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1 Introduction
After the RAN1#92bis meeting [1], RAN1 had email discussions on how to configure Type0-PDCCH common search space via a UE-specific RRC signalling, and it was found that the current UE-specific RRC IE ‘SearchSpace’ may not easily accommodate configuration of Type0-PDCCH common search [2], [3]: 
[92b-NR-03]
Email discussion till 5/4 to come-up with identifying necessary information (e.g., periodicities, offsets, occasions) for updating RRC signaling searchSpace such that it includes the set of periodicities defined for ssb-PeriodicityServingCell. 

Aim to target providing an LS to RAN2 – Fred (DCM)

In this document, we discuss configuration of common search spaces and RACH configurations for bandwidth part (BWP) operation. 
2 Configuration of common search space
According to TS 38.331 [4], each DL BWP configuration for a UE can include common search space (CSS) configurations for SI delivery such as a Type0-PDCCH CSS (i.e., SystemInformationBlockType1 (SIB1) search space) and a Type0A-PDCCH CSS (i.e. other SI search space) for a DCI format with CRC scrambled by a SI-RNTI, and a Type2-PDCCH CSS (i.e. paging search space) for a DCI format with CRC scrambled by a P-RNTI on a PCell. A gNB can configure partially or fully overlapping (in frequency domain) BWPs for the UE, and the configured overlapping BWPs may have same or different common and/or dedicated physical layer configurations such as PDCCH, PDSCH, RACH, PUSCH, and PUCCH configurations. Since the gNB can change UE’s active DL/UL BWP dynamically via downlink control information (DCI) signaling, configuring overlapping BWPs with different radio resource configurations allows fast switching of radio resource configuration based on BWP operation for the UE. When only a part of radio resource configuration parameters need to be differently configured across different overlapping BWPs, it is beneficial to reuse a part of configuration signaling from one DL/UL BWP for another DL/UL BWP.  

For example, if CSS configurations for SI-RNTI PDCCH and P-RNTI PDCCH are not configured in a current active DL BWP but within the bandwidth of the current active DL BWP (SI and paging CSS configured in another configured DL BWP that is overlapping with the current active DL BWP), UE should be able to receive a SI-RNTI PDCCH and a P-RNTI PDCCH within the current active DL BWP. Further, it should be possible for the UE to decode a SI-RNTI PDSCH scheduled by the received SI-RNTI PDCCH, by identifying the allocated PRBs based on local PRB indexing of the overlapping DL BWP.  
Observation: Fast switching among different radio resource configurations is possible by configuring overlapping BWPs with different radio resource configurations and dynamically switching an active BWP.

Proposal 1: NR supports a UE to use CSS configurations configured in another DL BWP and which are not explicitly configured in a current active DL BWP but within the bandwidth of the current active DL BWP. 
3 RACH configuration with BWP operation

If multiple cell-defining SS/PBCH blocks (SSBs) are transmitted on different synchronization signal frequencies within a bandwidth of a carrier by a single gNB (as shown in Figure 4), common PRACH resources and common RACH configurations associated with non-serving cell-defining SSBs from the same gNB can be configured for the UE via BWP configuration signalling. For example, UE1 in Figure 4 receives a cell-specific RACH configuration and a PRACH resource configuration from SystemInformationBlockType1 (SIB1) in the initial active BWP (BWP1) during initial cell selection procedure. After RRC connection set-up, UE1 is configured with BWP1, BWP2, and BWP3, and switches to BWP2 which is the current active BWP. Along with configuration of BWP2, UE may be configured with another cell-specific PRACH resources associated with cell-defining SSB2. Then, UE does not have to change the active UL/DL BWP to perform RACH, and common PRACH resources within the bandwidth of the BWP2 can be more efficiently utilized. Note that from ASN.1 signalling perspective, this configuration is already supported.  


Proposal 2: RAN1 agrees that UE can be configured with a different common PRACH/RACH configuration in each BWP. 
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Figure 4 Illustration of SSB transmissions and RACH configurations in a wideband
4 Conclusion
In summary, we have the following observation and proposals for BWP operation:
Observation: Fast switching among different radio resource configurations is possible by configuring overlapping BWPs with different radio resource configurations and dynamically switching an active BWP.

Proposal 1: NR supports a UE to use CSS configurations configured in another DL BWP and which are not explicitly configured in a current active DL BWP but within the bandwidth of the current active DL BWP. 

Proposal 2: RAN1 agrees that UE can be configured with a different common PRACH/RACH configuration in each BWP. 
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