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Introduction 
In this contribution, we discuss the remaining issues on wideband operation for NR-U and provide text proposals to the latest version of the R16 NR-U specifications.
Remaining issues on wideband operation
Issue 1: CORESET associated with SS sets configured with and without freqMonitorLocation-r16
Extract from clause 10.1 in the endorsed CR of TS 38.213 for R16 NR-U [1]
*** 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 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. 
-	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 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 . ,  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. 
*** Unchanged text is 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: 
*** Unchanged text is omitted ***
-	a bitmap by freqMonitorLocation-r16, if provided, to indicate one or more RB sets for the search space set , where the MSB  in the bitmap corresponds to RB set  in the DL BWP. For RB set  indicated in the bitmap, the first PRB of the frequency domain monitoring location confined within the RB set is given by , where  is the index of first PRB of the RB set , and  is provided by rb-offset or  if rb-offset is not provided. The frequency domain resource allocation pattern for each monitoring location is determined based on the first  bits in frequencyDomainResources provided by the associated CORESET configuration.


After RAN1#100 meeting, the above specifications were made in TS38.213 clause 10.1 to clarify frequency domain resource allocation for a CORESET. However, it is not quite clear from the current specification that how to determine frequency domain resource for a CORESET associated with SS sets configured with and without freqMonitorLocation-r16. Apparently, the current specification may lead to a confusion. In our understanding, frequency domain resource for the CORESET should be determined as follows:
· For a SS set configured without freqMonitorLocation-r16, the CORESET is located in the RB set 0 for the DL BWP with a starting CRB index  
· For a SS set configured with a bitmap by freqMonitorLocation-r16, the CORESET is located in the RB set(s) for the DL BWP indicated by the bitmap with a starting CRB index 
The above two scenarios should be clearly clarified in the specification to avoid the confusion.  
Proposal 1: Text Proposal 1 is adopted in TS38.213 clause 10.1 to clarify how to determine frequency domain resource for a CORESET associated with SS sets configured with and without freqMonitorLocation-r16.
==================================Text Proposal 1 Starts======================================
[bookmark: _Toc12021486][bookmark: _Toc20311598][bookmark: _Toc26719423][bookmark: _Toc29894858][bookmark: _Toc29899157][bookmark: _Toc29899575][bookmark: _Toc29917312]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 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. 
-	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 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 . ,  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. 
*** Unchanged text is 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  
*** Unchanged text is omitted ***
-	a bitmap by freqMonitorLocation-r16, if provided, to indicate one or more RB sets for the search space set , where the MSB  in the bitmap corresponds to RB set  in the DL BWP. For RB set  indicated in the bitmap, the first PRB of the frequency domain monitoring location confined within the RB set is given by , where  is the index of first PRB of the RB set , and  is provided by rb-offset or  if rb-offset is not provided. The frequency domain resource allocation pattern for each monitoring location is determined based on the first  bits in frequencyDomainResources provided by the associated CORESET configuration, where,  is a number of available PRBs in the RB set 0 for the DL BWP. If search-space  is not provided with freqMonitorLocation-r16 and the associated CORESET is associated with at least one another search space set configured with freqMonitorLocation-r16, the first  bits in frequencyDomainResources provided by the associated CORESET configuration have a one-to-one mapping with non-overlapping groups of 6 consecutive PRBs in the RB set 0 for the DL BWP, in ascending order of the PRB index in the DL BWP bandwidth of   PRBs with starting common RB index , where the first common RB of the first group of 6 PRBs has common RB index .
*** Unchanged text is omitted ***
================================== Text Proposal 1 Ends======================================

Issue 2: Definition of single RB set for a carrier with one single LBT bandwidth
In RAN1#97 meeting, RAN1 has an agreement to introduce available LBT bandwidth indicator in GC-PDCCH to inform UE one or more carriers and/or LBT bandwidths are not available or available for DL reception. In RAN1#98 meeting, RAN1 agrees to use a bitmap to indicate available LBT bandwidths for a serving cell. More specifically, even a serving cell has only one LBT, gNB still can configure one bit in DCI format 2_0 for indicating the availability of the LBT bandwidth in the serving cell. However, current specification doesn't exactly reflect these agreements.
Agreement from RAN1#97:
When GC-PDCCH is configured, explicit indication via GC-PDCCH is supported as a mechanism to inform the UE that one or more carriers and/or LBT bandwidths are not available or available for DL reception, at least for slot(s) that are not at the beginning of DL transmission burst.
· FFS: Signalling details of the indication, including e.g., the time domain validity of the indication
Agreement from RAN1#98:
Support bit field corresponding to available LBT bandwidths in GC-PDCCH (add a bitmap in the GC-PDCCH DCI)

· 


In TS38.214 clause 7 [2], RB sets in a serving cell are determined only when intra-cell GBs are provided. However, for a serving cell including only one LBT bandwidth, it is clear that intra-cell GBs are not necessary. Since RAN1 already has the agreement that “no intra-cell GBs are configured“ can be indicated for a serving cell and how to indicate it will be decided by RAN2, a single RB set could be defined for this scenario.
Proposal 2: Text proposal 2 is adopted in TS38.214 clause 7 to define a single RB set for a serving indicated with “no intra-cell guard-bands are configured” by intraCellGuardBandDL-r16 or intraCellGuardBandUL-r16.
==================================Text Proposal 2 Starts=====================================
7. UE procedures for transmitting and receiving on a carrier with intra-cell guard bands
For operation with shared spectrum channel access, when the UE is configured with any of intraCellGuardBandUL-r16 for UL carrier and intraCellGuardBandDL-r16 for DL carrier, the UE is provided with   intra-cell guard bands on a carrier, each defined by start and end CRB,  and  , respectively. The intra-cell guard bands separate  RB-sets, each defined by start and end CRB, and  , respectively.  UE determines ,   , and the remaining start and end CRBs as  and . When the UE is not configured with intraCellGuardBandUL-r16, the UE determines intra-cell guard band and corresponding RB-set according to the [default intra-cell GB pattern from 38.101 corresponding to  and carrier size ]. When the UE is not configured with intraCellGuardBandDL-r16, the UE determines intra-cell guard band and corresponding RB-set according to the [default intra-cell GB pattern from 38.101 corresponding to  and carrier size ]. 
For a carrier with intra-carrier guard bands, the UE does not expect to receive a BWP configuration by BWP-Downlink or BWP-Uplink partially overlapping with a RB-set. RB-sets within BWP form a set  of cardinality .
[The configuration of intraCellGuardBandDL-r16 and intraCellGuardBandUL-r16 can indicate to the UE that no intra-cell guard-bands are configured.] If a UE is provided with intraCellGuardBandDL-r16 or intraCellGuardBandUL-r16 to indicate no intra-cell guard-bands are configured for a DL or UL carrier, the UE determines a single RB-set with  and  for the carrier and assumes .
================================== Text Proposal 2 Ends======================================
Conclusion
In this contribution, the remaining issues on wideband operation for NR-U were discussed. Based on the discussion in the previous sections, we made the following proposals:
Proposal 1: Text Proposal 1 is adopted in TS38.213 clause 10.1 to clarify how to determine frequency domain resource for a CORESET associated with SS sets configured with and without freqMonitorLocation-r16.

Proposal 2: Text proposal 2 is adopted in TS38.214 clause 7 to define a single RB set for a serving indicated with “no intra-cell guard-bands are configured” by intraCellGuardBandDL-r16 or intraCellGuardBandUL-r16.
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