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Introduction
RAN1 has discussed on “Aspects related to initial access and mobility” and tried to have common procedure between standalone and non-standalone operation[1]. However, in RACH preamble transmission and reception in non-standalone operation, the resource usage at a secondary BS becomes efficient if UE initiated preamble direct transmission is not permitted[2]. It is noted that “UE initiated preamble direct transmission” is called “autonomous preamble transmission by UE” in [2].
Also, RAN1 agreed on the followings at #86bis[1] and #87[3] meetings under the agenda “beam management”.
From #86bis meeting
Agreements:
· NR supports mechanism(s) in the case of link failure and/or blockage for NR
· Whether to use new procedure is FFS
· Study at least the following aspects:
· Whether or not an DL or UL signal transmission for this mechanism is needed
· E.g., RACH preamble sequence, DL/UL reference signal, control channel, etc.
· If needed, resource allocation for this mechanisms
· E.g., RACH resource corresponding mechanism, etc.

From #87 meeting
Agreements:
· NR should study the necessity of event-driven UE initiated UL transmission, e.g., in the event of beam quality degradation 
· E.g. due to UE mobility/rotation, blockage, and/or link failure, etc.
· FFS: details of event(s) of beam quality degradation


The UE initiated preamble direct transmission is related to the mechanism for link failure. It is noted that “direct transmission” means the transmission from UE to non-standalone BS without the master BS control.
Therefore, it is worth discussing whether the UE initiated preamble direct transmission is permitted or not and having RAN1 opinion for future study on the necessity of event-driven UE initiated UL transmission. In the next section, we explain our method and proposal.
RACH procedure in NSA
In standalone operation case, a BS needs to do the beam sweeping to receive the preamble signal because the BS has no information on a UE location. Figure 1 shows an example of the random access procedure. 
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Figure 1: Example of random access procedure

In non-standalone operation case, the beam sweeping may be also needed in the BS. 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 UE initiated preamble direct transmission, e.g. triggered by RRC connection re-establishment, is permitted or not. If the UE initiated preamble direct 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 the UE initiated preamble direct transmission is not permitted, we can have efficient resource usage because the BS aperiodic beam sweeping is enough to receive preamble signal. When e.g. link failure occurs, the UE can inform the status to the master BS if the UE initiated preamble direct transmission is not permitted and the UE transmits the preamble signal to the secondary BS after indication by the master BS. It is noted that the delay for recovery is larger than that in the case of the UE initiated preamble direct transmission. However, the delay in the secondary BS might be allowed, especially for eMBB. This aspect should be considered in the discussion.
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Figure 2: Example of random 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) and the resource usage becomes more efficient.
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Figure 3: Example of random access procedure with BS beam pointing(S-BS addition)

Proposal 1: We should discuss whether the UE initiated preamble direct transmission to a secondary BS (e.g. triggered by RRC connection re-establishment) is permitted or not.
Proposal 2: If the UE initiated preamble direct transmission in proposal 1 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 addressed whether the UE initiated RACH preamble direct transmission is permitted or not. If it is not permitted, radio resource can be used efficiently for receiving the preamble. The following proposals should be considered in the study of the necessity of event-driven UE initiated UL transmission.

Proposal 1: We should discuss whether the UE initiated preamble direct transmission to a secondary BS (e.g. triggered by RRC connection re-establishment) is permitted or not.
Proposal 2: If the UE initiated preamble direct transmission in proposal 1 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.

 RACH procedure between the UE and the secondary BS via the master BS control in non-standalone operation case is also considered in [4][5].
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