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1	Introduction
At last RAN2 AH meeting (2018-07), the following agreements were reached in relation to NR operation in unlicensed spectrum:
Mobility RRM/RLM related:
Both 2-step RACH procedures and enhancements to 4-step RACH for reduced transmission opportunities should be studied.
RACH related:
From Rel-14 LAA Agreements: 
Both CBRA and CFRA are supported on NR-U SpCell and CFRA is supported on NR-U SCells. 
At the first stage, RAR can be transmitted via SpCell
Assume we Use a predefined HARQ process ID for RAR

In the following, we will discuss aspects related to the above, and present further considerations on the preferred operation of the random access procedure for unlicensed spectrum.
2	Addressing unlicensed access aspects
As already known, unlicensed access will typically require the use of LBT to ensure fulfilment of coexistence requirements. This means that each step of the random access procedure will potentially be subject of a negative outcome for the LBT process.
Based on the agreement from the RAN2 AH meeting we observe that the agreement on considering both 2-step and 4-step RACH procedures for study is captured under the mobility RRM/RLM related discussion. That is, for situations where the UE is known by the network and has received some level of UE specific configuration from the network. 
Given that the 4-step RACH procedure is known as a proven and robust method for initial access, we would propose that the 2-step RACH procedure is only considered and studied for situations where the UE is under network control. 
For NR there are already study items considering 2-step RACH procedures, namely for NR NOMA and NR URLLC. Our preference would be to avoid having a larger number of flavours of 2-step RAHC procedure, and would hence propose that 2-step RACH procedure for NR-U is limited to configured UE.
Proposal 1: For initial access using CBRA, the study should be limited to 4-step RACH procedure.
Proposal 2: For UEs that are known by the network and configured by the network, both 4-step and 2-step RACH procedures should be studied.
As already mentioned, the LBT procedure for the access to the unlicensed channel creates a risk of not obtaining the access. For the initial access it might be beneficial to have the RAR window configured for a larger size compared to licensed spectrum operation, where the channel availability is guaranteed. Increasing 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, but will still be under network control
· Overall initial access CBRA 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
Since unlicensed operation will typically be applied to small cells, power ramping might not be as crucial as for macro cells, where balancing of received power from different UEs is paramount for system operation. Further, our opinion is that the benefit of increasing probability of first attempt success outweighs the less frequent opportunities for transmitting random access preambles (which might anyway be limited due to RACH resource configuration). This is further elaborated in our supporting RAN 1 contribution [1].
Proposal 3: Introduce possibility to configure extension of RAR window for NR-U operation
As mentioned, the power ramping for operation in small cells might not be as important as for macro cells, but it is still important that UE transmit power for random access preamble is only increased whenever the UE actually transmitted a random access preamble. Hence, we suggest that power ramping procedure for random access preamble transmission should only be applied for cases where the UE actually transmits the preamble.
Proposal 4: Make power ramping for random access preamble conditional on successful LBT for msg1

3	Conclusions
Based on the above discussion, we propose that RAN2 consider the following proposals and associated text proposal for 38.889 in terms of addressing the random access operation in unlicensed spectrum.
Proposal 1: For initial access using CBRA, the study should be limited to 4-step RACH procedure in NR-U study item.
Proposal 2: For UEs that are known by the network and configured by the network, both 4-step and 2-step RACH procedures should be studied.
Proposal 3: Introduce possibility to configure extension of RAR window for NR-U operation
Proposal 4: Make power ramping for random access preamble conditional on successful LBT for msg1

*** Begin proposed changes ***
X.Y.Z	Random Access (RA)
For NR-U, the NR random access procedures will be used as baseline assumption to facilitate stand-alone operation without supporting a licensed carrier. This means that NR-U will support 4-step contention based random access to support initial access and addressing error cases such as RLF and HO failures. Further, NR-U will support contention-free random access to enable handover functionality between cells supporting NR-U in stand-alone mode.
For ensuring robustness of the random access procedure, the following will be studied:
· Changing of parameters related to random access response window such that the random access procedure can allow for LBT failures. Suggested range should be up to 20 ms.
· Power ramping procedure dependency of LBT success such that the UE transmit power is only increased when the UE actually performed a random access preamble transmission.
· Optimizations for random access procedure with respect to UEs already known by the network
*** End proposed changes ***
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