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1   Introduction
The last RAN1#88bis meeting has discussed the association between SS block and a subset of RACH resources and/or subset of preamble indices. It was agreed that:
Agreements for RACH configuration：
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
Per RAN1 agreements, the association between SS block and RACH resource should be informed to UE via system information or known to UE or FFS dedicated signaling. Our understanding is that the RACH resource associated with some SS block could be different, but it doesn’t mean that the  RACH resources should be broadcasted. This contribution discusses the configuration of RACH associated with SS block and how to indicate it to UE via SI.
2   Discussion
In RAN2, SI transmission for beamforming was discussed in a lot of papers. A generic thinking is that each beam could be associated to different RACH resources (RACH T/F resources and/or subset of preamble indices). As shown in Figure 1, When UE detects a SS block, it can be considered that the UE transmits Msg.1 in PRACH resource associated with the SS blocks.  When TRP receives Msg.1 in the PRACH resource associated with a SS block, then the TRP transmits Msg.2 using the DL Tx beam of the associated SS block. Each beam of the same SS block could be associated with the same PRACH resource.
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Figure 1 Association between SS block and PRACH resource
Although the RACH resource associated with each beam could be different, but how to configure the RACH resource should be carefully designed from the beginning. In our understanding, at least two possible ways to do beam level RACH resource configuration:

Option 1: each beam configures the RACH resource independently.

Option 2: the RACH configuration is cell level and the RACH resource for some specific beam can be implicitly acquired according to the SS block information, e.g. time index.

For option 1, SS specific RACH resources are broadcasted. There are two alternatives:

Alternative 1: each beam only broadcasts it’s RACH resources. 

The key challenge is the UE needs to read SI when it is moving in the cell. UE will read the SI more frequent considering the coverage of each beam is limited.

Alternative 2: each beam broadcasts the SS specific RACH resources for all beams of the cell;

For this alternative, the signalling overhead is high since the mapping between SS and RACH resources should be indicated. 
For option 2, only one RACH configuration is provided to UE through SI of each beam and each beam broadcasts the same PRACH configuration. When UE is moving in the cell (cross multiple beams), UE doesn’t need to acquire the SI when it moves from one beam to another in the cell. This will greatly reduce the efforts of SI acquiring, and reduce UE power consumption accordingly. In addition, the signalling overhead is low compared with alternative 2 of option 1. 
Therefore we prefer option 2.

Proposal 1: RACH configuration broadcasted on each beam of the same cell should be the same.

Proposal 1a: the RACH configuration is cell level and the RACH resource for some specific beam can be implicitly acquired according to the SS block information, e.g. time index.
For option 2, RAN1 needs to define how to associate the SS block and RACH resources as mentioned in [xxx].  Since it is RAN1 scope, we should check RAN1 view. 

Proposal 2: send LS to RAN1 to express RAN2’s preference and check whether it is feasible from RAN1 perspective.
3   Conclusion
By analysing the beam specific SI transmission, we made the following proposals in NR:
Proposal 1: RACH configuration broadcasted on each beam of the same cell should be the same.

Proposal 1a: the RACH configuration is cell level and the RACH resource for some specific beam can be implicitly acquired according to the SS block information, e.g. time index.
Proposal 2: send LS to RAN1 to express RAN2’s preference and check whether it is feasible from RAN1 perspective.
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