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1.	Introduction
At RAN1#93 and RAN2 #102, the following agreements were separately made:
Agreement @RAN1#93:
The following modifications to initial access procedures are beneficial
· Modifications to initial access procedures considering limitations on access to the channel based on LBT
· Develop techniques to handle reduced SS/PBCH block and RMSI transmission opportunities due to LBT failure
· Enhancement to 4-step RACH
· Mechanisms to handle reduced msg 1/2/3/4 transmission opportunities due to LBT failure
· 2-step RACH potentially has benefit for channel access

Agreements @ RAN2#102
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.

Agreements@ RAN2#102
1:	Both CBRA and CFRA are supported. Changes for NR-U operation will be studied
2:	4-step and 2 step CBRA procedure will be studied in conjunction with RAN1 progress
3: 	We will review the agreements made during Rel-14 eLAA WI regarding the random access procedure to determine if they can be the solution for CFRA access for NR-U.

In this contribution, we’d like to suggest considerations to support the 2-step CBRA procedure on unlicensed spectrum from the RAN2 perspective.
[bookmark: _Toc476230925]2.	Discussion
At the RAN2#102 meeting, we have decided to support both CBRA and CFRA procedure on unlicensed spectrum. If the unlicensed spectrum operates as a SpCell such as Pcell or PSCell, it is obvious that the UE should perform the initial access procedure on the unlicensed spectrum and it also requires to perform the contention based RA procedure. Especially for the NR-U standalone scenario, the introduction of the 2-step CBRA procedure would be beneficial to the channel access of a UE. 
Many companies have suggested the need for the 2-step RA procedure because of the characteristic which the UE performs LBT for channel access of the unlicensed spectrum, but so far RAN2 has not discussed the details for the 2-step RACH procedure. In our understanding, the 2-step RACH procedure means that both MSG1 and MSG3 are simultaneously transmitted on contention based resources as illustrated in Figure 1 (b). In the legacy 4-step CBRA, it is already using a contention based PRACH resource for MSG1, i.e., random preamble. Similar to the PRACH resource for CBRA, the UE can transmit a MSG3 on a contention based PUSCH resource before receiving a MSG2, either simultaneously with the MSG1 or just after the MSG1 transmission. But, transmitting the MSG3 without MSG2 reception for initial access should be preceded by the assumption that the UE already has UL synchronization with the unlicensed spectrum. Since the main use case for unlicensed spectrum would be a specific deployment with a small coverage, e.g., private enterprise/industrial networks or indoor/outdoor hot-spots such as stadium, airports, parks, etc., we think that the UE could transmit a MSG3 without acquiring a UL timing alignment. If it is a cell requiring UL synchronization, the UE might have to perform an initial access via the 4-step CBRA procedure for the cell as shown in the Figure 1 (a). 
Proposal 1. Assume that the 2-step contention based RA procedure is performed in a cell which does not require the UL synchronization.


Figure 1. Contention based RA procedure
Given that the UE performs the 2-step CBRA procedure without acquiring the TA value from the network, we can further consider the case that the UE does not transmit even MSG1, i.e., RA preamble. But, since the PRACH is generally more reliable than the PUSCH and it may be difficult to pre-configure 64 or more PUSCH resources, the collision probability in the PUSCH resource would be higher than in the PRACH. In order to provide the more reliable 2-step RA procedure, we think that the MSG1 should be surely transmitted in the 2-step RACH procedure. If the UE simultaneously transmits both MSG1 and MSG3 before receiving the MSG2, there may be the case where the network successfully receives only MSG1 or MSG3. If the network successfully receives only the MSG3, there is actually no problem to transmit the MSG4 to the UE. But, if the network successfully receives only the MSG1, we may need to consider another solution such as fallback to the 4-step RACH procedure, because the network cannot transmit a MSG4 before receiving a MSG3 but it can transmit a MSG2 by receiving a MSG1. For this case, the UE may expect to receive the MSG2 or MSG4 after transmitting MSG1 and MSG3 in the 2-step RACH procedure.
Proposal 2. Consider the fallback to 4-step RACH procedure for the case where only the MSG1 is successfully transmitted in the 2-step RACH.
The 2-step RACH procedure transmitting a MSG3 before receiving a MSG2 would mean that the UE transmits the MSG3 without a dedicated UL grant allocated by the network. For this procedure, the network may need to pre-configure a certain UL resource for the MSG3 of the UE. According to the current NR spec, the network can pre-configure a UL resource to the UE by using two types of configured grant, which are distinguished whether the UL resource is activated by RRC or PDCCH. But, these CG type1, 2 can be only configured to the UEs in RRC_CONNECTED by the dedicated RRC signalling. For this reason, the UE in RRC_IDLE cannot use the UL resources by CG type 1 or 2. If we support the initial access procedure by the 2-step RA procedure, we would have to consider a new type of configured grant, e.g., CG Type 3, which is cell-commonly pre-configured for UEs in RRC_IDLE, and the UEs performing the 2-step RA procedure may transmit the MSG3 by selecting one of UL resources allocated by the common configured grant.
Proposal 3. Consider a new type of configured grant, e.g., CG Type 3, which is cell-commonly pre-configured for UEs in RRC_IDLE.
Configuration information for a new type of configured grant may be transmitted by the network via the system information including the PRACH configuration, and each UL resource of the configured grant might be shared among one or more UEs in RRC_IDLE that want to access the cell. It means that a collision on the UL resource can occur between the UEs selecting the same UL resource. If collisions frequently occur, the initial access of the UE will be delayed. In order to perform the 2-step CBRA procedure more properly, we also need to consider a solution to reduce the collisions between UEs selecting the same PUSCH resource. Nevertheless if the collision occurs, the contention resolution for the UEs selecting the same UL resource should be considered.
Proposal 4. Consider a solution to reduce collisions between UEs selecting the same PUSCH resource. 
Proposal 5. Consider the contention resolution for the UEs, if collisions occur between UEs selecting the same PUSCH resource.
3.	Conclusion
In this contribution, we discuss considerations to support the 2-step CBRA procedure on unlicensed spectrum, and our proposals are as follows.
Proposal 1. Assume that the 2-step contention based RA procedure is performed in a cell which does not require the UL synchronization.
Proposal 2. Consider the fallback to 4-step RACH procedure for the case where only the MSG1 is successfully transmitted in the 2-step RACH.
Proposal 3. Consider a new type of configured grant, e.g., CG Type 3, which is cell-commonly pre-configured for UEs in RRC_IDLE.
Proposal 4. Consider a solution to reduce collisions between UEs selecting the same PUSCH resource. 
Proposal 5. Consider the contention resolution for the UEs, if collisions occur between UEs selecting the same PUSCH resource.
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