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 Introduction
[bookmark: OLE_LINK16][bookmark: OLE_LINK2][bookmark: OLE_LINK15][bookmark: OLE_LINK1]In the last RAN1 meeting, namely RAN1 #99 during the Rel-16 NR-U WI phase, all formal RAN1 discussions on Rel-16 NR-U including wide-band operation had been finished. After the meeting, the initial versions of physical layer specifications including 38.211/212/213/214/215 and 37.213 were distributed, discussed and updated by email discussion, and finally endorsed in the plenary RAN #86 meeting in Dec. 2019. At present, the released formal specification 38.xxx series and 37.213 version 16.0.0 have included Rel-16 NR-U features.
In the version 16.0.0, we find some agreements are not captured and some descriptions do not accurately reflect the specific content of agreements, as well as some editorial errors. In this contribution, we provide our views on NR-U wide-band operation for Rel-16 specifications.
 Discussion
2.1 	TP1 in 38.214 for CSI-RS reception in wide-band
In Rel-16 NR-U discussion, the following agreement was reached in RAN1 #99 meeting for CSI-RS reception in wide-band. 
	
Agreement:
If a UE is configured with a CSI-RS spanning over multiple LBT bandwidths,
· The UE assumes that the CSI-RS is not transmitted if the UE is monitoring DCI format 2_0 carrying an LBT BW indication and detects the DCI format 2_0 indicating any of corresponding LBT bandwidths is not available for DL reception.



But we found the above agreement has not been captured in the existing Rel-16 specifications. Therefore, we propose the following TP in 38.214 to fix this problem. 

< Start of text proposal for 38.214 [1]>

[bookmark: _Toc29673291][bookmark: _Toc29673150][bookmark: _Toc29674284][bookmark: _Toc27299885][bookmark: _Toc20317987][bookmark: _Toc11352097]5.1.6	UE procedure for receiving reference signals
[bookmark: _Toc27299886][bookmark: _Toc11352098][bookmark: _Toc20317988][bookmark: _Toc29674285][bookmark: _Toc29673292][bookmark: _Toc29673151]5.1.6.1	CSI-RS reception procedure
The CSI-RS defined in Clause 7.4.1.5 of [4, TS 38.211], may be used for time/frequency tracking, CSI computation, L1-RSRP computation and mobility.
For a CSI-RS resource associated with a NZP-CSI-RS-ResourceSet with the higher layer parameter repetition set to 'on', the UE shall not expect to be configured with CSI-RS over the symbols during which the UE is also configured to monitor the CORESET, while for other NZP-CSI-RS-ResourceSet configurations, if the UE is configured with a CSI-RS resource and a search space set associated with a CORESET in the same OFDM symbol(s), the UE may assume that the CSI-RS and a PDCCH DM-RS transmitted in all the search space sets associated with CORESET are quasi co-located with 'QCL-TypeD', if 'QCL-TypeD' is applicable. This also applies to the case when CSI-RS and the CORESET are in different intra-band component carriers, if 'QCL-TypeD' is applicable. Furthermore, the UE shall not expect to be configured with the CSI-RS in PRBs that overlap those of the CORESET in the OFDM symbols occupied by the search space set(s).
The UE is not expected to receive CSI-RS and SIB1 message in the overlapping PRBs in the OFDM symbols where SIB1 is transmitted. 
If the UE is configured with DRX, the most recent CSI measurement occasion occurs in DRX active time for CSI to be reported.
If a UE is configured with a CSI-RS spanning over multiple RB-sets, as defined in Clause 7, the UE assumes that the CSI-RS is not transmitted if the UE is monitoring DCI format 2_0 carrying an RB-set indication and detects the DCI format 2_0 indicating any of corresponding RB-sets is not available for DL reception.

< End of text proposal>
2.2 	TP2 in 38.214 for CORESET and search space set configuration

In RAN1#99 meeting, RAN1 has agreed to introduce a new RRC parameter rb-Offset (with the value range of 0,1,…,5) in ControlResoureSet IE for NR-U, as copied below. If rb-Offset is not configured, rb-Offset is 0. The first common RB of the first group of 6 PRBs for a CORESET has common RB index {the first PRB index in the BWP + rb-Offset}. However, 38.214 V16.0.0 did not completely and accurately capture the content of the agreement. Thus we think some modifications are needed. 
	
Agreement:
For the frequency domain resource allocation that is provided with frequencyDomainResources in CORESET configuration,
· Introduce a new RRC parameter rb-Offset (with the value range of 0,1,…,5) in ControlResoureSet IE.
· If rb-Offset is not configured, rb-Offset is 0
· The bits of the 45-bit bitmap frequencyDomainResources have a one-to-one mapping with non-overlapping groups of 6 consecutive PRBs, in ascending order of the PRB index in the BWP with the starting PRB position as {the first PRB index in the BWP + rb-Offset} for a CORESET.



To solve a same issue i.e. PDCCH detection in WB, in addition to introduce rb-Offset in ControlResoureSet IE, RAN1 also agreed to introduce a new RRC parameter freqMonitorLocations-r16 in search space set configuration to provide a bitmap for frequency domain monitoring location indication. The corresponding agreements reached in RAN1#98 and RAN1#99 respectively are copied below. But we find the agreements are missed in the existing Rel-16 physical layer specifications, and thus propose the following TP for 38.214 to fix this problem.
	Agreement:
For a search space set configuration associated with multiple monitoring locations in the frequency domain (as per the previous agreement defining such a search space set associated with a CORESET confined within an LBT bandwidth):
· PRBs allocated by frequencyDomainResources in the CORESET configuration are confined within one of LBT bandwidths within the BWP corresponding to the CORESET.
· Within the search space set configuration associated with the CORESET, each of the one or more monitoring locations in the frequency domain corresponds to (and is confined within) an LBT bandwidth and has a frequency domain resource allocation pattern that is replicated from the pattern configured in the CORESET.
· CORESET parameters other than frequency domain resource allocation pattern are identical for each of the one or more monitoring locations in the frequency domain.
· Include this and the prior agreement on this issue in an LS to RAN2

Agreement:
For a search space set configuration with multiple monitoring locations in the frequency domain,
· Within the SearchSpace IE, the agreed RRC parameter freqMonitorLocations-r16 provides a bitmap (where the first bit in the bitmap corresponds to the first RB set in the BWP, and the second bit corresponds to the second RB set, and so on). For a RB set indicated in the bitmap, the first PRB of the frequency domain monitoring location confined within the RB set is aligned with {the first PRB of the RB set + rb-Offset provided by the associated CORESET configuration}.
· The frequency domain resource allocation pattern for each monitoring location is determined based on the first A bits in frequencyDomainResources provided by the associated CORESET configuration, where A = floor({the number of available PRBs in the first RB set (accounting for rb-Offset) for the BWP}/6).




Therefore, we propose to introduce a text proposal for 38.214 [1] covering above two issues as below:

< Start of text proposal for 38.214 [1]>

[bookmark: _Toc29899575][bookmark: _Toc29894858][bookmark: _Toc12021486][bookmark: _Toc29917312][bookmark: _Toc29899157][bookmark: _Toc26719423][bookmark: _Toc20311598][bookmark: _Ref491451763][bookmark: _Ref491466492]10.1	UE procedure for determining physical downlink control channel assignment 

< Unchanged parts are omitted >

For each CORESET, the UE is provided the following by ControlResourceSet:
-	a CORESET index [image: ], by controlResourceSetId, where 

-	 if CORESETPoolIndex is not provided, or if a value of CORESETPoolIndex is same for all CORESETs if CORESETPoolIndex is provided;
-	 if CORESETPoolIndex is not provided for a first CORESET, or is provided and has a value 0 for a first CORESET, and is provided and has a value 1 for a second CORESET;
-	a DM-RS scrambling sequence initialization value by pdcch-DMRS-ScramblingID;
-	a precoder granularity for a number of REGs in the frequency domain where the UE can assume use of a same DM-RS precoder by precoderGranularity;
-	a number of consecutive symbols provided by duration; 
[bookmark: _Hlk504372411]-	a set of resource blocks provided by frequencyDomainResources;
-	CCE-to-REG mapping parameters provided by cce-REG-MappingType;
-	an antenna port quasi co-location, from a set of antenna port quasi co-locations provided by TCI-State, indicating quasi co-location information of the DM-RS antenna port for PDCCH reception in a respective CORESET;
-	if the UE is provided by simultaneousTCI-CellList a number of lists of cells for simultaneous TCI state activation, the UE applies the antenna port quasi co-location provided by TCI-States with same activated tci-StateID value to CORESETs with index  in all configured DL BWPs of all configured cells in a list determined from a serving cell index provided by a MAC CE command
-	an indication for a presence or absence of a transmission configuration indication (TCI) field for a DCI format, other than DCI format 1_0, that schedules PDSCH receptions or indicates SPS PDSCH release and is transmitted by a PDCCH in CORESET [image: ], by tci-PresentInDCI or tci-PresentInDCI-ForDCIFormat1_2.
When precoderGranularity = allContiguousRBs, a UE does not expect 
-	to be configured a set of resource blocks of a CORESET that includes more than four sub-sets of resource blocks that are not contiguous in frequency
-	any RE of a CORESET to overlap with any RE determined from lte-CRS-ToMatchAround, or from LTE-CRS-PatternList-r16, or with any RE of a SS/PBCH block.
For each CORESET in a DL BWP of a serving cell, a respective frequencyDomainResources provides a bitmap. The bits of the bitmap have a one-to-one mapping with non-overlapping groups of 6 consecutive PRBs, in ascending order of the PRB index in the DL BWP bandwidth of [image: ] PRBs with starting common RB position [image: ] where the first common RB of the first group of 6 PRBs has common RB index [image: ]. If rb-Offset is provided, the first group of 6 consecutive RBs has common RB index .For operation with shared spectrum channel access, an RB level offset by rb-Offset is provided in ControlResourceSet. If rb-Offset is not configured,  rb-Offset is 0. The first group of 6 consecutive RBs has common RB index . 

< Unchanged parts are omitted >

For each DL BWP configured to a UE in a serving cell, the UE is provided by higher layers with [image: ] search space sets where, for each search space set from the [image: ] search space sets, the UE is provided the following by SearchSpace: 
-	a search space set index [image: ], [image: ], by searchSpaceId 
-	an association between the search space set [image: ] and a CORESET [image: ] by controlResourceSetId 
-	a PDCCH monitoring periodicity of [image: ] slots and a PDCCH monitoring offset of [image: ] slots, by monitoringSlotPeriodicityAndOffset
-	a PDCCH monitoring pattern within a slot, indicating first symbol(s) of the CORESET within a slot for PDCCH monitoring, by monitoringSymbolsWithinSlot 
-	a duration of [image: ] slots indicating a number of slots that the search space set [image: ] exists by duration 
-	a number of PDCCH candidates [image: ] per CCE aggregation level [image: ] by aggregationLevel1, aggregationLevel2, aggregationLevel4, aggregationLevel8, and aggregationLevel16, for CCE aggregation level 1, CCE aggregation level 2, CCE aggregation level 4, CCE aggregation level 8, and CCE aggregation level 16, respectively
-	an indication that search space set [image: ] is either a CSS set or a USS set by searchSpaceType 
-	if search space set [image: ] is a CSS set 
-	an indication by dci-Format0-0-AndFormat1-0 to monitor PDCCH candidates for DCI format 0_0 and DCI format 1_0 
-	an indication by dci-Format2-0 to monitor one or two PDCCH candidates for DCI format 2_0 and a corresponding CCE aggregation level
-	an indication by dci-Format2-1 to monitor PDCCH candidates for DCI format 2_1
-	an indication by dci-Format2-2 to monitor PDCCH candidates for DCI format 2_2
-	an indication by dci-Format2-3 to monitor PDCCH candidates for DCI format 2_3
-	an indication by dci-Format2-4 to monitor PDCCH candidates for DCI format 2_4
-	an indication by dci-Format2-6 to monitor PDCCH candidates for DCI format 2_6
-	if search space set [image: ] is a USS set, an indication by 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, or an indication by dci-Formats-Rel16 to monitor PDCCH candidates for DCI format 0_0 and DCI format 1_0, or for DCI format 0_2 and DCI format 1_2, or, if a UE indicates a corresponding capability, for DCI format 0_1, DCI format 1_1, DCI format 0_2, and DCI format 1_2, or for DCI format 3_0, or for DCI format 3_1, or for DCI format 3_0 and DCI format 3_1 
-	an indication by freqMonitorLocations-r16, to indicate a frequency domain resource allocation replicated from the pattern configured in the associated CORESET.
If the monitoringSymbolsWithinSlot indicates to a UE to monitor PDCCH in a subset of up to three consecutive symbols that are same in every slot where the UE monitors PDCCH for all search space sets, the UE does not expect to be configured with a PDCCH SCS other than 15 kHz if the subset includes at least one symbol after the third symbol. 
A UE does not expect to be provided a first symbol and a number of consecutive symbols for a CORESET that results to a PDCCH candidate mapping to symbols of different slots.
A UE does not expect any two PDCCH monitoring occasions on an active DL BWP, for a same search space set or for different search space sets, in a same CORESET to be separated by a non-zero number of symbols that is smaller than the CORESET duration. 
< Unchanged parts are omitted >

< End of text proposal>

 Conclusion
In this contribution, we provide two TPs for WB operation, wherein one TP for CSI-RS reception and the other for CORESET and search space set configuration.
[bookmark: IDX-CHP-8-0996][bookmark: IDX-CHP-8-0992][bookmark: IDX-CHP-8-0993][bookmark: IDX-CHP-8-0994][bookmark: IDX-CHP-8-0995] Reference
[1] 3GPP TS 38.214 V16.0.0, Physical layer procedures for data, 2019-12 
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