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1 Introduction
In this contribution, we address two remaining issues in the NR RACH procedure. As captured in the current NR specs [1], if ra-SearchSpace or rach-coreset-configuration are not provided in the RMSI, the type1 common search space for PDCCH with CRC scrambled by RA-RNTI is the same as the type0 common search space signaled in MIB: 
	For Type1-PDCCH common search space, a UE can be provided a configuration for a control resource set by higher layer parameter rach-coreset-configuration and a configuration for a search space by higher layer parameter ra-SearchSpace. If higher layer parameter rach-coreset-configuration is not provided to the UE, the control resource set for Type1-PDCCH common search space is the same as for Type0-PDCCH common search space. […] If a UE is not provided higher layer parameter ra-SearchSpace for Type1-PDCCH common search space, the association between monitoring occasions for Type1-PDCCH common search space and the SS/PBCH block index is the same as the association of monitoring occasions for Type0-PDCCH common search space as described in Subclause 13.


There are, however, two problems with this solution. First, for some RMSI-PDCCH-Config configurations in MIB, there are more than one CORESET per slot violating existing agreements. Second, the monitoring periodicity of the type0 CSS may not align with the RAR window. In this contribution, a single solution is proposed to address both issues.
2 Remaining details of RACH Procedures
At the RAN1 #90bis meeting, it was agreed that NR supports RMSI to indicate a PDCCH configuration which gives the search space configuration for the RACH procedure before RRC connection setup is complete. Moreover, if said PDCCH configuration is not configured by RMSI, the CORESET configuration(s) for random access is/are the one(s) configured by PBCH:
	Agreements:

· By PBCH, a UE obtains at least one CORESET configuration at least for PDCCH scheduling RMSI associated with a given SS block.

· The set of aggregation levels and candidates per aggregation level for PDCCH scheduling RMSI is specified in the specification.

· FFS the indication of the support of aggregation level 16 in the cell

· FFS: Set of search spaces for OSI, random access, and paging.

· By RMSI, the UE can be configured with at least one CORESET configuration at least for PDCCH for random access.

· If not configured by RMSI, the CORESET configuration(s) for random access is/are the one(s) configured by PBCH.

· FFS: whether the CORESET configuration can be configured outside of the initial active DL BWP.

· By UE-specific RRC signalling, the UE can be configured with one or more CORESET configuration(s) at least for PDCCH scheduling UE-specific data.

· Each CORESET configuration is associated with one or more sets of search spaces.

· Note: each set of search spaces is associated with one CORESET configuration.


At the following RAN1 #91 meeting, it was then agreed that a UE is not expected to monitor more than one Msg2/Msg3/Msg4 search space in one slot:
	Agreements:

· UE is not expected to monitor more than one Msg2/Msg3/Msg4 search space in one slot.

· Starting symbol of Msg2/Msg3/Msg4 search space is the same in every slot.


Unfortunately, some RMSI-PDCCH-Config configurations in MIB have two CORSETs per slot [1]. Hence, in these cases, when rach-coreset-configuration is not provided to the UE, the above agreement is violated or at least there is ambiguity. We thus propose that in these cases, when there are two CORESETs indicated by RMSI-PDCCH-Config, the network can simply provide rach-coreset-configuration in the RMSI to resolve the ambiguity. 
Proposal 1: When there are two CORESETs indicated by RMSI-PDCCH-Config, the network provides rach-coreset-configuration in the RMSI to resolve the ambiguity
Secondly, the random access response (RAR) window in NR can be at most 10ms long and in some cases, the RAR window may thus not align with the periodicity of the type0 CSS signaled in RMSI-PDCCH-Config. In these cases, a similar remedy can be applied, i.e., when the RAR window does not align with the periodicity of the type0 CSS signaled in RMSI-PDCCH-Config, the network provides a ra-SearchSpace configuration in the RMSI.
Proposal 2: When the RAR window does not align with the periodicity of the type0 CSS signaled in RMSI-PDCCH-Config, the network provides a ra-SearchSpace configuration in the RMSI
Both cases, where the network does not provide rach-coreset-configuration or ra-SearchSpace in the PDCCH-ConfigCommon in the SIB1, can be considered error cases according to current RAN1 agreements so it may not be necessary to specify the UE behaviour in RAN1 specifications. A network may simply always signal rach-coreset-configuration and/or ra-SearchSpace in RMSI when there is a conflict between the type1 CSS and RMSI-PDCCH-Config in MIB by implementation. Alternatively, it can be clarified in TS 38.213 that a UE is not expected to not receive rach-coreset-configuration and/or ra-SearchSpace by RMSI in these error cases.
Observation: A network may simply always signal rach-coreset-configuration and/or ra-SearchSpace in RMSI when there is a conflict between the type1 CSS and RMSI-PDCCH-Config in MIB by implementation
3 Conclusion

In this contribution, we addressed two problems with the current RACH procedure in [1]. First, for some RMSI-PDCCH-Config configurations in MIB, there are more than one CORESET per slot violating existing agreements. Second, the monitoring periodicity of the type0 CSS may not align with the RAR window. The following single solution is proposed to address both issues:
Proposal 1: When there are two CORESETs indicated by RMSI-PDCCH-Config, the network provides rach-coreset-configuration in the RMSI to resolve the ambiguity
Proposal 2: When the RAR window does not align with the periodicity of the type0 CSS signaled in RMSI-PDCCH-Config, the network provides a ra-SearchSpace configuration in the RMSI
Observation: A network may simply always signal rach-coreset-configuration and/or ra-SearchSpace in RMSI when there is a conflict between the type1 CSS and RMSI-PDCCH-Config in MIB by implementation
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