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1 Introduction
The physical random access channel design for NR should be designed to support multiple use cases with different requirements. This includes high and low mobility UEs, deployments above and below 6GHz with different levels of Tx/Rx beamforming, and backhaul connection establishment between rTRPs with a single unified framework as much as possible. Like LTE, NR is expected to support a 4-step random access procedure as baseline which is applicable for UEs performing initial/random access. During RAN1#87 the following agreements were reached regarding the NR random access procedure:
Agreements:
· Regardless of whether Tx/Rx reciprocity is available or not at gNB at least for multiple beams operation,

· At gNB, the DL Tx beam for message 2 can be obtained based on the detected RACH preamble/resource and the corresponding association

· UL grant in message 2 may indicate the transmission timing of message 3

· NR will support different PRACH configurations, e.g., considering different numerologies case and whether Tx/Rx reciprocity is available or not at gNB

In addition during the RAN1#88 meeting the following agreement was made for multi-beam operation:

Agreements:
· At least for the case without gNB Tx/Rx beam correspondence, gNB can configure an association between DL signal/channel, and a subset of RACH resources and/or a subset of preamble indices, for determining Msg2 DL Tx beam.
· Based on the DL measurement and the corresponding association, UE selects the subset of RACH resources and/or the subset of RACH preamble indices

· A preamble index consists of preamble sequence index and OCC index, if OCC is supported
· Note: a subset of preambles can be indicated by OCC indices
As was noted in the agreements, the DL Tx beam used for message 2, and subsequently, in the RACH procedure, is determined implicitly from the detected RACH preamble/resource.  The UEs acquire and maintain the DL Tx beams to be used for TRP DL transmission by measuring on SS blocks received during synchronization.  
In this contribution, we propose to include in the message 3 of the 4-step RACH procedure, one or more alternative DL Tx beams identified at the UE, such that these alternative beams can be candidates for use in message 4, and subsequent control channel beam management.
2 Alternative DL Tx Beams in Msg. 3
NR supports a 4-step random access procedure as a baseline. Random access procedure is supported for both IDLE mode and CONNECTED mode UEs. At least for UE in idle mode, the UE selects the subset of RACH preamble indices based on DL measurement and association indicated by system information. 

Beam management is a procedure used to acquire and maintain a set of TRP beams that can be used for DL transmission, which includes beam determination, measurement, and reporting. For idle mode UEs in initial/random access, beam measurement and reporting is performed using SS blocks. 
DL measurements are supported on both single beam and multi-beam based operations. SS-block-RSRP can be used to measure the beam quality per SS block. The selected beam ID at the UE, based on SS-block-RSRP, is derived at the gNB from the PRACH preamble/resource for use as a DL Tx beam in msg. 2. This implicit indication of DL Tx beam ID in the RACH msg. 1 is agreed in the NR SI [1]. 
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This implicit beam measurement and reporting in the random access procedure can be made more robust by explicitly reporting alternative DL Tx beam (s) during the RACH procedure, in msg. 3. These alternative beams can subsequently be used in msg. 4 of the RACH procedure, in addition to subsequent beam management procedure for CONNECTED mode UEs. 
Observation 1: Alternative DL Tx beam indication to the TRP can be beneficial in improving the reliability of beam management for IDLE and CONNECTED UEs.
In addition to the DL Tx beam obtained at the gNB based on the detected RACH preamble resource and used for DL Tx beam in msg. 2, and msg. 4 of the RACH procedure, the UE can indicate the beam ID(s) of alternative DL Tx beams that can be used for transmission at the gNB in msg. 3 payload. The alternative DL Tx beam(s) are measured at the UE using SS-block-RSRP, and are determined to be good candidate DL Tx beams. These reported alternative beam(s) can be used in msg. 4, in addition to subsequent control channel beam management, in CONNECTED mode UEs beam management procedure.  This is further illustrated in Figure 1, whereas SS-block-3 is identified for transmission for msg. 2 and indicated using the PRACH preamble/resource, and SS-block-2 is further measured at the UE using SS-block-RSRP to be a good candidate for DL Tx beam. SS-block-3 is then explicitly indicated in msg.3 as an alternative beam to be used for beam management for IDLE mode and CONNECTED mode UE. 
Proposal 1: NR should support explicit alternative DL Tx beam indication in msg. 3.  
3 Summary 

This contribution motivated the need for more robustness in the coarse beam management for IDLE and CONNECTED mode UEs. The following observation and proposal were made:

Observation 1: Alternative DL Tx beam indication to the TRP can be beneficial in improving the reliability of beam management for IDLE and CONNECTED UEs.
Proposal 1: NR should support explicit alternative DL Tx beam indication in msg. 3.  
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Figure � SEQ Figure \* ARABIC �1�: An example of indicating alternative beams in msg. 3 of RACH procedure








