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Introduction
In RAN1 #87, the discussion on “Random access procedure” was done and the following was agreed[1]. 
Agreements:
· NR supports the following procedure(s) for msg1 re-transmission
· Down selection or combination of power ramping, UE beam switching, and RACH resource switching
· FFS: How to combine power ramping, UE beam switching, and RACH resource switching depending on number of TRP Rx beams, UE Tx beams, number of RACH resources
· FFS: Whether to consider different procedures depending on the single-TRP/beam or multi-TRPs/beams
· Other options for all frequency ranges are not precluded.

According to the agreements, there are some candidates for the retransmission procedure, i.e. power ramping, UE beam switching, RACH resource switching and combination of them. Besides, several contributions[2][3] discuss the related issues.
In this contribution, we also consider the characteristics of each candidate and propose the better procedure.
Candidate function for RACH retransmission
Power ramping
This function is already used in LTE. The initial transmission power of RACH is decided in open loop manner and the power for each retransmission is ramped up with configured power offset. Using only this function is enough if the TRP Rx beam and the UE Tx beam are correctly directed to each other. If not, however, many retransmissions happen due to wrong beam direction and the power of the retransmission becomes unnecessarily large.

UE beam switching
 This function is effective when the reciprocity is not available at the UE because the beam direction of initial RACH transmission might be wrong even if the beam direction is selected from DL measurement results. We already agreed on the following in RAN1#87.
Agreements:
· UE Tx beam(s) for preamble transmission(s) is selected by the UE.
· During a RACH transmission occasion of single or multiple/repeated preamble(s) as informed by broadcast system information, UE uses the same UE Tx beam.

According to the agreements above, the UE Tx beam for the retransmission of the RACH (preamble) is considered to be selected by the UE as well. It means that the selected beam for the retransmission may be different from the beam for initial (or previous) transmission. If the UE beam switching and the power ramping are executed simultaneously, the power of the retransmission might become large unnecessarily due to wrong UE Tx beam direction. However, it takes long time to complete the random access procedure if the power ramping is executed after trying all UE Tx beam directions. Therefore, the simultaneous execution is needed when we consider the rapid completion of the random access procedure. It should be noted that the power of Msg.3 can be controlled by RAR even if the power of the RACH becomes too large. Also, if the UE selects Tx beam direction properly, the RACH is detected before many retransmissions are done, which prevents the power of RACH from becoming too large. Therefore, the UE should have a good mechanism to select Tx beam direction even if the reciprocity is not available at the UE. It is also a reasonable request if we consider that UE Tx beam is selected by the UE itself.
Observation: The UE beam switching (if used) and the power ramping should be executed simultaneously at the RACH retransmission for the rapid completion of the random access procedure.

RACH resource switching
This function is effective when the reciprocity is not available at the TRP. In such situation, the UE transmits the RACH at multiple occasions, which means that the UE transmits the RACH to multiple Rx beams of the TRP. We think that, since a series of transmissions of RACH resource switching is executed as one set in initial transmission or retransmission, the power ramping should be executed not for the same set but for the following set which is considered as retransmission, as shown in the figure 1. It depends on UE implementation whether the UE Tx beam is changed between the initial(or previous) transmission and the following retransmission.
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Figure 1: Random access procedure for retransmission with multiple occasions
It is not yet precluded that the UE switches RACH resource at each retransmission in case of single RACH occasion. However, we can assume that the reciprocity is available at the TRP in the single occasion case. In this case, the UE should keep the same RACH resource, i.e. the same Rx beam of the TRP for the RACH retransmission(s).

 From the discussion above, we propose the following procedure for RACH retransmission.
Proposal: 
· Power ramping is executed at each retransmission and the same RACH resource (in single-occasion case) or sequence of RACH resource switching (in multiple-occasion case) is kept as initial transmission or previous retransmission(s).
· Power ramping and UE beam switching (if used) should be executed simultaneously for retransmission.
· UE beam switching for retransmission depends on UE implementation.

Conclusion
In this contribution, we discussed the candidates for the RACH retransmission procedure; power ramping, UE beam switching, RACH resource switching and combination of them.
Observation: The UE beam switching (if used) and the power ramping should be executed simultaneously at the RACH retransmission for the rapid completion of the random access procedure.
Proposal: 
· Power ramping is executed at each retransmission and the same RACH resource (in single-occasion case) or sequence of RACH resource switching (in multiple-occasion case) is kept as initial transmission or previous retransmission(s).
· Power ramping and UE beam switching (if used) should be executed simultaneously for retransmission.
· UE beam switching for retransmission depends on UE implementation.
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