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1 Introduction
This contribution contains corrections related to frequency domain resource determination for a CORESET under the Rel-16 NR-U maintenance agenda item for Wideband operation.

2. Correction Related to CORESET Resource Determination
In RAN1 100 e-meeting, the following was agreed for CORESET and SS set configuration for NR-U wideband operation [1]: 
	Agreement:
· If CORESET p is not configured with rb-offset, and is not associated with any search space set configured withfreqMonitorLocation-r16,
· The bits of the 45-bit bitmap frequencyDomainResources of the CORESET p 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 with the starting common RB position , where the first common RB of the first group of 6 consecutive RBs has common RB index , i.e., same as in Rel-15.
· If CORESET p is not configured with rb-offset, and is associated with at least one search space set configured with freqMonitorLocation-r16,
· The bits of the first A bits of the 45-bit bitmap frequencyDomainResources of the CORESET p 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 with the starting common RB position  , where the first common RB of the first group of 6 consecutive RBs has common RB index , where the UE assumes the default value rb-Offset = 0.
· If CORESET p is configured with rb-offset, and is not associated with any search space set configured withfreqMonitorLocation-r16,
· The bits of the 45-bit bitmap frequencyDomainResources of the CORESET p 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 with the starting common RB position  , where the first common RB of the first group of 6 consecutive RBs has common RB index .
· If CORESET p is configured with rb-offset, and is associated with at least one search space set configured with freqMonitorLocation-r16,
· The bits of the first A bits of the 45-bit bitmap frequencyDomainResources of the CORESET p 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 with the starting common RB position  , where the first common RB of the first group of 6 consecutive RBs has common RB index .
· Note: A bits in above bullets is defined as floor({the number of available PRBs in the first RB set (accounting for rb-Offset) for the BWP}/6), as per previous agreement.
· TS 38.213 editor to implement this agreement




According to the yellow highlighted and cyan highlighted text above, the default value ‘rb-Offset = 0’ highlighted by magenta above is assumed for a COREEST by UE if the following two conditions are both met: 
· Condition 1: The CORESET is not configured with rb-offset (yellow color). 
· Condition 2: The CORESET is associated with at least one search space set configured with freqMonitorLocation-r16. (cyan Color)
In other words, the default value ‘rb-Offset = 0’ should not be assumed by UE if only one of two conditions is met (e.g., Condition 1 only). In particular, this agreement intends to apply Rel-15 behaviour for CORESET resource if Condition 1 is met but Condition 2 is not fulfilled (i.e., neither ‘rb-offset’ nor ‘freqMonitorLocation-r16’ is configured for a legacy CORESET). 
Observation 1: Per RAN1 agreement, the default value ‘rb-Offset = 0’ is assumed only for CORESET that is associated with at least one search space set configured with freqMonitorLocation-r16 and when the field ‘rb-Offset’ is absent. 


However, we have found that the field description in TS 38.331 is not aligned with the RAN1 agreement cited above, which was quoted below: 
	rb-Offset
Indicates the RB level offset in units of RB from the first RB of the first 6RB group to the first RB of BWP (see 38.213 [13], clause 10.1). When the field is absent the UE applies the value 0.


According to the ‘rb-offset’ field description highlighted with yellow color, UE applies the default value ‘0’ for rb-offset if rb-offset IE is not provided (i.e., Condition 1 above only.) As one consequence, for a legacy CORESET without freqMonitorLocation-r16, ‘rb-offset = 0’ is applied by the UE for this CORESET, which is not aligned with RAN1 agreement. 
Observation 2: Based on TS 38.331, default value ‘rb-Offset = 0’ is applied for a CORESET as long as the field ‘rb-Offset’ is absent, even none of associated search space sets is configured with freqMonitorLocation-r16.
The consequence of the current field description is that it is not supported to fallback to Rel-15 behaviour for a CORESET that is NOT configured with freqMonitorLocation-r16 field and ‘rb-Offset’ field, considering relevant context in TS 38.213: 
	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 freqMonitorLocations, 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 freqMonitorLocations, 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 freqMonitorLocations 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. If a UE is provided RB sets in the DL BWP, the UE expects that the RBs of the CORESET are within the union of the PRBs in the RB sets of the DL BWP.


According to the context in TS 38.213 cited above, if rb-Offset is provided (including either IE is provided or IE is not provided and UE assumes ‘rb-offset = 0’), UE always use the magenta text to derive the frequency location for a CORESET that is not associated with any search space set configured with freqMonitorLocations since ‘rb-offset’ is always provided by higher layers based on current TS 38.331. In other word, fallback to Rel-15 for COREST without IE of ‘rb-offset’ and without ‘freqMonitorLocations’ being configured is not supported.   
This problem can be solved in different ways. One alternative (Alt.1) is to change field description of TS 38.331 to align with RAN1 previous agreement. Note that the default value ‘rb-offset =0’ is only intended for CORESET with at least one search space set being configured with ‘freqMonitorLocations’, which has been captured in RAN1 specification as yellow text highlighted in the 2nd paragraph. The last sentence in TS 38.331 simply duplicates it and causes ambiguity. Hence, the confusing sentence in TS 38.331 can be entirely deleted to address this issue. Another possible way is to change the text in TS 38.213 to make it clear that ‘rb-offset’ refers to ASN.1 IE and default value is not applied for this case. Alt.1 is preferrable as it is much clear and additionally avoid duplications between RAN1 and RAN2 specifications. 

[bookmark: _Toc68605309]Proposal: RAN1 to select one of these two alternatives to address the CORESET resource determination:
· Alt.1: To align with RAN1’s agreement, request RAN2 to change the field description of ‘rb-off’ as follows by sending LS
	rb-Offset
Indicates the RB level offset in units of RB from the first RB of the first 6RB group to the first RB of BWP (see 38.213 [13], clause 10.1). When the field is absent, the UE applies the value 0.



· Alt.2:  Adopt the following TP#1 for clause 10.1 of TS 38.213
	------------------------------------------ Text Proposal TP#1 for 38.213, Section 10.1------------------------
*** Unchanged text 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 freqMonitorLocations, 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 providedsignalled by higher layer, or  otherwise, the first common RB of the first group of 6 PRBs has common RB index  where  is provided by rb-Offset. 
*** Unchanged text omitted ***
----------------------------------------------------------- End Text Proposal ----------------------------------------------------




3. Conclusion 
In this contribution, we observed the following:
Observation 1: Per RAN1 agreement, the default value ‘rb-Offset = 0’ is assumed only for CORESET that is associated with at least one search space set configured with freqMonitorLocation-r16 and when the field ‘rb-Offset’ is absent. 
Observation 2: Based on TS 38.331, default value ‘rb-Offset = 0’ is applied for a CORESET as long as the field ‘rb-Offset’ is absent, even none of associated search space sets is configured with freqMonitorLocation-r16.

Based on the discussions in the previous sections we proposal the following: 
Proposal: RAN1 to select one of these two alternatives to address the CORESET resource determination problem:
· Alt.1: To align with RAN1's agreement, request RAN2 to change the field description of ‘rb-off’ as follows by sending LS
	rb-Offset
Indicates the RB level offset in units of RB from the first RB of the first 6RB group to the first RB of BWP (see 38.213 [13], clause 10.1). When the field is absent, the UE applies the value 0.



· Alt.2:  Adopt the following TP#1 for clause 10.1 of TS 38.213
	------------------------------------------ Text Proposal TP#1 for 38.213, Section 10.1------------------------
*** Unchanged text 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 freqMonitorLocations, 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 providedsignalled by higher layer, or  otherwise, the first common RB of the first group of 6 PRBs has common RB index  where  is provided by rb-Offset. 
*** Unchanged text omitted ***
----------------------------------------------------------- End Text Proposal ----------------------------------------------------
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