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1   Introduction
This contribution presents various issues with PDCCH-ConfigCommon and SearchSpace.
2   Discussion
In RAN 1 spec, it has been specified that UE will only monitor the search space for OSI, SIB1 and paging on SpCell, which is shown as follows:

[image: image1.png]For each DL BWP in a set of DL BWPs on the primary cell. a UE can be configured control resource sets for every type
of common search space and for UE-specific search space as described in Subclause 10.1. The UE does not expect to be
configured without a common search space on the ﬁ or on the PSCell. in the active DL BWP.




Hence, only SpCell should be configured with pagingSearchSpace, searchSpaceSIB1 and searchSpaceOtherSystemInformation
Proposal 1: only SpCell should be configured with pagingSearchSpace, searchSpaceSIB1 and searchSpaceOtherSystemInformation
Furthermore, according to the current RAN 1 Spec, UE can monitor PDCCH candidates either for DCI format 0_0, or for DCI format 0-1 and 1_1 if a search space set is a UE-specific search space set. This is shown as follows in Sectoin 10.1 of TS 38.213.
-
if search space set 
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 is a UE-specific search space set, an indication by higher layer parameter dci-Formats to monitor PDCCH candidates either for DCI format 0_0 and DCI format 1_0, or for DCI format 0_1 and DCI format 1_1. 
Hence, the dci-Format that UE should monitor for a certain ue-specific search space type should have a choice structure instead of the ENUMERATED type :



ue-Specific







SEQUENCE {




dci-Formats







ENUMERATED {formats0-0-And-1-0, formats0-1-And-1-1},



... 



}

Proposal 2: the dci-Format that UE should monitor for a certain ue-specific search space type should have a CHOICE structure.
Furthermore, for the monitoring of pre-emption in PDCCH with INT-RNTI under DCI format 2_1, a special set of periodicities of {1,2,4} slots are specified as the range of values, which is shown as follows in the RAN 1 agreement；
[image: image3.png]o Forasearch space configuration, monitoring periodicity of slot(s) is updated as follows

o ForallSCS, {1,2,4,5,8, 10, 16, 20} slots
*  For INT-RNTL a subset of {1,2.4} slots is applied
©  FFS: the case when concatenated semi-static DL/UL assignments is configured




However, the current ASN.1 failes to capture this. 

Proposal 3: the range of values for PDCCH monitoring for DCI format 2_1 should be {1,2,4} slots. 
3   Conclusion
In this paper, we discussed various issues in PDCCH-ConfigCommon and SearchSpace and made the following proposals:
Proposal 1: only SpCell should be configured with pagingSearchSpace, searchSpaceSIB1 and searchSpaceOtherSystemInformation

Proposal 2: the dci-Format that UE should monitor for a certain ue-specific search space type should have a CHOICE structure.
Proposal 3: the range of values for PDCCH monitoring for DCI format 2_1 should be {1,2,4} slots. 
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5   Correction to 38.331

PDCCH-ConfigCommon
The IE PDCCH-ConfigCommon is used to configure cell specific PDCCH parameters provided in SIB as well as during handover and PSCell/SCell addition.

PDCCH-ConfigCommon information element

-- ASN1START

-- TAG-PDCCH-CONFIGCOMMON-START

PDCCH-ConfigCommon ::=



SEQUENCE {


controlResourceSetZero



INTEGER (0..15)













OPTIONAL, 
-- Cond InitialBWP-Only


commonControlResourceSet


ControlResourceSet









OPTIONAL, 
-- Need R


searchSpaceZero





INTEGER (0..15)












OPTIONAL, 
-- Cond InitialBWP-Only


commonSearchSpace




SEQUENCE (SIZE(1..4)) OF SearchSpace







OPTIONAL,
-- Need R


searchSpaceSIB1





SearchSpaceId













OPTIONAL,
-- Need SpCell-Only

searchSpaceOtherSystemInformation
SearchSpaceId













OPTIONAL,
-- Need SpCell-Only

pagingSearchSpace




SearchSpaceId













OPTIONAL, 
-- Need SpCell-Only

ra-SearchSpace





SearchSpaceId













OPTIONAL, 
-- Need R


...

}

-- TAG-PDCCH-CONFIGCOMMON-STOP

-- ASN1STOP

	PDCCH-ConfigCommon field descriptions

	commonControlResourceSet
An additional common control resource setwhich may be configured and used for RAR (see ra-SearchSpace). If the network configures this field, it uses a ControlResourceSetId other than 0 for this ControlResourceSet.

	commonSearchSpace
An additional common search space.

	controlResourceSetZero
Parameters of the common CORESET#0. The values are interpreted like the corresponding bits in MIB pdcch-ConfigSIB1. Even though this field is only configured in the initial BWP (BWP#0) the UE acquires the CORESET#0 irrespective of the currently active BWP as described in FFS_Spec, section FFS_Section).

	pagingSearchSpace
ID of the Search space for paging. Corresponds to L1 parameter 'paging-SearchSpace' (see 38.213, section 10) If the field is absent, the monitoring occasions are derived as described in 38.213, section 10.1 and section 13.

	ra-SearchSpace
ID of the Search space for random access procedure. Corresponds to L1 parameter 'ra-SearchSpace' (see 38.214?, section FFS_Section) If the field is absent, the monitoring occasions are derived as described in 38.213, section 10.1 and section 13.

	searchSpaceOtherSystemInformation
ID of the Search space for other system information, i.e., SIB2 and beyond. Corresponds to L1 parameter 'osi-SearchSpace' (see 38.213, section 10) If the field is absent, the monitoring occasions are derived as described in 38.213, section 10.1 and section 13.

	searchSpaceSIB1
ID of the search space for SIB1 message.

Corresponds to L1 parameter 'rmsi-SearchSpace' (see 38.213, section 10)

	searchSpaceZero
Parameters of the common SearchSpace#0. The values are interpreted like the corresponding bits in MIB pdcch-ConfigSIB1. Even though this field is only configured in the initial BWP (BWP#0) the UE acquires the SearchSpace#0 irrespective of the currently active BWP as described in FFS_Spec, section FFS_Section).


	Conditional Presence
	Explanation

	InitialBWP-Only
	The field is mandatory present in the PDCCH-ConfigCommon of the initial BWP (BWP#0). It is absent in other BWPs. 

	SpOnly
	On SpCell, this field is mandatory present; otherwise, the field is absent


–
SearchSpace
The IE SearchSpace defines how/where to search for PDCCH candidates. Each search space is associated with one ControlResourceSet.

SearchSpace information element

-- ASN1START

-- TAG-SEARCHSPACE-START

SearchSpace ::= 





SEQUENCE {


searchSpaceId






SearchSpaceId,


controlResourceSetId




ControlResourceSetId













OPTIONAL, 
-- Cond SetupOnly


monitoringSlotPeriodicityAndOffset

CHOICE {



sl1









NULL, 



sl2









INTEGER (0..1), 



sl4









INTEGER (0..3), 



sl5 








INTEGER (0..4),



sl8









INTEGER (0..7), 



sl10 








INTEGER (0..9),



sl16 








INTEGER (0..15),



sl20 








INTEGER (0..19),



sl40 








INTEGER (0..39),



sl80 








INTEGER (0..79),



sl160 








INTEGER (0..159),



sl320 








INTEGER (0..319),



sl640 








INTEGER (0..639),



sl1280 








INTEGER (0..1279),



sl2560 








INTEGER (0..2559)


}




























OPTIONAL,
-- Cond Setup


duration







INTEGER (2..2559)














OPTIONAL,
-- Need R


monitoringSymbolsWithinSlot



BIT STRING (SIZE (14))













OPTIONAL, 
-- Cond Setup


nrofCandidates






SEQUENCE {



aggregationLevel1





ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8},



aggregationLevel2





ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8},



aggregationLevel4





ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8},



aggregationLevel8





ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8},



aggregationLevel16





ENUMERATED {n0, n1, n2, n3, n4, n5, n6, n8}


}




























OPTIONAL,
-- Cond Setup


searchSpaceType






CHOICE {



common








SEQUENCE {




dci-Format0-0-AndFormat1-0



SEQUENCE {





...




}


























OPTIONAL,
-- Need R




dci-Format2-0






SEQUENCE {





nrofCandidates-SFI





SEQUENCE {






aggregationLevel1





ENUMERATED {n1, n2}










OPTIONAL,
-- Need R






aggregationLevel2





ENUMERATED {n1, n2}










OPTIONAL,
-- Need R






aggregationLevel4





ENUMERATED {n1, n2}










OPTIONAL,
-- Need R






aggregationLevel8





ENUMERATED {n1, n2}










OPTIONAL,
-- Need R






aggregationLevel16





ENUMERATED {n1, n2}










OPTIONAL
-- Need R





},





...




}


























OPTIONAL,
-- Need R




dci-Format2-1






SEQUENCE {





monitoringPeriodicity




ENUMERATED {sl1, sl2, sl4, spare1}




OPTIONAL, 
-- Cond Setup



}


























OPTIONAL,
-- Need R




dci-Format2-2






SEQUENCE {





...




}


























OPTIONAL,
-- Need R




dci-Format2-3






SEQUENCE {





monitoringPeriodicity




ENUMERATED {n1, n2, n4, n5, n8, n10, n16, n20 }




OPTIONAL, 
-- Cond Setup





nrofPDCCH-Candidates




ENUMERATED {n1, n2},





...




}


























OPTIONAL
-- Need R



},



ue-Specific







SEQUENCE {




dci-Formats







CHOICE {formats0-0-And-1-0, formats0-1-And-1-1},




... 



}


}




























OPTIONAL
-- Cond Setup

}

-- TAG-SEARCHSPACE-STOP

-- ASN1STOP

	SearchSpace field descriptions

	common
Configures this search space as common search space (CSS) and DCI formats to monitor.

	controlResourceSetId
The CORESET applicable for this SearchSpace. Value 0 identifies the common CORESET configured in MIB and in ServingCellConfigCommon Values 1..maxNrofControlResourceSets-1 identify CORESETs configured by dedicated signalling

	dci-Format0-0-AndFormat1-0
If configured, the UE monitors the DCI formats 0_0 and 1_0 with CRC scrambled by C-RNTI, CS-RNTI (if configured), SP-CSI-RNTI (if configured), RA-RNTI, TC-RNTI, P-RNTI, SI-RNTI

	dci-Format2-0
If configured, UE monitors the DCI format format 2_0 with CRC scrambled by SFI-RNTI

	dci-Format2-1
If configured, UE monitors the DCI format format 2_1 with CRC scrambled by INT-RNTI

	dci-Format2-2
If configured, UE monitors the DCI format 2_2 with CRC scrambled by TPC-PUSCH-RNTI or TPC-PUCCH-RNTI

	dci-Format2-3
If configured, UE monitors the DCI format 2_3 with CRC scrambled by TPC-SRS-RNTI

	dci-Formats
Indicates whether the UE monitors in this USS for DCI formats 0-0 and 1-0 or for formats 0-1 and 1-1.

	duration
Number of consecutive slots that a SearchSpace lasts in every occasion, i.e., upon every period as given in the periodicityAndOffset. If the field is absent, the UE applies the value 1 slot. The maximum valid duration is periodicity-1 (periodicity as given in the monitoringSlotPeriodicityAndOffset).

	monitoringPeriodicity
Monitoring periodicity of SRS PDCCH in number of slots for DCI format 2-3. Corresponds to L1 parameter 'SRS-monitoring-periodicity' (see 38.212, 38.213, section 7.3.1, 11.3)

	monitoringSlotPeriodicityAndOffset
Slots for PDCCH Monitoring configured as periodicity and offset. Corresponds to L1 parameters 'Montoring-periodicity-PDCCH-slot' and 'Montoring-offset-PDCCH-slot' (see 38.213, section 10)

	monitoringSymbolsWithinSlot
Symbols for PDCCH monitoring in the slots configured for PDCCH monitoring (see monitoringSlotPeriodicityAndOffset). The most significant (left) bit represents the first OFDM in a slot. The least significant (right) bit represents the last symbol. Corresponds to L1 parameter 'Montoring-symbols-PDCCH-within-slot' (see 38.213, section 10)

	nrofCandidates-SFI
The number of PDCCH candidates specifically for format 2-0 for the configured aggregation level. If an aggregation level is absent, the UE does not search for any candidates with that aggregation level. Corresponds to L1 parameters 'SFI-Num-PDCCH-cand' and 'SFI-Aggregation-Level' (see 38.213, section 11.1.1).

	nrofCandidates
Number of PDCCH candidates per aggregation level. Corresponds to L1 parameter 'Aggregation-level-1' to 'Aggregation-level-8'. The number of candidates and aggregation levels configured here applies to all formats unless a particular value is specified or a format-specific value is provided (see inside searchSpaceType). (see 38.213, section 10)

	nrofPDCCH-Candidates
The number of PDCCH candidates for DCI format 2-3 for the configured aggregation level. Corresponds to L1 parameter 'SRS-Num-PDCCH-cand' (see 38.212, 38.213, section 7.3.1, 11.3)

	searchSpaceId
Identity of the search space. SearchSpaceId = 0 identifies the SearchSpace configured via PBCH (MIB) or ServingCellConfigCommon. The searchSpaceId is unique among the BWPs of a Serving Cell.

	searchSpaceType
Indicates whether this is a common search space (present) or a UE specific search space as well as DCI formats to monitor for.

	ue-Specific
Configures this search space as UE specific search space (USS). The UE monitors the DCI format with CRC scrambled by C-RNTI, CS-RNTI (if configured), TC-RNTI (if a certain condition is met), and SP-CSI-RNTI (if configured)


	Conditional Presence
	Explanation

	Setup
	This field is mandatory present upon creation of a new SearchSpace. It is optionally present, Need M, otherwise.

	SetupOnly
	This field is mandatory present upon creation of a new SearchSpace. It is absent otherwise.
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