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1 Introduction

The NR PDCCH framework is basically complete and described in TS 38.211 [1]. A few details remaining including alignment of PDCCH structure before and after a UE is provided a dedicated PDCCH configuration. In order to achieve the common understanding between initial access and NR PDCCH, a joint discussion took place at the last RAN1 meeting concluding in the following agreement [2],
Agreements:

· NW and UE maintain the same understanding on SSB/CORESET#0/SS#0 in connected_mode at least for non-broadcast PDCCH

· Solutions FFS

· For the broadcast PDCCH, it is up to UE which common search space to monitor based on which SSB in both connected, in-active, and idle modes

· Unicast PDSCH can be scheduled by a DCI associated with the CORESET #0

In this contribution, we discuss how to ensure alignment between network and UE on usage of SSB/CORESET #0/SS#0.  Additionally, some inconsistencies between RAN1 and RAN2 on the CORESET configuration are also discussed.
2 Discussion
2.1 UE procedure when beam switching happens
As agreed during the RAN1 ad-hoc meeting in Vancouver, the CORESET#0 and search space#0 can only be configured by PBCH, which means RRC signaling cannot change the configuration of CORESET#0. One open issue is how the gNB and UE achieve the same understanding once a USS is configured to the CORESET#0 in case of beam switching happens.

For a connected mode UE, gNB may configure the UE for beam management. Once configured, the UE tracks a DL beam associated with a DL RS such as CSI-RS or SSB. During beam management a UE may select a different preferred beam based on DL measurements and it will report this preferred beam to the gNB. 
After receiving the reported beam information, the gNB can determine the associated preferred SSB at the UE side.  The gNB may indicate a switch in TCI state through a TCI state MAC CE[3].
Observation: The gNB and UE in connected mode can maintain alignment on SSB/CORESET0 through a beam management procedure.
2.2 On CORESET configuration 
In TS38.331, the following PDCCH-ConfigCommon IE is captured. As described below, only CORESETs with ControlResourceSetId = 0 or 1 are allowed. The intention to configure CORESET through PDCCH-ConfigCommon is to address the agreement that additional CORESETs for RMSI/OSI/Paging/RAR could be configured for each active BWP.
In the current TS38.213, the following description has been captured:

“If a UE is configured with one or more downlink bandwidth parts (BWPs), as described in Subclause 12, the UE can be configured with PDCCH-ConfigCommon and PDCCH-Config for each configured DL BWP on the primary cell, other than the initial active DL BWP, as described in Subclause 12.”  
Considering there are up to 4 BWPs within a carrier, at most 4 additional CORESETs related to RMSI/OSI/Paging/RAR could be configured by PDCCH-ConfigCommon. From this perspective, the list of common control resource sets should not be restricted to 0 or 1.


The ControlResourceSet IE is captured in the current TS38.331 as below. However, some discrepancies between the following IE and RAN1 agreements are found. As agreed in RAN1 and already captured in TS 38.211, shiftIndex is not always mandatory, i.e. when the CORESET is configured by RMSI or PBCH the shiftIndex should be equal to cell ID and no explicit configuration is necessary. Hence the shiftIndex should be marked as optional. Furthermore, the complete information carried by RMSI or PBCH should be indicated to the UE by dedicated RRC signaling during handover procedure, which implies that shiftIndex could be absent even if the CORESET is configured by dedicated RRC signaling. It should be clarified that physical cell ID should be applied once shiftIndex is absent. Secondly, the parameter NID used for DMRS sequence initialization is either configured by higher layer parameter pdcch-DMRS-ScramblingID or physical cell ID if the higher layer parameter pdcch-DMRS-ScramblingID is not configured. It is clear that when the parameter pdcch-DMRS-ScramblingID is absent in the IE the value ‘physical cell ID’ should be adopted instead of ‘0’. 

Observation: Several inconsistences between RAN1 agreements and RRC specification have been identified. The proposed modifications would be provided to RAN2 [5]. 
3 Conclusion
This contribution discussed several remaining details of the NR structure. We have the following observations listed below:
Observation: The gNB and UE in connected mode can maintain alignment on SSB/CORESET0 through a beam management procedure.
Observation: Several inconsistences between RAN1 agreements and RRC specification have been identified. The proposed modifications would be provided to RAN2 [5]. 
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PDCCH-ConfigCommon information element


-- ASN1START


-- TAG-PDCCH-CONFIGCOMMON-START





PDCCH-ConfigCommon ::=				SEQUENCE {


	commonControlResourcesSets			SEQUENCE (SIZE(1..2)) OF ControlResourceSet							OPTIONAL, 	-- Need R


	commonSearchSpaces					SEQUENCE (SIZE(1..4)) OF SearchSpace								OPTIONAL,	-- Need R


	searchSpaceSIB1						SearchSpaceId														OPTIONAL,	-- Need R


	searchSpaceOtherSystemInformation	SearchSpaceId														OPTIONAL,	-- Need R


	pagingSearchSpace					SearchSpaceId														OPTIONAL, 	-- Need R


	ra-SearchSpace						SearchSpaceId														OPTIONAL, 	-- Need R


	...


}





-- TAG-PDCCH-CONFIGCOMMON-STOP


-- ASN1STOP





PDCCH-ConfigCommon field descriptions�
�
commonControlResourcesSets


A list of common control resource sets. Only CORESETs with ControlResourceSetId = 0 or 1 are allowed. The CORESET#0 corresponds to the CORESET configured in MIB (see pdcch-ConfigSIB1) and is used to provide that information to the UE by dedicated signalling during handover and (P)SCell addition. The CORESET#1 may be configured and used for RAR (see ra-SearchSpace).�
�
commonSearchSpaces


A list of additional common search spaces.�
�
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)�
�







































ControlResourceSet information element


-- ASN1START


-- TAG-CONTROLRESOURCESET-START





ControlResourceSet ::= 					SEQUENCE {


	controlResourceSetId					ControlResourceSetId,





	frequencyDomainResources				BITSTRING (SIZE (45)),


	duration								INTEGER (1..maxCoReSetDuration),


	cce-REG-MappingType						CHOICE { 


		interleaved								SEQUENCE {


			reg-BundleSize							ENUMERATED {n2, n3, n6},


			interleaverSize							ENUMERATED {n2, n3, n6}, 


			shiftIndex								INTEGER(0..maxNrofPhysicalResourceBlocks-1)


		}, 


		nonInterleaved 							NULL


	},


	precoderGranularity						ENUMERATED {sameAsREG-bundle, allContiguousRBs},


	tci-StatesPDCCH-ToAddList				SEQUENCE(SIZE (1..maxNrofTCI-StatesPDCCH)) OF TCI-StateId				OPTIONAL,	-- Need N


	tci-StatesPDCCH-ToReleaseList			SEQUENCE(SIZE (1..maxNrofTCI-StatesPDCCH)) OF TCI-StateId				OPTIONAL,	-- Need N


	tci-PresentInDCI						ENUMERATED {enabled}													OPTIONAL, 	-- Need S


	pdcch-DMRS-ScramblingID					BITSTRING (SIZE (16))													OPTIONAL,	-- Need S


	...


}





-- TAG-CONTROLRESOURCESET-STOP


-- ASN1STOP





ControlResourceSet field descriptions�
�
cce-REG-MappingType


Mapping of Control Channel Elements (CCE) to Resource Element Groups (REG). Corresponds to L1 parameter 'CORESET-CCE-REG-mapping-type' (see 38.211Section sections 7.3.2.2 and 7.4.1.3.2)�
�
controlResourceSetId


Corresponds to L1 parameter 'CORESET-ID'. Value 0 identifies the common CORESET configured in MIB and in ServingCellConfigCommon. Values 1..maxNrofControlResourceSets-1 identify CORESETs configured by dedicated signalling. The controlResourceSetId is unique among the BWPs of a ServingCell.�
�
duration


Contiguous time duration of the CORESET in number of symbols. Corresponds to L1 parameter 'CORESET-time-duration' (see 38.211, section 7.3.2.2FFS_Section)�
�
frequencyDomainResources


Frequency domain resources for the CORESET. Each bit corresponds a group of 6 RBs, with grouping starting from PRB 0, which is fully contained in the bandwidth part within which the CORESET is configured. The most significant bit corresponds to the group of lowest frequency which is fully contained in the bandwidth part within which the CORESET is configured, each next subsequent lower significance bit corresponds to the next lowest frequency group fully contained within the bandwidth part within which the CORESET is configured, if any. Bits corresponding to a group not fully contained within the bandwidth part within which the CORESET is configured are set to zero. Corresponds to L1 parameter 'CORESET-freq-dom'(see 38.211, section 7.3.2.2)�
�
interleaverSize


Corresponds to L1 parameter 'CORESET-interleaver-size' (see 38.211, 38.213, section FFS_Section)�
�
pdcch-DMRS-ScramblingID


PDCCH DMRS scrambling initalization. Corresponds to L1 parameter 'PDCCH-DMRS-Scrambling-ID' (see 38.214, section 5.1). When the field is absent the UE applies the value '0'.�
�
precoderGranularity


Precoder granularity in frequency domain. Corresponds to L1 parameter 'CORESET-precoder-granuality' (see 38.211, sections 7.3.2.2 and 7.4.1.3.2)�
�
reg-BundleSize


Resource Element Groups (REGs) can be bundled to create REG bundles. This parameter defines the size of such bundles. Corresponds to L1 parameter 'CORESET-REG-bundle-size' (see 38.211, section FFS_Section)�
�
shiftIndex


Corresponds to L1 parameter 'CORESET-shift-index' (see 38.211, section 7.3.2.2)�
�
tci-PresentInDCI


If at least spatial QCL is configured/indicated, this field indicates if TCI field is present or not present in DL-related DCI. When the field is absent the UE considers the TCI to be absent/disabled. Corresponds to L1 parameter 'TCI-PresentInDCI' (see 38,213, section 5.1.5)�
�
tci-StatesPDCCH-ToAddList, tci-StatesPDCCH-ToReleaseList


A subset of the TCI states defined in TCI-States used for providing QCL relationships between the DL RS(s) in one RS Set (TCI-State) and the PDCCH DMRS ports. Corresponds to L1 parameter 'TCI-StatesPDCCH' (see 38.214, section FFS_Section).The network configures at most maxNrofTCI-StatesPDCCH entries.�
�









