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1. Background
RAN1 has received an LS from RAN2 regarding SIB reception based on non-zero search space.
	Currently, the dedicated BWP can be configured for the RRC_CONNECTED UE with optional common search space configuration. If the common search space is not set to zero for OSI/paging, RAN2 spec (38.331 section 5.2.2.3.2 for OSI and TS38.304 section 7 for paging) indicates the mapping between OSI/paging PDCCH monitoring occasions and SSBs for all RRC state UE. However, it is not clear for RMSI reception if search space for RMSI is not set to zero for RRC_CONNECTED UE.
RAN2 has discussed the issue about SIB1 reception for RRC_CONNECTED UEs. When the UE is configured with a dedicated BWP not covering the cell-defining SSB (i.e. the SSB with an RMSI associated) and CORESET#0, the common search space for SIB1 reception (i.e. searchSpaceSIB1) configured in this BWP has to be a non-zero search space. In this case, there is no mapping correlation defined in RAN2 specifications between PDCCH occasions of the non-zero search space and SSBs. 
Q1: RAN2 would like to ask RAN1 in the above case when the dedicated BWP does not cover the cell-defining SSB, whether a mapping between PDCCH occasions and SSBs needs to be defined for the non-zero search space configured for reception of SIBs? Or SIB reception can be based on other means (e.g. RRC configured TCI state)?



Note that the discussion here is limited to a UE supporting FG6-1a “BWP operation without restriction on BW of BWP(s)” having the following component:
· BW of UE-specific RRC configured BWP may not include BW of the CORESET#0 (if CORESET#0 is present) and SSB for PCell/PSCell (if configured) and BW of the UE-specific RRC configured BWP may not include SSB for SCell
In this contribution, we provide our views on the question from RAN2.

2. Current specifications for PDCCH monitoring for SIB1/OSI/Paging reception
In this section, we review the current specifications for PDCCH monitoring for SIB1/OSI/Paging receptions.

PDCCH monitoring for SIB1 reception
TS38.213 Section 10.1 has the following description for Type-0 CSS set configured by searchSpaceSIB1. In case if the active DL BWP contains the CORESET #0, a non-zero search space set cannot be Type-0 CSS set.
	[38.213 10.1]
For a DL BWP, if a UE is not provided searchSpaceSIB1 for Type0-PDCCH CSS set by PDCCH-ConfigCommon, the UE does not monitor PDCCH candidates for a Type0-PDCCH CSS set on the DL BWP. The Type0-PDCCH CSS set is defined by the CCE aggregation levels and the number of PDCCH candidates per CCE aggregation level given in Table 10.1-1. If the active DL BWP and the initial DL BWP have same SCS and same CP length and the active DL BWP includes all RBs of the CORESET with index 0, or the active DL BWP is the initial DL BWP, the CORESET configured for Type0-PDCCH CSS set has CORESET index 0 and the Type0-PDCCH CSS set has search space set index 0. 



TS38.331 Section 5.2.2.3.1 has the following description for SIB1 acquisition. According to the spec, PDCCH monitoring for SIB1 acquisition is purely based on 38.213. If the search space set #0 is Type-0 CSS set, PDCCH monitoring occasions are based on the SSB/CORESET multiplexing pattern and the selected SSB as specified in TS38.213 Section 13. If a non-zero search space set is Type-0 CSS set, PDCCH monitoring occasions are based on monitoringSlotPeriodicityAndOffset, monitoringSymbolsWithinSlot, and duration in the SearchSpace configured for the non-zero search space set as specified in TS38.213 Section 10.1.
	[38.331 5.2.2.3.1]
The UE shall:
[…]
1>	if the UE is in RRC_CONNECTED with an active BWP with common search space configured by searchSpaceSIB1 and pagingSearchSpace and has received an indication about change of system information; or
1>	if the UE is in RRC_IDLE or in RRC_INACTIVE; or
1>	if the UE is in RRC_CONNECTED while T311 is running:
2>	if ssb-SubcarrierOffset indicates SIB1 is transmitted in the cell (TS 38.213 [13]) and if SIB1 acquisition is required for the UE:
3>	acquire the SIB1, which is scheduled as specified in TS 38.213 [13];



PDCCH monitoring for OSI/Paging reception
TS38.331 Section 5.2.2.3.2 has the following description for OSI acquisition. According to this, if the search space set #0 is Type-0A CSS set, the PDCCH monitoring occasions are purely based on 38.213 (i.e., PDCCH monitoring occasions are based on the SSB/CORESET multiplexing pattern and the associated SSB as specified in Section 13). If a non-zero search space set is Type-0A CSS set, PDCCH monitoring occasions are based on monitoringSlotPeriodicityAndOffset, monitoringSymbolsWithinSlot, and duration of the SearchSpace for the search space set as specified in Section 10.1, and then further limited based on the association between the sequentially numbered PDCCH monitoring occasions and sequentially numbered actual transmitted SSBs within the SI-window, where which SSB to select is up to UE implementation. Same description is found for Type-2 CSS set in TS38.304 Section 7.1.
	[38.331 5.2.2.3.2]
For SI message acquisition PDCCH monitoring occasion(s) are determined according to searchSpaceOtherSystemInformation. If searchSpaceOtherSystemInformation is set to zero, PDCCH monitoring occasions for SI message reception in SI-window are same as PDCCH monitoring occasions for SIB1 where the mapping between PDCCH monitoring occasions and SSBs is specified in TS 38.213[13]. If searchSpaceOtherSystemInformation is not set to zero, PDCCH monitoring occasions for SI message are determined based on search space indicated by searchSpaceOtherSystemInformation. PDCCH monitoring occasions for SI message which are not overlapping with UL symbols (determined according to tdd-UL-DL-ConfigurationCommon) are sequentially numbered from one in the SI window. The [x×N+K]th PDCCH monitoring occasion (s) for SI message in SI-window corresponds to the Kth transmitted SSB, where x = 0, 1, ...X-1, K = 1, 2, …N, N is the number of actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1 and X is equal to CEIL(number of PDCCH monitoring occasions in SI-window/N). The actual transmitted SSBs are sequentially numbered from one in ascending order of their SSB indexes. The UE assumes that, in the SI window, PDCCH for an SI message is transmitted in at least one PDCCH monitoring occasion corresponding to each transmitted SSB and thus the selection of SSB for the reception SI messages is up to UE implementation.



There are two differences between PDCCH monitoring for SIB1 reception and those for OSI/Paging reception:
· Unlike Type-0 CSS set, Type-0A/2 CSS sets are not limited to search space set #0 when the active DL BWP contains the CORESET #0
· When a non-zero search space set is used for Type-0A/2 CSS set, PDCCH monitoring occasions are determined not only based on the parameters under SearchSpace but also based on a selected SSB, where the SSB selection is up to UE implementation.

3. Possible answer to RAN2 LS
According to Section 2, PDCCH monitoring occasions for SIBs are clear – non-zero search space set for SIB1 is monitored on all the PDCCH monitoring occasions based on the parameters in the SearchSpace, while that for OSI/paging is monitored on a subset of the PDCCH monitoring occasions of the SearchSpace, where the subset selection is based on a SSB.

Proposal 1: Consider the following as the RAN1’s answer to the RAN2 LS question.
· RAN1’s understanding is that the associations between PDCCH monitoring occasions and SSBs for searchSpaceOtherSystemInformation and pagingSearchSpace with non-zero search space index are defined in the RAN2 specs while is not defined for searchSpaceSIB1 with non-zero search space index. Although they are not consistent, RAN1 considers the specs are clear.
· RAN1 does not see any differences in the specs depending on whether or not cell-defining SSB is covered by the active DL BWP.

4. Conclusion
In this contribution, we discussed non-zero search space set monitoring for SIBs and paging. Following is proposed.

Proposal 1: Consider the following as the RAN1’s answer to the RAN2 LS question.
· RAN1’s understanding is that the associations between PDCCH monitoring occasions and SSBs for searchSpaceOtherSystemInformation and pagingSearchSpace with non-zero search space index are defined in the RAN2 specs while is not defined for searchSpaceSIB1 with non-zero search space index. Although they are not consistent, RAN1 considers the specs are clear.
· RAN1 does not see any differences in the specs depending on whether or not cell-defining SSB is covered by the active DL BWP.
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