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1. Introduction
RAN1 discussed the common search space issues discussed at RAN2 #101bis as shown below.
	CSS configuration 
R2-1804882	Misalignment of CSS in PBCH and dedicated signalling	vivo	discussion	Rel-15	NR_newRAT-Core
=>	Reuse the pdcch-ConfigSIB1 also in the ServingCellConfigCommon provided by dedicated signalling. Can be included in the rapporteur CR
=>	Draft LS to RAN1 in R2-1806402 to inform them of our decision, and our previous decision that the configuration in ServingCellConfigCommon  must be consistent with MIB/SIB1 and to check that this approach still meets the RAN1's intention. (Offline discussion #31, Vivo)
R2-1806402	[DRAFT] LS on CSS alignment in MIB and dedicated signalling	vivo	LS out	Rel-15	To:RAN1	NR_newRAT-Core
=>	Wait for an expected RAN1 LS (which may contain new information that affects our agreements)
=>	Noted
R2-1805215	Correction on 38.331 for CORESET and CSS	vivo	draftCR	Rel-15	38.331	15.1.0	F	NR_newRAT-Core
=>	To be discussed offline to identify what information should be added to the signalling so network is able to provide all the necessary information (instead of defining rules for how the UE handles absent information). (Offline discussion #32, Vivo)
R2-1806484	Summary of Offline discussion #32 on CORESET correction	vivo	discussion	NR_newRAT-Core
Working assumption:
1)	Configure the CORESET of all candidate beam in ServingCellConfig.
=>	To be confirmed at the next meeting following offline checking with RAN1.



RAN1 concluded their observations and sent an LS to RAN2 [1]. RAN2 is asked to design RRC signalling, taking into account their observations. This paper attempts to build a set of proposals to fix this issue based on RAN1 inputs.

2. Discussion
2.1. Gap analysis between PDCCH-ConfigCommon and MIB
According to the RAN1 LS [1], Table 2.1-1 summarise the gap between PDCCH-ConfigCommon and MIB in terms of the search space parameters. For MIB (i.e. pdcch-ConfigSIB1), monitoring periodicity is defined in units of msec independent to Subcarrier Spacing (SCS), while for PDCCH-ConfigCommon (i.e. SearchSpace), it is defined in units of lots dependent to SCS. Table 2.1-2 summarises possible monitoring periodicity in units of slots for the monitoring periodicity supported for pdcch-ConfigSIB1. The missing values in SearchSpace IE are highlighted with yellow.
Table 2.1-1:	Summary of parameter gap between PDCCH-ConfigCommon and MIB
	
	PDCCH-ConfigCommon (i.e. SearchSpace)
	MIB (i.e. pdcch-ConfigSIB1)

	Monitoring periodicity
	1, 2, 4, 5, 8, 10, 16, 20 slots
SCS dependent
	5, 10, 20, 40, 80, 160 ms
SCS independent

	Monitoring slot offset
	0 to (periodicity -1) slots in a unit of slot
	Not all of possible slot level offset

	Monitoring slot
	1 slot
	1 or 2 consecutive slots


Table 2.1-2:	Possible monitoring periodicity [slots]
	
	Monitoring periodicity [slots]

	Subcarrier Spacing [KHz]
	15
	30
	60
	120
	240

	Number of slots per subframe
	1
	2
	4
	8
	16

	
	5
	5
	10
	20
	40
	80

	
	10
	10
	20
	40
	80
	160

	
	20
	20
	40
	80
	160
	320

	
	40
	40
	80
	160
	320
	640

	
	80
	80
	160
	320
	640
	1280

	
	160
	160
	320
	640
	1280
	2560



2.2. Solution to resolve parameter misalignment
At the last meeting, RAN2 agreed to reuse pdcch-ConfigSIB1 also in the ServingCellConfigCommon provided by dedicated signalling. On the other hand, RAN1 has identified the cases where pdcch-ConfigSIB1 may not be used as described in their LS below [1]:
-	In order to interpret the meaning of pdcch-ConfigSIB1, UE needs to identify the associated SSB.
-	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.
-	For hand-over and SpCellConfig with dedicated RACH preamble where RACH-ConfigDedicated does not configure any SSB (i.e. CFRA associated with CSI-RS), SSB is not utilized to find RACH preamble resource and PDCCH monitoring for receiving RAR. 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.
RAN1 LS notes that the above observation does not mean that RAN1 decides to further develop solutions for the case where a BWP does not contain SSB (except for SCell without SSB). In light of their findings, reuse of pdcch-ConfigSIB1 seems not a proper solution. Alternatively, missing parameters can be added into SearchSpace. This approach is cleaner than merely adding pdcch-ConfigSIB1 into PDCCH-ConfigCommon. To iron out the parameter misalignment, the following is proposed:
Proposal 1:	To align the possible search space configuration via MIB and PDCCH-ConfigCommon, missing parameters and fields are added into SearchSpace IE.
2.3. Other common search space issues 
For CFRA where multiple CFRA resources (SSB or CSI-RS) are configured for the UE, RAN1 observed that the current SearchSpace fixes PDCCH monitoring periodicity and occasion by configuration [1]. The current PDCCH-ConfigCommon configures a single set of search space (for SIB1/OSI/Paging/RA) which is applied for all CFRA resources. Given that different beam would require different timing of PDCCH monitoring, it is desirable that individual search space set can be configured for each CFRA resource. On the other hand, CBRA could be used for handover/SCG change as a fallback mechanism if CFRA is not succeeded. For CBRA as fallback, another set of common search spaces is needed, which is applicable to any SSBs. To address these cases, the followings are proposed:
Proposal 2:	For CFRA where multiple resources are configured (SSB or CSI-RS), individual set of search spaces (for SIB1/OSI/Paging/RA) can be configured for each CFRA resource via PDCCH-ConfigCommon.
Proposal 3:	For CBRA as fallback from CFRA, a set of search spaces applicable to any SSBs can be configured via PDCCH-ConfigCommon.
2.4. CORESET of all candidate beams (WA at RAN #101bis)
RAN2 made the following working assumption at the last meeting:
=>	Configure the CORESET of all candidate beam in ServingCellConfig.
On the other hand, CORESET (up to 2) can be configured via PDCCH-ConfigCommon in ServingCellConfigCommon. ServingCellConfig includes UE specific PDCCH-Config which is not used for random access during handover/SCG change. As such, the UE should use CORESET(s) obtained via PDCCH-ConfigCommon for random access in case of handover/SCG change. the UE specific PDCCH-Config should be used after completing random access procedure. In terms of the number of CORESETs for all candidate beams in random access, the current number (up to 2) in PDCCH-ConfigCommon would be sufficient. Even assuming the beam sweeping operation, radio resources in frequency domain can be common across multiple beams (SSBs/CSI-RSs), There seems not promising reasoning to configure dedicated frequency resource for each beam. In contrast, due to the sweeping behaviour, search space (radio resource in time domain) highly depends on which beam UE is tracking. Thus, in lieu of CORESET, search space should be able to be configured for all candidate beams, which is covered by Proposal 2. The followings are proposed:
Proposal 4:	The working assumption, “Configure the CORESET of all candidate beam in ServingCellConfig” is replaced by Proposal 2.
Proposal 5:	The UE uses CORESET(s) obtained via PDCCH-ConfigCommon for random access in case of handover/SCG change.
Proposal 6:	The UE specific configuration (i.e. PDCCH-Config) is used after completing random access procedure.
3. Summary and proposal
In summary, the followings were proposed:
[bookmark: _GoBack]Proposal 1:	To align the possible search space configuration via MIB and PDCCH-ConfigCommon, missing parameters and fields are added into SearchSpace IE.
Proposal 2:	For CFRA where multiple resources are configured (SSB or CSI-RS), individual set of search spaces (for SIB1/OSI/Paging/RA) can be configured for each CFRA resource via PDCCH-ConfigCommon.
Proposal 3:	For CBRA as fallback from CFRA, a set of search spaces applicable to any SSBs can be configured via PDCCH-ConfigCommon.
Proposal 4:	The working assumption, “Configure the CORESET of all candidate beam in ServingCellConfig” is replaced by Proposal 2.
Proposal 5:	The UE uses CORESET(s) obtained via PDCCH-ConfigCommon for random access in case of handover/SCG change.
Proposal 6:	The UE specific configuration (i.e. PDCCH-Config) is used after completing random access procedure.
A pseudo CR to implement these proposals is available in [3].
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