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Introduction
[100e-NR-unlic-NRU-WideBand-01] Email discussion/approval on the issues related to CORESET and SS set configuration:
· Description of rb-Offset parameter and clarification on the first PRB of CORESET
· Description of freqMonitorLocations-r16 parameter
by 2/28; if there is a spec impact, followed by endorsing the corresponding TP by 3/3 – Seonwook (LGE)
The email discussion [100e-NR-unlic-NRU-WideBand-01] is to correctly capture the following agreements in RAN1 specification, and to determine frequency domain resource allocation of a CORESET depending on rb-Offset parameter and associated search space set configured with or without freqMonitorLocation-r16.
	Agreement: (RAN1#98)
For CORESET configuration in a serving cell with carrier bandwidth greater than LBT bandwidth, 
· For the case where a CORESET is confined within a LBT bandwidth, the search space set configuration associated with the CORESET can have multiple monitoring locations in the frequency domain (per LBT bandwidth)
· Send an LS to RAN2 informing them of this agreement and providing clarifications on the above if necessary
· Note: For scenarios in which gNB transmits PDCCH/PDSCH on a single BWP if CCA is successful at gNB for the whole BWP, CORESET(s) need not all be confined within an LBT bandwidth, and no specification impact is foreseen

Agreement: (RAN1#98bis)
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: (RAN1#99)
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.
· FFS: For multi-cluster CORESET configuration, rb-Offset also applies to the RB offset between the starting PRB index of the first 6 PRB group and the first PRB index in each RB set. Full 6 PRB groups are counted till the end of the RB set. The bits in frequencyDomainResources sequentially maps to the 6 RB groups in all RB sets in the BWP.
· Note: Cluster above implies a group of resource blocks that are not contiguous in frequency

Conclusion: (RAN1#99)
For a legacy CORESET configuration, the UE can expect to process PDCCH as per Rel-15 behaviour

Agreement: (RAN1#99)
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).



Agreements as the outcome of the email discussion [100e-NR-unlic-NRU-WideBand-01] is provided in Section 4.
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Issue A: CORESET configuration
Issue A-1: Clarification on the first RB of CORESET configured with rb-Offset

Currently, rb-Offset RRC parameter is described in TS 38.213 Section 10.1, as follows.

	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 .



As described in [1], 2 companies proposed to clarify that common RB index given by corresponds to “the first common RB” of the first group, not to the first group. Therefore, the following TP is proposed.

	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 common RB of the first group of 6 consecutive RBs has common RB index .




Q1: Is the above TP acceptable? If not, please provide how to modify it.

	Company
	Acceptable?
	Comments

	LG Electronics
	Yes
	

	MediaTek
	Yes
	

	OPPO
	Propose to revise
	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 RB of the first group of 6 consecutive RBs has common RB index .

	ZTE, Sanechips
	Yes
	

	Lenovo, Motorola Mobility
	Yes
	

	Qualcomm
	Propose to revise
	We believe the proposed text does not cover rb-offset not configured and will default to 0 case. Unless we can overturn the agreement that rb-offset defaults to 0, the text should also cover the case rb-offset not provided. Additonally, the 6 PRB group definition should depends on which kind of search space is configured. The mapping is freqMonitorLocations-r16 configuration dependent. We propose to have the text as follows:
For each CORESET in a DL BWP of a serving cell, a respective frequencyDomainResources provides a bitmap. When the CORESET is associated with a search space set not configured with freqMonitorLocations-r16, the 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: ]. When the CORESET is associated with a search space set configured with freqMonitorLocations-r16, the first [image: ] bits of the bitmap have a one-to-one mapping with non-overlapping groups of 6 consecutive PRBs in each RB setIf rb-Offset is provided, the first common RB of the first group of 6 consecutive RBs has common RB index  for RB set s.

	Samsung
	Yes
	

	Nokia
	Yes
	

	Huawei,HiSilicon
	Yes
	

	Panasonic
	Yes
	

	Spreadtrum
	Yes
	

	Ericsson
	Yes
	

	Intel
	Yes
	Current TP is sufficiently capturing RAN1 agreements.

	vivo
	Yes
	




Issue A-2: Description of rb-Offset parameter

As described in [1], 5 companies proposed to modify current description for rb-Offset in TS 38.213, considering at least one of the following reasons:
1. The agreement “If rb-Offset is not configured, rb-Offset is 0” is not captured.
2. A UE shall not expect that a CORESET associated with a SS set configured with freqMonitorLocations-r16 is also configured with another SS set not configured with freqMonitorLocations-r16.
3. The RRC parameter rb-Offset is always explicitly configured (i.e., no default value) and is applied to only a single cluster CORESET confined within one RB set.

Therefore, there can be three alternatives depending on which reason(s) above can be considered, then corresponding alternatives and TPs are provided as follows.

· Alt 1: For NR-U, rb-Offset is configured for a CORESET and assumed to be zero if not configured, provided by [3] and [4].

	For operation without shared spectrum channel access and 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: ].
For operation with shared spectrum channel access, if rb-Offset is provided, the first group of 6 consecutive RBs has common RB index . Otherwise, the first group of 6 consecutive RBs has common RB index 



· Alt 2: A UE shall not expect that a CORESET associated with a SS set configured with freqMonitorLocations-r16 is also configured with another SS set not configured with freqMonitorLocations-r16, provided by [6].

	For each CORESET in a DL BWP of a serving cell, a respective frequencyDomainResources provides a bitmap. When the CORESET is associated with a search space set not configured with freqMonitorLocations-r16, Tthe 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: ]. When the CORESET is associated with a search space set configured with freqMonitorLocations-r16, the first [image: ] bits of the bitmap have a one-to-one mapping with non-overlapping groups of 6 consecutive PRBs in each RB setIf rb-Offset is provided, the first group of 6 consecutive RBs has common RB index . for RB set s. 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.




· Alt 3: The RRC parameter rb-Offset is always explicitly configured (i.e., no default value) and is applied to only a single cluster CORESET confined within one RB set, provided by [8].
· [Huawei, HiSilicon], we would split Alt 3 into following 3 sub perspectives
· a). if rb-Offset is not provided, interpret frequencyDomainResourcees as R15
· b). rb-Offset can also be applied to search space with single monitoring location
· c) rb-Offset is applied to only a single cluster CORESET confined with RB set

	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 and the frequency resource allocation of the CORESET is contiguous and confined within an RB set, the first group of 6 consecutive RBs has common RB index .




Q2: Which alternative do you prefer among the above three alternatives?

	Company
	Preference
	Comments

	LG Electronics
	Alt 1
	The additional restrictions provided by Alt 2 or 3 should be made based on consensus since the related agreements for CORESET configuration with rb-Offset does not provide such restrictions.

	MediaTek
	Keep current TS 38.213 spec for rb-Offset unchanged
	Since RAN1#99 agreement for rb-Offset doesn't have the additional restrictions provided by Alt 2 and Alt 3, Alt 2 and Alt 3 should not be adopted. However, based on the description in Alt 1 TP, Rel-16 frequency domain resource determination w/ or w/o rb-Offset would be mandatory in unlicensed band, which also doesn't have any agreement. In our view, we should make Rel-16 frequency domain resource determination configurable, and one way is keeping current TS 38.213 spec for rb-Offset unchanged, i.e., rb-Offset is always explicitly configured w/o default value if Rel-16 frequency domain resource determination is configured for a UE.

	OPPO
	Alt 2
	Alt2 is inlined with our understanding, if COREST is not associated with the search space that is configured with freqMonitorLocations-r16, COREST with R15 definition is used. 

For Alt2, we have the following proposed revision to capture the agreement that CORESET needs to be confined in the RB set if it is associated with the search space that is configured with freqMonitorLocations-r16.

Proposed revision
For each CORESET in a DL BWP of a serving cell, a respective frequencyDomainResources provides a bitmap. When the CORESET is associated with a search space set not configured with freqMonitorLocations-r16, Tthe 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: ]. When the CORESET is associated with a search space set configured with freqMonitorLocations-r16, the first [image: ] bits of the bitmap have a one-to-one mapping with non-overlapping groups of 6 consecutive PRBs in each RB setIf rb-Offset is provided, the first RB of the first group of 6 consecutive RBs has common RB index . for RB set s. 
For RB set s, a UE does not expect that any bit, corresponding to a group of 6 consecutive PRBs that are partially overlapped or not overlapped with RB set s, is assigned with value ‘1’. 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.

	ZTE, Sanechips
	Alt 1
	Alt 2 or Alt 3 is not aligned with the previous agreement and introduces some additional restrictions. For Alt 1, “the first common RB of ” should be added in the front of “....the first group of 6 consecutive RBs has......” as in issue A-1.

	Lenovo, Motorola Mobility
	Alt 1
	Agree with FL comments

	Qualcomm
	Alt 1 and Alt 2
	We don’t agree Alt1 and Alt2 are two different alternatives. Alt1 is implementing previous agreements and is not contradicting with Alt2, which is a restriction that coreset should not be associated with two different search space sets, where one will apply rb-offset and one will not, which will lead to misaligned 6RB grids for the same coreset when associating search space sets. 

	Samsung
	Alt1
	Agree with FL comments

	Nokia, NSB
	Alt 1 and Alt2
	Alt 1 is the bare minimum to comply with the Agreement made.  

Alt 2 We think that RAN1#99 agreement was made in the context of the original RAN1#98 agreement which says 

Agreement:
For CORESET configuration in a serving cell with carrier bandwidth greater than LBT bandwidth, 
· For the case where a CORESET is confined within a LBT bandwidth, the search space set configuration associated with the CORESET can have multiple monitoring locations in the frequency domain (per LBT bandwidth)
· Send an LS to RAN2 informing them of this agreement and providing clarifications on the above if necessary
· Note: For scenarios in which gNB transmits PDCCH/PDSCH on a single BWP if CCA is successful at gNB for the whole BWP, CORESET(s) need not all be confined within an LBT bandwidth, and no specification impact is foreseen


Therefore, we support “When the CORESET is associated with a search space set configured with freqMonitorLocations-r16” as differentiation of CORESET configuration based on BWP/RB-set and legacy. For carrier of 20Mhz, RB-offset feature is not needed, because gNB can choose point A and OffsetToCarrier freely. 

Alt3 No need for restriction that CORESET is contiguous, it is enough if it is confined within sub-band. 


	Huawei, HiSilicon
	Alt 3a, 3b, 3c
	Although we provided merged TP in [8] as attached by FL, there are three perspectives from Alt 3, which can be discussed separately. 
1). if rb-Offset is not provided, interpret frequencyDomainResourcees as R15
rb-Offset might be the only new parameter introduced to CORESET configuration from NRU in Rel 16 till now. If not configured, UE may not know whether the CORESET configuration is for Rel 15 or Rel 16. Based on the conclusion in Reno, UE should follows Rel 15.
2). rb-Offset can be applied to search space with single monitoring location, e.g. R15 SS set configuration. 
Multiple monitoring location is introduced for UE to BD PDCCH candidate on multiple RB set in wideband BWP when LBT outcome is not known. However, the rb-Offset is trying to enhancement the RB utilization in an RB set. These 2 motivations are in parallel. We think it is reasonable to restrict SS set with multiple monitoring location (i.e. configured with freqMonitorLocations) should only associated with CORESET with rb-Offset. It should also allow SS set without freqMonitorLocations associate with CORESET with rb-offset.
3). rb-Offset is applied to only a single cluster CORESET confined with RB set.
The rb-Offset is trying to increase the RB utilization in a RB set. While multi cluster is trying to spread resource allocation for frequency diversity. They are at opposite directions.  

	Panasonic
	Alt 1
	Alt 1 reflects the current agreements. For Alt 2, we think it should be allowed that rb-Offset is configured for a CORESET with single frequency monitoring location (i.e. without freqMonitorLocations-r16), as long as it is confined within one RB set. For Alt 3c, we support the view that CORESET should be confined within a RB set (but not necessarily continuous). 

	Spreadtrum
	Alt 2
	Alt 1 is aligned with the agreement. 
rb-Offset is introduced for increase the RB utilization in a RB set. When the carrier bandwidth equals to LBT bandwidth, rb-Offset is not needed. In this case, the RAN1#99 conclusion states that UE should follow Rel-15 behaviour when rb-Offset is not configured, which means the first common RB of the first group of 6 PRBs has common RB index[image: ]. However, this conclusion contradicts the RAN1#99 agreement.
Conclusion:
For a legacy CORESET configuration, the UE can expect to process PDCCH as per Rel-15 behaviour
For Alt 2, the IE “freqMonitorLocations-r16” can be used to differentiate whether the CORESET configuration is based on RB-sets or legacy. When “freqMonitorLocations-r16” is configured, rb-Offset is adopted, otherwise, legacy behavior is used.
For Alt 3, additional restriction is introduced.

	Ericsson
	Variation of Alt-3
	We agree with some of the points raised by Huawei. In particular, if the rb-Offset parameter is not configured, then Rel-15 behavior should apply. Since support of rb-Offset has been identified as an optional UE capability (still to be discussed further once UE capability discussions happen), it does not make sense that the UE expects this parameter to be configured. For a UE that does not support the feature, it would have to implement the RRC signaling for the feature anyway, which is not preferred.
Regarding single vs. multi-cluster CORESET, we agree that rb-Offset only applies to the former, but it is not clear to us how this would be specified since frequencyDomainResources is naturally a bitmap, so even within an RB set, it could be configured as non-contiguous.
According to the agreements made so far, configuration of rb-Offset for a 20 MHz carrier (single RB set) is not precluded.
We prefer the following modification of Alt-3:
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 and the frequency resource allocation of the CORESET is contiguous and confined within an RB set, the first common RB of the first group of 6 consecutive RBs has common RB index .

	Intel
	Alt 1
	Alt-1 is the simplest way to capture the agreements while providing clear interpretation.

	vivo
	Alt. 1
	Alt. 1 capture current agreement exactly. Alt. 2 and Alt. 3 introduces additional restrictions.

	FL summary
	
	As per the following conclusion, some alternatives were generated to support legacy Rel-15 CORESET configuration for NR-U.
Conclusion: (RAN1#99)
For a legacy CORESET configuration, the UE can expect to process PDCCH as per Rel-15 behaviour
Alt 1 was to support Rel-15 if rb-Offset is not configured, on the other hand, Alt 2 was to support Rel-15 if the corresponding CORESET is not tied with SS set w/ freqMonitorLocation. Some companies were strongly against Alt 1 due to the fact that it reverts previous agreements. Given this situation, Samsung proposed Alt 4, as a compromise, to support Rel-15 if rb-Offset is not configured, and if the corresponding CORESET is not tied with SS set w/ freqMonitorLocation. With this alternative, previous agreement can be kept since the default value of rb-Offset can be applicable to the case where the CORESET not configured with rb-Offset is tied with SS set w/ freqMonitorLocation. Based on Alt 4, it is agreed how to determine frequency domain resource allocation of a CORESET depending on rb-Offset parameter and associated search space set configured with or without freqMonitorLocation-r16.




Issue B: SS set configuration

As described in [1], 5 companies proposed to capture search space set configuration with freqMonitorLocations-r16 in TS 38.213 Section 10. The TP proposed by [8] is selected as the starting point.


	[bookmark: _Toc29894858][bookmark: _Toc12021486][bookmark: _Toc29899575][bookmark: _Toc29917312][bookmark: _Toc26719423][bookmark: _Toc29899157][bookmark: _Toc20311598][bookmark: _Ref491451763][bookmark: _Ref491466492]10.1	UE procedure for determining physical downlink control channel assignment 
< Unchanged parts are omitted >
A UE determines a PDCCH monitoring occasion on an active DL BWP from the PDCCH monitoring periodicity, the PDCCH monitoring offset, and the PDCCH monitoring pattern within a slot. For search space set [image: ], the UE determines that a PDCCH monitoring occasion(s) exists in a slot with number [image: ] [4, TS 38.211] in a frame with number [image: ] if [image: ]. The UE monitors PDCCH candidates for search space set [image: ] for [image: ] consecutive slots, starting from slot [image: ], and does not monitor PDCCH candidates for search space set [image: ] for the next [image: ] consecutive slots. 
A UE determines a PDCCH monitoring location on an active DL BWP from freqMonitorLocations-r16 if configured. 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).
< Unchanged parts are omitted >




Q3: For Alt 1, is the above TP acceptable? If not, please provide how to modify it.

	Company
	Acceptable?
	Comments

	MediaTek
	Could be integrated into the spec for frequency domain resource determination in Section 10.1. of TS 38.213 
	A proposed TP is provided in Annex 1

	OPPO
	Propose to revise
	If the RB set is determined as unavailable for reception by DCI 2_0, the UE will skip monitoring this RB set even though the freqMonitorLocations-r16 bitmap indicates this RB set. For this reason, we propose the following revision.
A UE determines a PDCCH monitoring location on an active DL BWP from freqMonitorLocations-r16 if configured. 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, except that the RB set is determined as unavailable for reception, 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).

	ZTE, Sanechips
	Yes
	

	Lenovo, Motorola Mobility
	Yes
	

	Qualcomm
	Propose to revise
	The wording “the first PRB of the frequency domain monitoring location confined” is not clear for us. The frequency domain monitoring location is for a search space set and the actually RBG/CCE depends on search space hashing of the search space. We propose to capture that in where the frequencyDomainResources is applied, with the proposed text below. Also the equation below is more accurate than a description “accounting for rb-offset” in an equation.
When the CORESET is associated with a search space set configured with freqMonitorLocations-r16, the first [image: ] bits of the bitmap have a one-to-one mapping with non-overlapping groups of 6 consecutive PRBs in each RB setIf rb-Offset is provided, the first group of 6 consecutive RBs has common RB index  for RB set s. 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.
.


	Samsung
	Yes
	

	Nokia NSB
	Yes, but see comment.
	Based on the agreement, it should be clarified

1) Configuration of freqMonitorLocations-r16
2) How UE monitors 
3) What are the CORESET resources in RB-sets

The above TP combines all in one paragraph. We would prefer to spread those into corresponding parts of the 10.1 sub-clause. 


	Huawei, HiSilicon
	Yes
	The description should be together with search space description as the field are in SearchSpace configuration.

	Panasonic
	Yes
	We share OPPO’s view that UE is allowed to skip PDCCH monitoring over the unavailable RB set. However, since such indication is via DCI 2_0, it is better to capture such behaviour together with the description of DCI 2_0. Here the description is intended for the search space configuration. 

	Spreadtrum
	Yes
	

	Ericsson
	Needs revision
	Agree with Huawei that the description of behaviour when freqMonitorLocations-r16 is configured needs to be included in the part of Section 10.1 that describes the search space, i.e., after the following paragraph:
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: 
…
Also, it should be written in a similar style. As such, we think it might be more productive to give some guidance to the spec editor on how to capture the agreements related to freqMonitorLocations-r16.
Perhaps the FL can formulate a proposal on what should be captured by the spec editor rather than a detailed TP. Otherwise, we think it could be difficult to agree on an exact TP.

	Intel
	Yes
	

	vivo
	Yes
	The TP capture the agreement in RAN1#99.




Conclusion

Agreement:
1. If CORESET p is not configured with rb-offset, and is not associated with any search space set configured withfreqMonitorLocation-r16,
0. 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.
1. If CORESET p is not configured with rb-offset, and is associated with at least one search space set configured with freqMonitorLocation-r16,
1. 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.
1. If CORESET p is configured with rb-offset, and is not associated with any search space set configured withfreqMonitorLocation-r16,
2. 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 .
1. If CORESET p is configured with rb-offset, and is associated with at least one search space set configured with freqMonitorLocation-r16,
3. 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 .
1. 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.
1. TS 38.213 editor to implement this agreement

Agreement:
· TS 38.213 editor to implement the missing RAN1#99 agreement:
	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).
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Annex 1

	10.1	UE procedure for determining physical downlink control channel assignment 
< Unchanged parts are omitted >
For each CORESET in a DL BWP of a serving cell, a respective frequencyDomainResources provides a bitmap. 
When the CORESET is associated with a search space set not configured with freqMonitorLocations-r16, tThe 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 common RB of the first group of 6 consecutive RBs has common RB index .
When the CORESET is associated with a search space set configured with freqMonitorLocations-r16, a UE determines a PDCCH monitoring location(s) on an active DL BWP according to the bitmap provided by freqMonitorLocations-r16, 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 s indicated in the bitmap provided by freqMonitorLocations-r16, the first  bits of the bitmap provided by frequencyDomainResources have a one-to-one mapping with non-overlapping groups of 6 consecutive PRBs, where the first common RB of the first group of 6 consecutive RBs has common RB index .
< Unchanged parts are omitted >
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