whether to support 2-step RACH or not as well as configuring which triggers are allowed to be used for the 2-step RACH procedure. This is driven by a wish to be able to control the assigned physical resources that are used for such feature, and for some cases it may be desirable to completely disable the support for 2-step RACH procedure to reduce the system overhead.
Proposal 3: Support of 2-step RACH should be optional from gNB point of view.
For systems where the 2-step RACH procedure is configured and enabled for initial access, the gNB will receive an indication from the UE that it is using the 2-step RACH procedure. In the agreements above, this message is denoted msgA and is assumed to contain an indication for access (signal to detect the UE) as well as a data payload for conveying at least the information that is normally carried in Msg3 for the 4-step RACH procedure. The signal to detect the UE would normally take the form of a random access preamble, since it allows UEs accessing the RACH resources at the same time to be separated in case they have selected different preamble IDs. In our considerations in the following we are assuming that the support for 2-step RACH is a UE capability that will be available on top of the existing support for 4-step RACH procedure for NR (and for NR-U). During the initial access procedure, the gNB will not be aware of such UE capability, and hence the gNB is not able to distinguish whether a UE is requesting access through 2-step RACH procedure or through 4-step RACH procedure in case the two procedures are using the same physical resources for transmitting their preambles.
Observation: During initial access the gNB is not aware of UE capabilities.
To address this unknown information from the gNB side, there is a need to be able to identify whether the UE is requesting access to the network through 2-step or 4-step RACH procedure. To reduce the complexity from gNB point of view, it would be desirable to ensure that a robust and known method is used to distinguish the random access attempts coming from UEs which are based on either 2-step or 4-step RACH procedure. Such method already exists in the form of allocating dedicated sets of physical preambles, as is already available for the resource partitioning for the RACH preambles. 
Proposal 4: The gNB should have possibility to uniquely identify whether a UE is initating 2-step or 4-step RACH procedure.
Whether the assignment of unique identification is happening through further resource partitioning for RACH preambles or if completely new physical resources are configured would be subject to RAN1 discussion. The essential part for RAN2 procedure point of view would be that the unique identification is available.
3	Fall-back procedure to 4-step RACH
Assuming that a UE is attempting 2-step RACH procedure to a gNB which is also supporting 2-step RACH procedure, there are some situations where fall-back to 4-step procedure is needed.
The msgA would most likely contain a preamble and a payload part, but due to resource utilization, there may be a need to have multiple preambles sharing the same physical resources for the payload part. Otherwise, the physical resources configured for the data part of the msgA would have to be multiplied according to the number of available preambles. Hence, there may be a situation where the gNB will be able to detect more than one random access preamble, but will partly or completely fail do decode the data part of msgA. A few situations may arise from this, assuming that two UEs are having collision on the data part. Expanding the explanation to more than two UEs is trivial, so the below is just for discussing the principles, and it is assumed that the two UEs are using different preambles and the gNB can separate the preambles during the detection procedure).
· Preambles are decoded correctly, and data part is decoded completely: gNB will transmit msgB to each of the UEs and no problems are seen.
· Both preambles are decoded correctly, and data part of one UE is decoded correctly: gNB will transmit msgB to the successful UE and would need means to request the other UE to fall back to 4-step RACH procedure.
· Both preambles are decoded correctly, and data part of both UEs are failing. The gNB should have means to request both UEs to fall back to 4-step RACH procedure.
Since the approach above for the failed data part of msgA is very much similar to the existing 4-step RACH procedure, it would be desirable to have a mechanism similar to the existing Msg2 (RAR) and Msg3 transmission to be utilized for failed 2-step RACH procedure.
Proposal 5: For 2-step RACH procedure, the gNB should have possibility to generate a RAR that will redirect the UE to respond with Msg3 (scheduled UL transmission)
Such fall-back procedure would also allow for improved data detection of the Msg3, since this is protected by HARQ operation as part of the normal 4-step RACH procedure.
4	Summary and proposals
Based on the discussion above, we propose the following:
Proposal 1: Support for 4-step RACH should be mandatory for gNB.
Proposal 2: Support for 4-step RACH should be mandatory for UE.
Proposal 3: Support of 2-step RACH should be optional from gNB point of view.
Proposal 4: The gNB should have possibility to uniquely identify whether a UE is initating 2-step or 4-step RACH procedure.
Proposal 5: For 2-step RACH procedure, the gNB should have possibility to generate a RAR that will redirect the UE to respond with Msg3 (scheduled UL transmission)
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