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1 Introduction
At RAN1#89 [1], RAN1 agreed

Agreements:
· Association between one or multiple occasions for SS block and a subset of RACH resources and/or subset of preamble indices is informed to UE by broadcast system information or known to UE or FFS dedicated signaling

· FFS gNB can configure an association between CSI-RS for L3 mobility and a subset of RACH resources and/or a subset of preamble indices, for determining Msg2 DL Tx beam

In this paper we will discuss the beam refinement and provide our consideration.
2 Beam refinement with random access
For initial access, the UE is not configured with CSI-RS resources so only SS blocsk can be used. 
During random access, the UE may detect a suitable SS-block to initiate the random access which may not have the best beam gain for the subsequent transmission, e.g. Msg4 transmission, especially for gNB without beam correspondence. For example if the UE may fall in the valley of two DL beams of a TRP, it could select a more suitable DL beam from this two DL beams and uses the RACH resource associated with the suitable DL beam to access the cell. However the UE selected DL beam may not have the best beam gain. One example is showed in figure1. The UE falls in the valley of SS-block2 and SS-block3 and uses the RACH resource associated with SS-block2 to access the cell which may not has the best beam gain.
Observation1: the UE selected DL beam may not have the best beam gain if the UE falls in the valley of two DL beams of a TRP.


[image: image1.emf]SS-block1

SS-block3

SS-block2


Figure 1: beam refinement during random access

To solve the above issue, the beam refinement can be performed during random access. Especially after the UE obtains DL sync based on a SS-block, it could send a preamble(s) based on the association between the SS block and RACH resource and/or preamble indices agreed in RAN1. After the gNB detects the preamble(s), it could indicate the CSI-RS configuration for beam refinement via RAR. When the UE receives the RAR carrying the CSI-RS configuration, it refines the Rx beam based on the CSI-RS and sends a beam measurement report based on CSI-RS via Msg3 which indicates the best refined DL beam ID. After the gNB successfully decodes the Msg3, it can use the refined DL beam to send the Msg4 as figure 1.
Proposal 1: Support beam refinement based on CSI-RS during random access i.e. 

-
RAR indicates the configuration of CSI-RS to be measured by the UE

-
the UE selects the best CSI-RS


-
the UE indicates the selected CSI-RS via Msg3.
Proposal 2: Msg4 is sent on the DL beam reported by the UE in msg3.
3 Conclusion

This contribution discusses beam refinements and has the following observations and proposals:
Observation1: the UE selected DL beam may not have the best beam gain if the UE falls in the valley of two DL beams of a TRP.
Observation2: The UE has an available beam pair link set for communication between gNB and UE at any time based on the beam management and beam failure recovery.

Proposal 1: Support beam refinement based on CSI-RS during random access i.e. 

-
RAR indicates the configuration of CSI-RS to be measured by the UE


-
the UE selects the best CSI-RS


-
the UE indicates the selected CSI-RS via Msg3.
Proposal 2: Msg4 is sent on the DL beam reported by the UE in msg3.
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