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1 Introduction
This contribution discusses remaining issues related to the wideband operation for NR-U:
· Remaining issue on BWP configuration partially overlapping with RB set
· Clarification on CORESET configuration
2 BWP configuration overlapping with RB set
In RAN1#100bis-e meeting, following was agreed for an UL carrier without intra-cell guard band.

Agreement:
For an UL carrier without intra-cell guard bands when the parameter useInterlacePUCCH-PUCCH is configured in any of BWP-UplinkCommon and BWP-UplinkDedicated:
· 
The UL carrier can be configured with non-overlapping RB set(s)
· For each RB set except for RB set 0, the starting CRB index is given by startCRB-r16
· 
For RB set 0, the starting CRB index is given by 
· The UE expects nrofCRBs-r16 set to 0 for all GBs between two adjacent RB sets within the UL carrier.
· The UE expects N RBs contained in each interlace of each RB set, wherein 10 <= N <= 11.
· For 30 kHz SCS, the number of RBs within any RB set is between 50 and 55, and for 15 kHz SCS, the number of RBs within any RB set is between 100 and 110
· Note: This configuration may be used for the case where transmission only occurs in a BWP if LBT is successful in all RB sets within the BWP (from RAN1#99 agreement)
· Note: It’s up to gNB’s configuration to fulfill RAN4 requirement with e.g., on maximum transmission bandwidth configuration, spectral emission mask, and so on.
· Note: In order to reuse existing PUCCH/PUSCH resource allocation mechanisms, this proposal applies to all supported carrier bandwidths except 10 MHz
· FFS: Whether BWP can be configured to be partially overlapping with a RB set

For an UL carrier without intra-cell guard bands, the number of PRBs in a RB set can be different (e.g., 54, 54, 54, 55 PRBs per RB set for 80MHz UL carrier without intra-cell guard band), which is determined to be common for all UEs. Since BWP is UE specifically configured, therefore, it is possible that a UE cannot be configured with a BWP which includes all RBs in a set of RB sets as for a carrier with intra-carrier guard bands. In RAN1#100bis-e meeting, whether and how BWP can be configured to be partially overlapping with a RB set was discussed. During the discussion, few alternatives were proposed as below.
· Alt 1: The UE does not expect that the BWP is configured to include parts of a RB set
· Alt 2: If the BWP is configured to include multiple RB sets, the UE expects at least 10 RBs contained in each interlace of each corresponding RB set
Alt 1 would restrict NR-U operation without intra-cell guard band, it is preferable for NR-U to allow BWP configuration that includes a part of RBs in a RB set. Considering the above agreement that the UE expects N RBs contained in each interlace of each RB set, wherein 10 <= N <= 11, Alt 2 seems reasonable solution to resolve the issue with limited additional specification impact.
Proposal 1: For a UL carrier without intra-cell guard bands, UE expects at least 10 PRBs contained in each interlace of each corresponding RB set
3 Clarification on CORESET configuration
In RAN1 #100e meeting, there is a discussion on whether a CORESET should be either associated with search space set with or without freqMonitorLocations-r16, but not both. If a CORESET is associated with search space sets with and without freqMonitorLocations-r16, then the CORESET interpretation are different in these two types of search space sets from implementation point of view. Consequently, UE can only conservatively report the maximum number of different CORESET configurations per BWP a UE can support, which is not efficient in terms of system operation.
To address this issue, it is desirable to have a restriction on the association between CORESET and search space set such that a CORESET should be either associated with search space set with or without freqMonitorLocations-r16, but not both.
Proposal 2: A UE does not expect a CORESET to be associated with a search space set configured with freqMonitorLocations-r16 and another search space set not configured with freqMonitorLocations-r16
Text Proposal for 38.213
	10.1 UE procedure for determining physical downlink control channel assignment
----omitted----
For each CORESET in a DL BWP of a serving cell, a respective frequencyDomainResources provides a bitmap. 
-	if a CORESET is not associated with any search space set configured with freqMonitorLocation-r16, 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   PRBs with starting common RB position , where the first common RB of the first group of 6 PRBs has common RB index  if rb-Offset-r16 is not provided, or the first common RB of the first group of 6 PRBs has common RB index  where  is provided by rb-Offset-r16. 
-	if a CORESET is associated with at least one search space set configured with freqMonitorLocation-r16, the first   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 each RB set  in the DL BWP bandwidth of   PRBs with starting common RB position  where the first common RB of the first group of 6 PRBs has common RB index  and k is indicated by freqMonitoringLocations-r16 if provided for a search space set; otherwise, . ,  is a number of available PRBs in the RB set 0 for the DL BWP, and  is provided by rb-offset or  if rb-offset is not provided. A UE does not expect a CORESET to be associated with a search space set configured with freqMonitorLocations-r16 and another search space set not configured with freqMonitorLocations-r16.
----omitted----



According to current specification, a search space set can be configured with freqMonitorLocations-r16 to indicate frequency domain monitoring occasion for the associated CORESET. The frequency domain resource allocation for each frequency monitoring occasion is determined based on the first , where  is a number of available PRBs in the RB set 0 for the DL BWP configured to the UE.
Due to the configurability on the size of RB set, it is possible that the number of available RBs in RB set 0 is different from the one in other RB sets. Consequently, the CORESET frequency resource allocation for a RB set other than the RB set 0 might not be confined within the RB set. For example, if RB set i has much less RBs than RB set 0 due to configuration, then the resource corresponding to the first  bits of the frequency resource bitmap will exceed RB set i and how a UE interprets the part of CORESET resource allocation which are not confined within RB set i is not clear. In our view, this issue can be resolved by ignoring the PDCCH candidates which are not confined within an RB set. Alternatively, this issue can be avoided by gNB configuration ensuring the first  bits of the frequency resource bitmap can be applied to all the configured RB sets.
Proposal 3: When a configured RB set contains different size of RBs than RB set 0, select one of the alternatives to resolve potential CORESET resource bitmap misalignment in the configured RB set:
· Alternative 1: UE ignores the PDCCH candidates which are not fully overlapped with the RB set.
· Alternative 2: UE does not expect a CORESET configuration which has CORESET resource not confined within any of the configured RB set in freqMonitorLocations-r16

Corresponding TPs to Alternative 1 and 2 are shown below
Text Proposal for alternative 1 for 38.213
	10. UE procedure for receiving control information
----omitted----
If a UE monitors the PDCCH candidate for a Type0-PDCCH CSS set on the serving cell according to the procedure described in Clause 13, the UE may assume that no SS/PBCH block is transmitted in REs used for monitoring the PDCCH candidate on the serving cell. 
If at least one RE of a PDCCH candidate for a UE on the serving cell overlaps with at least one RE of lte-CRS-ToMatchAround, or of LTE-CRS-PatternList-r16, the UE is not required to monitor the PDCCH candidate.
If a UE is provided availableRB-SetPerCell-r16, the UE is not required to monitor PDCCH candidates that overlap with any RB from RB sets that are indicated as unavailable for receptions by DCI format 2_0 as described in Clause 11.1.1.
If a UE is provided freqMonitorLocation-r16, the UE is not required to monitor PDCCH candidates which are not confined within an RB set defined in Clause 7 TS 38.214.
----omitted----



Text proposal for alternative 2 for TS 38.213
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*** Unchanged text is omitted ***
For each CORESET in a DL BWP of a serving cell, a respective frequencyDomainResources provides a bitmap. 
-	if a CORESET is not associated with any search space set configured with freqMonitorLocation-r16, 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   PRBs with starting common RB position , where the first common RB of the first group of 6 PRBs has common RB index  if rb-Offset-r16 is not provided, or the first common RB of the first group of 6 PRBs has common RB index  where  is provided by rb-Offset-r16. 
-	if a CORESET is associated with at least one search space set configured with freqMonitorLocation-r16, the first   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 each RB set  in the DL BWP bandwidth of   PRBs with starting common RB position  [6, TS 38.214], where the first common RB of the first group of 6 PRBs has common RB index  and k is indicated by freqMonitoringLocations-r16 if provided for a search space set; otherwise, . ,  is a number of available PRBs in the RB set 0 for the DL BWP, and  is provided by rb-Offset-r16 or  if rb-Offset-r16 is not provided. A UE does not expect the CORESET is not confined in any RB set.	




4 Conclusion
The proposals made in this contribution are summarized below:
Proposal 1: For a UL carrier without intra-cell guard bands, UE expects at least 10 PRBs contained in each interlace of each corresponding RB set

Proposal 2: A UE does not expect a CORESET to be associated with a search space set configured with freqMonitorLocations-r16 and another search space set not configured with freqMonitorLocations-r16
Text Proposal for 38.213
	10.1 UE procedure for determining physical downlink control channel assignment
----omitted----
For each CORESET in a DL BWP of a serving cell, a respective frequencyDomainResources provides a bitmap. 
-	if a CORESET is not associated with any search space set configured with freqMonitorLocation-r16, 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   PRBs with starting common RB position , where the first common RB of the first group of 6 PRBs has common RB index  if rb-Offset-r16 is not provided, or the first common RB of the first group of 6 PRBs has common RB index  where  is provided by rb-Offset-r16. 
-	if a CORESET is associated with at least one search space set configured with freqMonitorLocation-r16, the first   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 each RB set  in the DL BWP bandwidth of   PRBs with starting common RB position  where the first common RB of the first group of 6 PRBs has common RB index  and k is indicated by freqMonitoringLocations-r16 if provided for a search space set; otherwise, . ,  is a number of available PRBs in the RB set 0 for the DL BWP, and  is provided by rb-offset or  if rb-offset is not provided. A UE does not expect a CORESET to be associated with a search space set configured with freqMonitorLocations-r16 and another search space set not configured with freqMonitorLocations-r16.
----omitted----



Proposal 3: When a configured RB set contains different size of RBs than RB set 0, select one of the alternatives to resolve potential CORESET resource bitmap misalignment in the configured RB set:
· Alternative 1: UE ignores the PDCCH candidates which are not fully overlapped with the RB set.
· Alternative 2: UE does not expect a CORESET configuration which has CORESET resource not confined within any of the configured RB set in freqMonitorLocations-r16

Text Proposal for alternative 1 for 38.213
	10. UE procedure for receiving control information
----omitted----
If a UE monitors the PDCCH candidate for a Type0-PDCCH CSS set on the serving cell according to the procedure described in Clause 13, the UE may assume that no SS/PBCH block is transmitted in REs used for monitoring the PDCCH candidate on the serving cell. 
If at least one RE of a PDCCH candidate for a UE on the serving cell overlaps with at least one RE of lte-CRS-ToMatchAround, or of LTE-CRS-PatternList-r16, the UE is not required to monitor the PDCCH candidate.
If a UE is provided availableRB-SetPerCell-r16, the UE is not required to monitor PDCCH candidates that overlap with any RB from RB sets that are indicated as unavailable for receptions by DCI format 2_0 as described in Clause 11.1.1.
If a UE is provided freqMonitorLocation-r16, the UE is not required to monitor PDCCH candidates which are not confined within an RB set defined in Clause 7 TS 38.214.
----omitted----



Text proposal for alternative 2 for TS 38.213
	10.1	UE procedure for determining physical downlink control channel assignment 
*** Unchanged text is omitted ***
For each CORESET in a DL BWP of a serving cell, a respective frequencyDomainResources provides a bitmap. 
-	if a CORESET is not associated with any search space set configured with freqMonitorLocation-r16, 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   PRBs with starting common RB position , where the first common RB of the first group of 6 PRBs has common RB index  if rb-Offset-r16 is not provided, or the first common RB of the first group of 6 PRBs has common RB index  where  is provided by rb-Offset-r16. 
-	if a CORESET is associated with at least one search space set configured with freqMonitorLocation-r16, the first   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 each RB set  in the DL BWP bandwidth of   PRBs with starting common RB position  [6, TS 38.214], where the first common RB of the first group of 6 PRBs has common RB index  and k is indicated by freqMonitoringLocations-r16 if provided for a search space set; otherwise, . ,  is a number of available PRBs in the RB set 0 for the DL BWP, and  is provided by rb-Offset-r16 or  if rb-Offset-r16 is not provided. A UE does not expect the CORESET is not confined in any RB set.	
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