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Introduction
In RAN1 #86, the discussion on “Aspects related to initial access and mobility” was done and the following was agreed[1],
· RACH procedure including RACH preamble (Msg. 1), random access response (Msg. 2), message 3, and message 4 is at least assumed for NR from RAN1 perspective
· Simplified RACH procedure, e.g., Msg. 1 (UL) and Msg. 2 (DL), should be further studied
· Details on Msg. 1 and Msg. 2 are FFS
· Study should include comparison with the above procedure (first bullet)
· The design of the random access procedure should take into account the possible use of single-beam and multiple beam operations, including
· Non Rx/Tx reciprocity at BS or UE
· Full or partial Rx/Tx reciprocity at BS or UE
· In case that multiple beam-forming is applied to DL broadcast channels/signals for initial access, 
· RACH resource is obtained by UE from detected DL broadcast channels/signals
· FFS: Details on association
· Other mechanism w/o association is also considered
· Multiple occasions for RACH preamble transmission in a given time interval are considered
· Details are FFS
· Other mechanism is not precluded
· Study further RACH reception/RAR transmission in TRPs/beams other than the one transmitting synchronization signals

In this contribution, we discuss RACH preamble transmission. Firstly, we propose multiple preamble transmissions by a UE for robust initial access procedure. Secondly, we discuss whether a secondary base station under the non-standalone operation permits autonomous preamble transmission by a UE. The motivation of the discussion is that the BS(base station) beam sweeping is not needed for preamble reception and then the resource usage becomes efficient if autonomous preamble transmission is not permitted.
Discussion on RACH preamble transmission
2.1 Multiple preamble transmission
 Figure 1 shows an example of initial access procedure. A base station transmits SS, PBCH, BRS and SI periodically with the beam sweeping. A UE searches and measures signals transmitted from several BSs. After decision of the best BS and the best beam according to measurement results, the UE transmits a preamble signal one time in selected beam/timing although the BS tries to receive the signal in multiple timings with beam sweeping. However, if the UE gets equivalent signal quality level among multiple beams from the measurement, it is better to transmit the preamble signal multiple times to BS UL multiple beams associated with selected DL beams for robust initial access procedure. In NR, we should consider such a robust method because we assume the gain drops sharply for narrow beam compared with sector beam.

Proposal 1: It should be permitted that a UE transmits the preamble multiple times for robust initial access procedure.
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Figure 1: Example of initial access procedure
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2.2 Autonomous preamble transmission
Regardless of whether standalone operation or non-standalone operation is applied, a BS needs to do the beam sweeping to receive the preamble signal if the BS has no information on a UE location. However, we can consider the following options depending on the condition in a secondary BS under non-standalone operation.
First option is the BS aperiodic beam sweeping. If the preamble transmission is limited to the case where a master BS controls the connection between a UE and a secondary BS, radio resource can be used efficiently. In this case, the access timing by the UE can be informed to the secondary BS via the master BS and then, an aperiodic beam sweeping is enough(see figure 2). Therefore, what we should discuss is whether the autonomous preamble transmission without the master BS control, e.g. triggered by RRC connection re-establishment, is permitted or not. If autonomous preamble transmission is permitted, the BS periodic beam sweeping is needed because the secondary BS doesn’t know the access timing by the UE. However, if autonomous preamble transmission is not permitted, we can have efficient resource usage because the BS aperiodic beam sweeping is enough to receive preamble signal as shown in figure 2. The UE can inform the status to the master BS if autonomous preamble transmission is not permitted and the UE needs to transmit the preamble signal to the secondary BS, e.g. due to link failure.
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Figure 2: Example of initial access procedure with BS aperiodic beam sweeping(S-BS addition)

 Second option is the BS specific beam pointing. If preamble transmission is limited only to the case where the master BS controls the connection between the UE and the secondary BS, the secondary BS can focus on certain directions if the information on UE’s preferred direction is obtained in advance from measurement results and signaled to the secondary BS via the master BS. Therefore, the BS beam sweeping is not needed in this case(see figure 3).
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Figure 3: Example of initial access procedure with BS beam pointing(S-BS addition)

Proposal 2: We should discuss whether the autonomous preamble transmission to a secondary BS by a UE (e.g. triggered by RRC connection re-establishment) is permitted or not.
Proposal 3: If the autonomous preamble transmission by a UE in proposal 2 is not permitted, BS UL aperiodic beam sweeping can be applied for PRACH. Further, the possibility of the BS specific beam pointing using measurement results should be studied instead of the BS aperiodic beam sweeping.

Conclusion
In this contribution, we discussed RACH preamble transmission. We proposed multiple preamble transmissions by a UE and also addressed whether the autonomous preamble transmission is permitted or not.

Proposal 1: It should be permitted that a UE transmits the preamble multiple times for robust initial access procedure.
Proposal 2: We should discuss whether the autonomous preamble transmission to a secondary BS by a UE (e.g. triggered by RRC connection re-establishment) is permitted or not.
Proposal 3: If the autonomous preamble transmission by a UE in proposal 2 is not permitted, BS UL aperiodic beam sweeping can be applied for PRACH. Further, the possibility of the BS specific beam pointing using measurement results should be studied instead of the BS aperiodic beam sweeping.
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