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Introduction
In the RAN1 #89 meeting [1] and RAN1 NR adhoc #2 meeting [2], the following were agreed:

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

Agreements:
· All random access configuration information is broadcasted in all beams used for RMSI within a cell
· i.e, RMSI information is common for all beams

Agreements:
· For contention-based random access, an association between an SS block in the SS burst set and a subset of RACH resources and/or preamble indices is configured by a set of parameters in RMSI.
· RAN1 strives to use the same set of parameters for different cases, e.g. analog/hybrid/digital beamforming at gNB, level of gNB beam correspondence, number of SS blocks, number of frequency multiplexed PRACH resources, PRACH resource density in time etc.
· RAN1 strives to minimize the set of parameters.
· FFS the set of parameters
· FFS the number of SS blocks (if indicated in RMSI or MIB), e.g. the actually transmitted SS blocks or the maximum number (L).

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
Generally speaking, the essential part in RACH configuration should include:
a. Preamble format.
b. Time domain indicators for PRACH.
c. Frequency domain indicators for PRACH.
Among the above contents, the preamble format contains information on sub-carrier spacing of PRACH, repetition times of sequences in preamble, and length of sequences. According to above information, UE can obtain the bandwidth and time duration of PRACH for transmitting single MSG. 1. 
The time domain indicators determine the time domain location and density/period of PRACH. One potential way of time domain indicators includes sub-frame index of PRACH and density/period of PRACH. Another way is that list all the available sub-frame indexes of PRACH resources. 
The frequency domain indicators help UE to obtain the available locations of PRACH in frequency domain. Just indicate the number of available PRACH in frequency domain as well as the PRB index of first PRACH is enough for UE to obtain the frequency domain locations of PRACH resources.
For multi-beam operations, considering that there are associations between DL signals and PRACH resources. UE choose the PRACH resources for MSG. 1 transmission according to the measurement results of SS block, and gNB can determine the DL Tx beam for MSG. 2 according to the detected preamble, as shown in Fig. 1. 


Fig. 1. Association between SS block and RACH resource
The association rule can be indicated by explicit or implicit ways. For implicit way, the mapping relationship between SS block index and index of PRACH resource is predefined. According to the predefined mapping relationship, UE can obtain the PRACH resource based on the selected SS block. This implicit way works well for one-to-one mapping but may not flexible enough for many-to-one mapping. 
For explicit way, mapping relationship is included in RMSI or RACH configurations by using bit-map or other signaling. The explicit way is more flexible with higher overhead compared with implicit indications. Note that considering that there will be multiple PRACH resources since there are multiple DL signals, the time/frequency domain indexes in PRACH configuration can be the location for the first PRACH resource. 
Here is the basic procedure for UE to obtain the time/frequency resources of PRACH. 
UE obtains the suitable DL signals and its corresponding index. Then UE reads the RACH configuration in RMSI. Based on the implicit or explicit mapping relationship indication, UE obtains the PRACH resources index associated with the suitable DL signal. According to the RACH configuration, UE can get the time/frequency location for all the available PRACH resources. Then, combining the PRACH resources index and the time/frequency resources, UE gets the PRACH resource for MSG. 1 transmission.
Based on the above analysis, we have following observation:
Observation: For indication of association between SS block and PRACH resources, both explicit and implicit ways are feasible.
Conclusion
This contribution considered RACH configuration in NR. Based on the above discussion, we have following observation.
Observation: For indication of association between SS block and PRACH resources, both explicit and implicit ways are feasible.
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