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1	Introduction
During RAN plenary #78, the release 15 NR specifications supporting licensed band operation were approved. Before that a NR Study Item [1] dealing with NR-based access to unlicensed spectrum has been approved in RAN plenary #75.
In this contribution, we discuss initial access procedures needed for NR-U with the random access procedures as the focal point.
2	Unlicensed access impacts
As operation in the unlicensed spectrum will typically be subject to coexistence mechanisms as implemented for eLAA, the random access procedure will also be impacted correspondingly if or when the random access procedure is carried out under these conditions. As highlighted in [2], there will be risks of losing the channel access for each step of the random access procedure, and therefore some companies have suggested to introduce a 2-step random access procedure without providing specific details of the process.
Given that each step of the traditional 4-step random access procedure is having a specific purpose, and that the process has proven its worth in several releases of 3GPP systems, it might be challenging to have a complete redesign of the random access procedure to slightly increase the probability of access to the system to accommodate the channel access mechanism.
If a 2-step RACH procedure was to be introduced, it would mean that both msg1 and msg3 would have to be transmitted on contention based resources, which would require significantly increase in the amount of resources reserved for the transmission of these messages. On top of this, the gNB processing for detecting both messages at the same time and resolving for contention and simultaneous and overlapping transmission of the msg3 payload would be significant.
Additionally, the current procedure with the scheduled transmission of msg3 provides additional protection through HARQ, which would be quite complex to achieve for msg3 transmission in case it is transmitted using contention based resources.
Based on the above, we therefore propose the following:
Proposal 1: Support only 4-step RA procedure as agreed for NR Rel-15 baseline
Since each channel access attempt will have a non-zero probability of resulting in a lost channel, the entire random access procedure might take longer than for a traditional procedure operating in the licensed spectrum, where channel access is guaranteed. Hence, it might be beneficial to prolong the random access response window. Setting the random access response window to a larger value for operation in the unlicensed spectrum will have three impacts:
· Time between power ramping increase opportunities will become larger
· Overall random access procedure might take longer due to more infrequent possibilities for transmitting random access preamble.
· The probability of receiving the random access response within the random access response window will dramatically increase by allowing for multiple eNB response options in case the channel is busy

Proposal 2: Introduce possibility to configure extension of RAR window for NR-U operation
In current NR specifications [3], the random access preamble transmission is subject to a power ramping procedure, which is depending on the PREAMBLE_POWER_RAMPING_COUNTER variable, which is incremented each time the UE does not receive any Random Access Response from the eNB for the corresponding SSB, and the variable is used in conjunction with the parameter powerRampingStep to set the UE transmission power for the random access preamble. Since the transmission of the random access preamble may be subject to LBT failure, such power ramping procedure for random access preamble transmission should only be applied for cases where the UE actually transmits the preamble.
Proposal 3: Make power ramping for random access preamble conditional on successful LBT for msg1


3	Summary
The proposals are as follows:
PROPOSALS TO BE ADDED HERE:
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