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1. Introduction & Background

RAN1 has just agreed an expected LS [1] addressing the misalignment of common search space problem, which was proposed in last RAN2 meeting. RAN1 discussed the problem and confirm the misalignment and identify some issues which may or may not impact RAN2.
Note that we have some discussion in last RAN2 meeting and have the following agreement
=>
Reuse the pdcch-ConfigSIB1 also in the ServingCellConfigCommon provided by dedicated signalling. Can be included in the rapporteur CR

In this contribution, we mainly discuss the issues in the LS, and find a way to capture RAN1’s intention.
2. Discussion
There cases are listed in the RAN1 LS
RAN1 has further discussed following, which may or may not impact RAN2 actions/discussions/signalling design:

· In order to interpret the meaning of pdcch-ConfigSIB1, UE needs to identify the associated SSB.

· A DL BWP may or may not include the SSB/Type0-PDCCH common search space configured by pdcch-ConfigSIB1 in the MIB through initial-access. If PDCCH-ConfigCommon is used to configure common search space(s) and associated CORESET(s) for each DL BWP, for some DL BWP configuration where associated SSB is not available, UE may not know which SSB is associated to pdcch-ConfigSIB1 and thus pdcch-ConfigSIB1 may not be used in such case. Also, there is no consensus in RAN1 on whether large monitoring periodicities (5ms, 10ms, 20ms, 40ms, 80ms, 160ms) are needed for Type0-PDCCH CSS/Type1-PDCCH CSS in such case.
· For hand-over and SpCellConfig with dedicated RACH preamble where RACH-ConfigDedicated does not configure any SSB (if supported), SSB is not utilized to find RACH preamble resource and PDCCH monitoring for receiving RAR. Therefore, for this case (if supported) where SSB is not configured as cfra-Resources in the RACH-ConfigDedicated, UE may not know which SSB is associated to pdcch-ConfigSIB1 and thus pdcch-ConfigSIB1 may not be used in such case .
· For hand-over and SpCellConfig with dedicated RACH preamble where RACH-ConfigDedicated configures more than one SSBs, network does not know which SSB the UE will select until PRACH is received. On the other hand, current RRC IE SearchSpace fixes PDCCH monitoring periodicity and occasion by configuration. For this scenario, UE would be aware of which SSB is associated to pdcch-ConfigSIB1 (if configured)
2.1. Case1: BWP without SSB
In this case, if network wants to configure common search space, PDCCH-ConfigSIB1 could not be used and can be optional. However, network can configure the common search space in dedicated signalling for a UE. By reusing the current RRC signalling, it can be achieved as follow

ServingCellConfig(BWP-Downlink( BWP-Downlink-Common(PDCCH-ConfigCommon-SearchSpace
The only limitation is that network may not configure a search space exactly the same as the one in MIB from the periodicity point of view. RAN1 discussed this and no consensus is achieved on whether large monitoring periodicities (5ms, 10ms, 20ms, 40ms, 80ms, 160ms) are needed for Type0-PDCCH CSS/Type1-PDCCH CSS in such case, actually, there is no SSB associated with the BWP, then why longer periodicity is needed for the dedicated SS? If network configures a common search space, UE just follows.
Proposal 1: In the case that a DL BWP without SSB, current RRC signalling for dedicated configuration of CSS is enough without any extension. 
2.2. Case2: CFRA with CSI-RS
In this case, CSI-RS is regarded as the beam for HO/PSCell change. In our understanding, pdcch-ConfigSIB1 is for SSB associated RACH and can be only used in CBRA. In current RRC spec, the dedicated RACH configuration is only shown in the following 
CellGroupConfig( ReconfigurationWithSync(rach-ConfigDedicated
That is to say, dedicated RACH resource other than the PDCCH order triggered and BFR (PDCCH order triggered CFRA and BFR CFRA are configured in rach-ConfigCommon), is configured in ReconfigurationWithSycn and possibly configured in the RRCReconfiguration in the near future. For the CFRA with CSI-RS, we have another discussion paper [2] combinely addressing the search space problem and the CORESET problem together. Briefly, in this case, network can configure each of the CF CSI-RS resource with a search space, associated with the CORESET ID, with the current RRC search space structure. There is also no reason to extend the RRC structure, since the dedicated configuration can be followed from UE perspective. 
Proposal 2: In the case that CFRA with CSI-RS, network can configure each of the CSI-RS resource with a search space, associated with a CORESET ID, with the current RRC search space structure.

2.3. Case3: CFRA with SSB
In this case, SSB is considered as the candidated beam for CFRA. When SSB is used as the CFRA, as the LS denoted, network does not know which SSB the UE will select until PRACH is received. We think similar approach can be used as above case2, i.e, network can configure each of the SSB resource with a search space, associated with the CORESET ID, with the current RRC search space structure. 
Another option for this case is that even for the contention free SSB resource, reuse the CSS configured in pdcch-ConfigSIB1. We don’t think this approach is appropriate, because a clear distingction for the CF configuration and CB configuration is prefered, and follow the same framework of CSI-RS for the CFRA configuration. 

Proposal 3: In the case that CFRA with SSB, network can configure each of the CSI-RS resource with a search space, associated with a CORESET ID, with the current RRC search space structure.
2.4. Case4: CBRA 
In contention based RACH, again, pdcch-ConfigSIB1 is for SSB associated RACH and can be only used in CBRA. Considering the fact that when no CFRA resource is availble, CBRA will be used. Thus, during HO or PSCell change, contention based resource would be alwayls configured. To align with RAN1/RAN2 intention that the CSS#0 should be aligned with the one in MIB, pdcch-configSIB1 could be used. Otherwise, even with then extention of current search space IE with larger periodicity, the network may configure at most 64 contention based resourse which is an extra burden. Meanwhile, it can be easily derived by the pdcch-configSIB1 in target cell.
Derivation the CSS#0 from the pdcch-configSIB1 need the information which is the combination of RMSI CORESETE numerology and the SSB numerology. SSB numerology can be known by the subcarrierSpacing IE in the ServingCellConfigCommon, RMSI numerology is the same as the BWP SCS, configured in subcarrierSpacing IE in the BWP (initialDownlinkBWP or FirstActiveBWP), thus the pdcch-configSIB1 can be used. 
Proposal 4: In the CBRA case, pdcch-configSIB1 in PDCCH-ConfigCommon is used for the common search space derivation. 
Based on the above discussion about the common search space, we have a corresponding CR [3] capturing the agreement.
3. Conclusion

In this contribution, we mainly discussed the common search space misalignment issue, some additional issues raise by RAN1 can be settled without much modification. Thus we have the following proposals
Proposal 1: In the case that a DL BWP without SSB, current RRC signalling for dedicated configuration of CSS is enough without any extension.
Proposal 2: In the case that CFRA with CSI-RS, network can configure each of the CSI-RS resource with a search space, associated with a CORESET ID, with the current RRC search space structure.
Proposal 3: In the case that CFRA with SSB, network can configure each of the CSI-RS resource with a search space, associated with a CORESET ID, with the current RRC search space structure.
Proposal 4: In the CBRA case, pdcch-configSIB1 in PDCCH-ConfigCommon is used for the common search space derivation.
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