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Introduction
In the RAN1 #88bis meeting, the following were agreed [1]:
Conclusions:
· For Random Access,
· following remaining issues need to be finalized in the next meeting
· RACH preamble sequence length and subcarrier spacing
· Selection of L between L = 63/71 and L = 127/139
· Further down-selection of subcarrier spacing  if needed
· RACH format design
· Supported preamble formats of option 1 and detailed design of each
· Whether/how to support option 2 and option 4
· CP/GT length
· Followings remaining issues need to be finalized by Nov. meeting
· RACH configuration
· RACH procedure
· Power control/power ramping 
· Note that all RRC related aspects need to be finalized by Oct. meeting

[bookmark: OLE_LINK3]Agreements:
· In NR, the RACH configuration provides at least:
· RACH time/freq. information 
· RACH preamble format

This contribution discusses the RACH configuration for NR, including the contents provided in RACH configuration and the association between SS block and RACH.
RACH configuration for NR
It has been agreed that there will be association between one or multiple SS blocks and a subset of RACH resources and/or subset of preamble indices. By using this association, gNB can determine the DL Tx beam for Msg 2 based on the RACH resource and/or received preamble. This also means that the different SS blocks with different DL Tx beam may be associated with different RACH resources. The time/frequency information of the associated subset of RACH resources should be indicated in the corresponding SS block, in the remaining minimum SIB, through RACH configuration as well as the association. 
Several options can be considered for RACH configuration. Note that in this contribution, the RACH resources that associated with SS blocks in one SS block burst set is denoted as one RACH resource set.
Option 1: RACH configuration is common among SS blocks. Pre-defined or indicated association rule is used for determining the corresponding RACH resource. 
For this option, common information on RACH resources should be included in the RACH configuration. In this case, the information provided by RACH configuration index should consist of preamble format, time/frequency location information of the RACH resources, density and available RACH resource set in frequency domain. Note that time/frequency location information should provide all the time/frequency information of RACH resources associated with SS block. After read the RACH configuration, UE can obtain all the information on RACH resources within the RACH resource set. According to the association between SS block and RACH resources, UE can locate the RACH resource for preamble transmission.
The illustration of opt. 1 is shown in Fig. 1. The green SS block is associated with the red RACH resource. To obtain the time/frequency location of the red RACH resource, UE need to get the time/frequency location of RACH resource set according to the RACH configuration. After that, based on the association rule, UE locates the red RACH resource. Note that the association rule can be pre-defined or indicated by the remaining minimum SI. 


Fig. 1. Option 1
Option 2: RACH configuration is common among SS blocks. Time/frequency indication is different among different SS blocks. 
For this option, the time/frequency indication is used to locate the RACH resources associated with specific SS block. To reduce the signaling overhead, the time/frequency indication can use the offset within the RACH resource set and the time/frequency information of the RACH resource set should be included in the RACH configuration. As a result, for opt. 2, the contents of RACH configuration include preamble format, time/frequency information of RACH resource set, density and the available RACH resource set in frequency domain. 
Based on the RACH configuration and the time/frequency indication provided in the SS block, UE can locate the time/frequency resource associated with SS block for preamble transmission.


Fig. 2. Option 2
Fig. 2 shows the illustration of option 2. In order to locate the red RACH resource associated with green SS block, UE first obtains the time/frequency resources for RACH resource set and then based on the time/frequency indication carried by SS block, UE can get the location of red RACH resource to transmit preamble.
Option 3: RACH configuration is different among SS blocks.
For this option, RACH configuration directly indicates the time/frequency location of the RACH resource associated with SS block. The RACH configuration includes preamble format, time/frequency information of RACH resource associated with the specific SS block, density and available RACH resources in frequency domain. 
With this option, UE can directly locate the RACH resource associated with the specific SS block for preamble transmission. Meanwhile, considering that the in remaining minimum SI, only the RACH resource information related to the associated SS block is indicated, the signaling overhead is the reduced compared with option 2. However, if the RACH resource re-selection is required, UE should read the MIB and SIB of the new SS block, which will complicate the UE behavior.


Fig. 3. Option 3
The above option is demonstrated in Fig. 3, where UE can locate the red RACH resource directly according to the RACH configuration provided in the green SS block.
Based on the above discussions, we have following observation.
Observation: Option 3 may require less signaling overhead but may complicate UE behavior for RACH resource re-selection.

Conclusion
This contribution considered RACH configuration in NR. Based on the above discussion, we have following observation.
Observation: Option 3 may require less signaling overhead but may complicate UE behavior for RACH resource re-selection.
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