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Introduction
At the RAN1#87 meeting, the following agreements were made [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.

	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.


In this contribution, we share our views on RACH procedure for multi-Tx beam operation.
Discussions
[bookmark: OLE_LINK1]UE Tx beam selection on RACH procedure
According to the agreements in RAN1#87 meeting, UE Tx beam for preamble transmission can be selected by a UE and the UE Tx beam is never switched during a RACH transmission occasion. From this aspect, there are mainly two approaches to obtain the UE Tx beam gain on RACH procedure in the case without beam correspondence at a UE side [2].
Option 1: Multiple RACH transmission occasions can be performed in parallel and different UE Tx beams are used for different RACH transmission occasions
In LTE system, simultaneous transmission occasions cannot be permitted since sending multiple preambles before receiving Msg. 2 may cause unnecessary interference. On the other hand, in NR system, multi-beam operation can be applied and a UE needs to find out the suitable Tx beam during RACH procedure. Therefore, as shown as Fig. 1, multiple RACH transmission occasions for multiple Tx beams can be useful to search a suitable Tx beam in less time.
However, multiple RACH transmissions will have large specification impact from LTE. The large number of preamble sequences need to be prepared to separate different UE Tx beams and a UE is required to monitor multiple RAR simultaneously if the multiple RAR windows are overlapped as shown in Fig. 1. Moreover, if a gNB detects multiple preambles which are transmitted from the same UE, the gNB sends multiple Msg. 2 to the UE for those preambles and it may cause large overhead.
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Figure 1. The concept of Option 1

Option 2: The UE Tx beam can be switched if no Random Access Response is received within a RAR window
In this option, a UE operates only single RACH transmission occasion at a certain moment as LTE and the UE can switch the UE Tx beam for Msg. 1 re-transmission. Since this is basically same procedure with power ramping on LTE, there is no impact in gNB aspect and in network aspect. However, the averaged time to find out the suitable UE Tx beam and the time for expiration is proportional to the number of selectable UE Tx beams.
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Figure 2. The concept of Option 2
From the simplicity of procedure and specification effort point of view, we prefer Option 2 if sufficiently short RACH processing time is guaranteed.
Proposal:
· RAN1 should study the procedure to select the suitable UE Tx beam during RACH procedure
· We prefer Option 2 from the simplicity and the specification effort point of view

Conclusion
In this contribution, we have the following proposal:
[bookmark: _GoBack]Proposal:
· RAN1 should study the procedure to select the suitable UE Tx beam during RACH procedure
· We prefer Option 2 from the simplicity and the specification effort point of view
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