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1. Introduction

[100b-e-NR-unlic-NRU-WB-02] Email discussion/approval on following issues related to CORESET and search space configuration by 4/24; if necessary, followed by endorsing the corresponding TPs by 4/29 – Seonwook (LGE)

This email discussion [100b-e-NR-unlic-NRU-WB-02] is to discuss the following issues identified from [16].
· Issue#1: Corrections for CORESET and search space configured with freqMonitorLocations-r16
· Issue#2: PDCCH candidate and CCE mapping for search space configured with freqMonitorLocations-r16 (Note: Discussion on PDCCH dropping rule is deprioritized)

Agreed TP and agreements as the outcome of the email discussion [100b-e-NR-unlic-NRU-WB-02] is provided in Section 4.


2. Issue#1: Corrections for CORESET and search space configured with freqMonitorLocations-r16

As described in [16], companies suggested corrections on CORESET and search space configuration, considering followings:
1) Resolution of potential misunderstanding that frequency domain resource of CORESET always starts from RB set 0 even if freqMonitorLocation-r16 in associated search space does not indicate RB set 0
· MediaTek [5], LG Electronics [6], Samsung [9], Nokia [11], Spreadtrum [12]
2) Terminology/index alignment between specifications
· vivo [2] (freqMonitorLocations-r16), ZTE [3] (freqMonitorLocations-r16 and rb-offset-r16), LG Electronics [6] (rb-Offset-r16, ), Nokia [11] ()

Based on proposals and text proposals given by contributions of above proponents, the following text proposal is provided as the starting point, with the principle to minimize the specification impact.

<TP for TS 38.213>
	[bookmark: _Toc36498186]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. 
-	if a CORESET is not associated with any search space set configured with freqMonitorLocations-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 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-offsetOffset-r16. 
-	if a CORESET is associated with at least one search space set configured with freqMonitorLocations-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 k in the DL BWP bandwidth of   PRBs with starting common RB position  as described in [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 in the associated search space, otherwise, . ,  is a number of available PRBs in the RB set 0 for the DL BWP, and  is provided by rb-offset Offset-r16 or  if rb-offset Offset-r16 is not provided. 
<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_1 and DCI format 1_1, 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 
-	a bitmap by freqMonitorLocations-r16, if provided, to indicate the index of 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 CRB of the RB set  as described in [6, TS 38.214], and  is provided by rb-offset Offset-r16 or  if rb-offset Offset-r16 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.




Q1: Do you agree to adopt TP? If not, please provide how to modify it.

	Company
	Response
	Comments

	ZTE
	Yes
	
Support the current TP, and we think it is necessary to modify the current spec to reflect this case that the first bit indicated by freqMonitoringLocations-r16 is not set as 1 


	Huawei, HiSilicon
	Not necessary. 
	The proposed TP in the paragraph of CORESET configuration reads duplicating the description in the paragraph of search space configuration “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  as described in [6, TS 38.214”. A simpler clarification change can be
“
-	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. For search space set with freqMonitorLocation-r16, the frequencyDomainResources will be interpreted together with the bitmap of freqMonitorLocation-r16 “


	Nokia, NSB
	Agree
	To avoid interpretation issues of specification in the future, we believe clarification proposed by FL is beneficial.

	Lenovo, Motorola Mobility
	Yes
	 

	MediaTek
	Yes
	1. Agree with the TP for aligning terminology/index between specifications

2. The definition of  in TS 38.214 is the CRB index of first RB of the k-th RB set in a carrier. However, in the TP, the definition of  is different from the one in TS 38.214, thus “as described in [6, TS 38.214]” should be removed to avoid confusion.
2. Suggest to move the paragraph of a CORESET associated with at least one search space set configured with freqMonitorLocations-r16 in the same sub-bullet to avoid duplicated descriptions.
*** Unchanged text is omitted ***
-	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 freqMonitorLocations-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 CRB index of first PRB of the RB set  in the DL BWP, and  is provided by rb-offset Offset-r16 or  if rb-offset Offset-r16 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. If freqMonitorLocations-r16 is not provided and CORESET [image: ]is associated with at least one search space set provided with freqMonitorLocation-r16, the UE assumes the frequency domain monitoring location only exists in RB set 0 in the DL BWP.
*** Unchanged text is omitted ***


	Samsung
	Yes
	Clarification is necessary to resolve the ambiguity. We support FL’s proposal.

	NTT DOCOMO
	Yes
	

	Intel
	Yes
	

	Qualcomm
	Yes
	

	Spreadtrum
	Yes
	

	OPPO
	yes
	

	Panasonic
	Yes
	

	Sharp
	Yes
	

	Ericsson
	No
	Agree with Huawei’s TP to avoid duplication between the CORESET definition and the SearchSpace definition. Additionally, the TP can modified to achieve the desired terminilogy/index alignment between specification as proposed in 2) above.

The rationale is as follows:

From the beginning, the key idea was that the frequency domain resource pattern in each RB set indicated by freqMonitorLocation-r16 was supposed to be derived from the the first set of bits of frequencyDomainResources. The description of the pattern derivation belongs in the SearchSpace definition, in line with the fact that a SearchSpace is always associated with a CORESET, not the other way around (in 38.331, the SearchSpace IE has the ID of the associated CORESET). This is analogous to the way the time domain monitoring occasions are configured within a SearchSpace. Hence, it is not needed to enhance the description of the CORESET. All that is needed in the CORESET description is to define which set of bits of frequencyDomainResources are to be used within the SearchSpace definition, which the existing CORESET definition does already (the first  bits). In fact, this definition could equally as well have been moved to the SearchSpace definition, but we do not propose to do that now.

It seems that the motivation for Issue #1 is to resolve a perceived ambiguity that a CORESET always starts from RB set 0 even if freqMonitorLocation-r16 in associated search space does not indicate RB set 0. We disagree that this is even an issue, i.e., there is no ambiguity. Following Rel-15 principles, a CORESET is just a container that is replicated (instantiated) in different OFDM symbols within a search space definition. This concept has now been extended in Rel-16 to replicating (instantiating) the CORESET in different RB sets in the frequency domain. It does not matter at all from which RB set the bits of frequencyDomainResources are taken – it could be from any arbitrary RB set. It just so happens that we have chosen the first set of bits which correspond to RB Set 0. There is no fundamental requirement that freqMonitorLocation-r16 has to have a ‘1’ bit corresponding to RB set 0. 



<Summary of comments>
13 companies agree to adopt TP.
1 company (MediaTek) agrees in principle but needs some clarification and modification to avoid duplicated description.
[Moderator] For the indexing issue, RB set k for that part is within the BWP, not within the carrier, and indexing within the BWP will be figured out by adopting TP# in email thread [100b-e-NR-unlic-NRU-WB-01]. For the last part, if we remove that, we will lose the point that CORESET resource confined within the first RB set is replicated.

3 companies (Huawei, HiSilicon, and Ericsson) don’t think this TP is necessary.
[Moderator] For Huawei’s proposal, it seems obvious to interpret frequency domain resource for CORESET together with search space configuration, so the addition seems not necessary. For Ericsson’s comment, I understand the point that freqnecy domain resource of each monitorin location would be eventually determined based on search space configuration. But quite clear majority of companies point out potential ambiguity from the current specification, and it would be beneficial to make specification clearer.

Therefore, I suggest to adopt TP as it is.
Proposal:
Adopt the text proposal in Section 2.

3. Issue#2: PDCCH candidate and CCE mapping for search space configured with freqMonitorLocations-r16
<Background>
In Rel-15, the number of PDCCH candidates (i.e., nrofCandidates or nrofCandidates-SFI) is assigned per monitoring occasion, by SearchSpace IE. In Rel-16 NR-U, search space set with multiple monitoring locations in frequency domain is introduced to cope with different LBT outcomes per each RB set. Therefore, for the search space set configured with freqMonitorLocations-r16, how to assign nrofCandidates or nrofCandidates-SFI in each monitoring location in frequency domain needs to be figured out.

<Proposals in contributions>
As described in [16], companies suggested how to assign nrofCandidates or nrofCandidates-SFI in each monitoring location in frequency domain.

· Huawei [1]
· Proposal 1: For search space associated with CORESET with multiple monitoring locations in frequency domain, “nrofCandidates” and “nrofCandidates-SFI” applies per monitoring location.
· vivo [2]
· Proposal 2: RAN1 adopts the TP (in Appendix) for SS set configuration with freqMonitorLocations-r16.
· LG Electronics [6]
· Proposal 5: For a search space set configured with freqMonitorLocations-r16, the number of PDCCH candidates to be monitored (i.e., nrofCandidates or nrofCandidates-SFI) is assigned per each of RB sets.
· Panasonic [10]
· Proposal 1: If freqMonitorLocation-r16 is configured for a UE to monitor a search space set over multiple RB sets, the number of PDCCH candidates provided by the search space set configuration is assigned to each RB set.
· Sharp [14]
· In RAN1#100_e, Qualcomm provided the text proposal to capture “For a search space set configuration configured with freqMonitorLocations-r16, the number of PDCCH candidates to be monitored (i.e., nrofCandidates or nrofCandidates-SFI) is assigned for each RB set.” We also believe it should be captured. The only necessary change is to modify the PDCCH candidates to which the hashing function applies.

It is observed that companies commonly proposed that the number of PDCCH candidates to be monitored (i.e., nrofCandidates or nrofCandidates-SFI) is assigned per each of RB sets for a search space set configured with freqMonitorLocations-r16. Therefore, the following proposal can be made.

Proposal:
· The number of PDCCH candidates to be monitored (i.e., nrofCandidates or nrofCandidates-SFI) is assigned per each of RB sets for a search space set configured with freqMonitorLocations-r16.

<1st round comments>

Q2: Do you agree the proposal? If not, please provide reason and possible alternative.

	Company
	Response
	Comments

	ZTE, Sanechips
	Yes
	Agreed with FL proposal.

	Huawei, HiSilicon
	Yes
	

	Nokia, NSB
	Agree in principle
	Suggest updated wording:

The number of PDCCH candidates indicated by SearchSpace (i.e., nrofCandidates or nrofCandidates-SFI) is monitored in each of RB sets indicated by freqMonitorLocations-r16.


	Lenovo, Motorola Mobility
	Yes
	Agree with Nokia’s proposal

	MediaTek
	Yes
	

Agree with FL proposal to change the definition of(a number of PDCCH candidates per CCE aggregation level in search space set with index s) when the search space set configured with freqMonitorLocations-r16 together 

	Samsung
	Yes
	

	NTT DOCOMO
	Yes
	Also agree with Nokia’s proposal

	Intel
	Yes
	Agreed with FL proposal

	Qualcomm
	Agree in principle
	In general fine with the approach. One issue is for nrofCandidates-SFI. Currently in Rel.15, this value can be 1 or 2. But if we extend this to per RB set, the total number of blind decodings will increase to 4 or 8 with 4 RB sets. This might be too much for a common search space. It might be good to limit nrofCandidates-SFI to 1 if configured with freqMonitorLocations-r16. Basically we propose to add a subbullet to the proposal, says “nrofCandidates-SFI=1 if DCI 2_0 is configured in a search space set with freqMonitorLocations-r16”

	Spreadtrum
	Yes
	Agreed with FL proposal

	OPPO
	yes
	

	Panasonic
	Yes
	Agreed with FL proposal.

	Sharp
	Yes
	Agreed with FL proposal.

	Ericsson
	Agree in principle
	To be more precise, we prefer the following wording:
Within a SearchSpace IE, the number of PDCCH candidates per aggregation level configured by the parameters nrofCandidates and nrofCandidates-SFI applies to each of the frequency domain monitoring locations configured by the parameter freqMonitorLocations-r16.



<Summary of 1st round comments>
All of 18 companies agree in principle. 1 company (Qualcomm) suggested further restriction on the number of PDCCH candidates for DCI format 2_0 to 1 but it seems to be up to gNB implementation. Therefore, the following proposal can be made:

Proposal:
The number of PDCCH candidates per aggregation level configured by nrofCandidates or nrofCandidates-SFI within a SearchSpace IE applies to each of RB sets configured by freqMonitorLocations-r16.


4. Conclusion
[bookmark: _GoBack]<Text proposal for TS 38.213 Clause 10.1>

Reason for changes
1) To avoid the possibility of misunderstanding that frequency domain resource of CORESET always starts from RB set 0 even if freqMonitorLocation-r16 in associated search space does not indicate RB set 0
2) To align terminology/index with TS 38.214 and 38.331

Summary of changes
1) For frequency domain resource allocation of CORESET associated with searh space provided with freqMonitorLocations-16, the starting PRB index is determined based on the starting CRB index of each RB set k which is indicated by freqMonitorLocations-16.
2) Terminologies are updated as rb-offsetOffset-r16, (where RB set  in the carrier corresponds to RB set 0 within the BWP), freqMonitorLocations-r16

Specs/Sections impacted
TS 38.213 Clause 10.1

Consequences if not approved
1) It can be misunderstood that frequency domain resource of CORESET always starts from RB set 0 even if freqMonitorLocation-r16 in associated search space does not indicate RB set 0.
2) Terminologies are not aligned with TS 38.214 and 38.331.


	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. 
-	if a CORESET is not associated with any search space set configured with freqMonitorLocations-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 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-offsetOffset-r16. 
-	if a CORESET is associated with at least one search space set configured with freqMonitorLocations-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 k in the DL BWP bandwidth of   PRBs with starting common RB position  as described in [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 in the associated search space, otherwise, . ,  is a number of available PRBs in the RB set 0 for the DL BWP, and  is provided by rb-offset Offset-r16 or  if rb-offset Offset-r16 is not provided. 
<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_1 and DCI format 1_1, 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 
-	a bitmap by freqMonitorLocations-r16, if provided, to indicate the index of 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 CRB of the RB set  as described in [6, TS 38.214], and  is provided by rb-offset Offset-r16 or  if rb-offset Offset-r16 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.




Agreement:
The number of PDCCH candidates per aggregation level configured by nrofCandidates or nrofCandidates-SFI within a SearchSpace IE applies to each of RB sets configured by freqMonitorLocations-r16.
· nrofCandidates-SFI is 1 for a search space configured with freqMonitorLocations-r16
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Appendix: Text proposals corresponding to Issues#1 and #2

Issue#1
From vivo [2],
	------------------------------------------ Start TP3 for Section 10.1 of 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-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 freqMonitorLocations-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.
… …
· a bitmap by freqMonitorLocations-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.
------------------------------------------ End TP3 for Section 10.1 of TS 38.213 ----------------------------------------



From ZTE [3],
	---------------------------------------------- < Start of text proposal for 38.213 [2]> --------------------------------------------
[bookmark: _Toc12021486][bookmark: _Toc26719423][bookmark: _Toc29917312][bookmark: _Toc29899157][bookmark: _Toc20311598][bookmark: _Toc29899575][bookmark: _Toc29894858][bookmark: _Ref491451763][bookmark: _Ref491466492]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. 
-	if a CORESET is not associated with any search space set configured with freqMonitorLocations-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 freqMonitorLocations-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-r16 or  if rb-offset-r16 is not provided. 
< Unchanged parts are omitted >
-	a bitmap by freqMonitorLocations-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-r16 or  if rb-offset-r16 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.
< Unchanged parts are omitted >
-------------------------------------------------- < End of text proposal> ----------------------------------------------------



From MediaTek [5],
	=============================Text Proposal 1 Starts==================================
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==================================



From LG Electronics [6],
	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. 
-	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-offsetOffset-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-offsetOffset-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 kthe DL BWP bandwidth of   PRBs with starting common RB position  as described in [6, TS 38.214], where the first common RB of the first group of 6 PRBs has common RB index  and RB set k is indicated in freqMonitoringLocation-r16 if provided with associated search space, otherwise, . ,  is a number of available PRBs in the RB set 0 for the DL BWP, and  is provided by rb-offsetOffset-r16 or  if rb-offsetOffset-r16 is not provided. 

<Unchanged parts are 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  as described in [6, TS 38.214], and  is provided by rb-offsetOffset-r16 or  if rb-offsetOffset-r16 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.



From Samsung [9],
	============================== Start of TP for TS 38.213 ==============================
10.1 UE procedure for determining physical downlink control channel assignment
============================= Unchanged Texts 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 each RB-set  indicated in freqMonitorLocation-r16 with starting common  [7, TS 38.214], 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 Texts Omitted ===============================
============================== End of TP for TS 38.213 ==============================



From Nokia [11],
	TP to TS38.213
10.1	UE procedure for determining physical downlink control channel assignment 
<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 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 each RB-set x indicated in freqMonitorLocation-r16 with starting common  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 k=0 for the DL BWP, and  is provided by rb-offset or  if rb-offset is not provided. 
For a CORESET other than a CORESET with index 0, 
-	if a UE has not been provided a configuration of TCI state(s) by tci-StatesPDCCH-ToAddList and tci-StatesPDCCH-ToReleaseList for the CORESET, or has been provided initial configuration of more than one TCI states for the CORESET by tci-StatesPDCCH-ToAddList and tci-StatesPDCCH-ToReleaseList but has not received a MAC CE activation command for one of the TCI states as described in [11, TS 38.321], the UE assumes that the DM-RS antenna port associated with PDCCH receptions is quasi co-located with the SS/PBCH block the UE identified during the initial access procedure; 
-	if a UE has been provided a configuration of more than one TCI states by tci-StatesPDCCH-ToAddList and tci-StatesPDCCH-ToReleaseList for the CORESET as part of Reconfiguration with sync procedure as described in [12, TS 38.331] but has not received a MAC CE activation command for one of the TCI states as described in [11, TS 38.321], the UE assumes that the DM-RS antenna port associated with PDCCH receptions is quasi co-located with the SS/PBCH block or the CSI-RS resource the UE identified during the random access procedure initiated by the Reconfiguration with sync procedure as described in [12, TS 38.331].
For a CORESET with index 0, the UE assumes that a DM-RS antenna port for PDCCH receptions in the CORESET is quasi co-located with 
-	the one or more DL RS configured by a TCI state, where the TCI state is indicated by a MAC CE activation command for the CORESET, if any, or
-	a SS/PBCH block the UE identified during a most recent random access procedure not initiated by a PDCCH order that triggers a contention-free random access procedure, if no MAC CE activation command indicating a TCI state for the CORESET is received after the most recent random access procedure.
For a CORESET other than a CORESET with index 0, if a UE is provided a single TCI state for a CORESET, or if the UE receives a MAC CE activation command for one of the provided TCI states for a CORESET, the UE assumes that the DM-RS antenna port associated with PDCCH receptions in the CORESET is quasi co-located with the one or more DL RS configured by the TCI state. For a CORESET with index 0, the UE expects that QCL-TypeD of a CSI-RS in a TCI state indicated by a MAC CE activation command for the CORESET is provided by a SS/PBCH block
-	if the UE receives a MAC CE activation command for one of the TCI states, the UE applies the activation command in the first slot that is after slot [image: ] where [image: ] is the slot where the UE would transmit a PUCCH with HARQ-ACK information for the PDSCH providing the activation command and [image: ] is the SCS configuration for the PUCCH. The active BWP is defined as the active BWP in the slot when the activation command is applied.
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_1 and DCI format 1_1, 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 
-	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.

<unchanged text omitted>



From Spreadtrum [12]
	-------------------------------------- Text Proposal 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 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. 
· If a CORESET is associated with at least one search space set configured with freqMonitorLocation-r16, and the search space set configured with freqMonitorLocation-r16 indicates that CORESET is not in RB-set 0, the UE ignores the configuration of freqMonitorLocations-r16 in RB-set 0 and follows the configuration of frequencyDomainResources in RB-set 0.

*** Unchanged text omitted ***
----------------------------------------------------- End Text Proposal ------------------------------------------------------



Issue#2
From Huawei [1],
	10.1	UE procedure for determining physical downlink control channel assignment 
*** Unchanged text is omitted ***
For all search space sets within a slot [image: ], denote by [image: ] a set of CSS sets with cardinality of [image: ] and by [image: ] a set of USS sets with cardinality of [image: ]. The location of USS sets [image: ], [image: ], in [image: ] is according to an ascending order of the search space set index. 
Denote by [image: ], [image: ], the number of counted PDCCH candidates for monitoring for CSS set [image: ] and by [image: ], [image: ], the number of counted PDCCH candidates for monitoring for USS set [image: ]. Denote by , the number of counted PDCCH candidates for each monitoring location for USS set , if  freqMonitorLocations-r16 is configured.
For the CSS sets, a UE monitors [image: ] PDCCH candidates requiring a total of [image: ] non-overlapping CCEs in a slot. 
The UE allocates PDCCH candidates for monitoring to USS sets for the primary cell having an active DL BWP with SCS configuration [image: ] in a slot if the UE is not provided PDCCHMonitoringCapabilityConfig for the primary cell or if the UE is provided PDCCHMonitoringCapabilityConfig = R15 PDCCH monitoring capability for all serving cells, or in a span if the UE is provided PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability for the primary cell, according to the following pseudocode. If for the USS sets for scheduling on the primary cell the UE is not provided CORESETPoolIndex for first CORESETs, or is provided value 0 for first CORESETs, and is provided value 1 for second CORESETs, and if  or , the following pseudocode applies only to USS sets associated with the first CORESETs. A UE does not expect to monitor PDCCH in a USS set without allocated PDCCH candidates for monitoring.
Denote by [image: ] the set of non-overlapping CCEs for search space set [image: ] and by [image: ] the cardinality of [image: ] where the non-overlapping CCEs for search space set [image: ] are determined considering the allocated PDCCH candidates for monitoring for the CSS sets and the allocated PDCCH candidates for monitoring for all search space sets [image: ], [image: ].
Set [image: ] 
Set [image: ]
Set [image: ]
while [image: ] AND [image: ]
allocate [image: ] PDCCH candidates for monitoring to USS set [image: ] 
[image: ];
[image: ];
[image: ] ;
end while
if freqMonitorLocations-r16 is configured, there are monitoring locations in frequency domain in the search space set  Denote by  the set of non-overlapping CCEs in each monitoring location of search space set  and by  the cardinality of  where the non-overlapping CCEs in each monitoring location of search space set  are determined considering the allocated PDCCH candidates for monitoring for the CSS sets and the allocated PDCCH candidates for monitoring for all search space sets  . 
Set [image: ] ;
Set [image: ];
Set [image: ];
While  AND 
Set ;
While   AND   AND 

	end while
allocate  PDCCH candidates for monitoring to USS set [image: ] 
	;
	;
	
end while




From vivo [2],
	------------------------------------------ Start TP2 for Section 10.1 of TS 38.213 ----------------------------------------
For a search space set [image: ] associated with CORESET [image: ] and configured with freqMonitorLocations-r16, it comprises of K sub search space set where K is the number of RB sets indicated as ‘1’ by freqMonitorLocations-r16. For each sub search space set, CCE is indexed according to CORESET p configuration in each RB set respectively. For a search space set s associated with CORESET p without configuration of freqMonitorLocations-r16, or a sub search space set as defined above, the CCE indexes for aggregation level [image: ] corresponding to PDCCH candidate [image: ] of the search space set in slot [image: ] for an active DL BWP of a serving cell corresponding to carrier indicator field value [image: ] are given by 
[image: ]
where
for any CSS, [image: ]; 
for a USS, [image: ], [image: ], [image: ] for [image: ], [image: ] for [image: ], [image: ] for [image: ], and [image: ];
[image: ];
[image: ] is the number of CCEs, numbered from 0 to [image: ], in CORESET [image: ]; 
[image: ] is the carrier indicator field value if the UE is configured with a carrier indicator field by CrossCarrierSchedulingConfig for the serving cell on which PDCCH is monitored; otherwise, including for any CSS, [image: ];
[image: ], where [image: ] is the number of PDCCH candidates the UE is configured to monitor for aggregation level [image: ] of a search space set [image: ] for a serving cell corresponding to [image: ]; 
for any CSS, [image: ]; 
for a USS, [image: ] is the maximum of [image: ] over all configured [image: ] values for a CCE aggregation level [image: ] of search space set [image: ] ;
the RNTI value used for [image: ] is the C-RNTI.
------------------------------------------ End TP2 for Section 10.1 of TS 38.213 ----------------------------------------



From Panasonic [10],
	[bookmark: _Hlk37151417]…
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. 
If freqMonitorLocations-r16 indicates to a UE to monitor the search space set over multiple RB sets, the number of PDCCH candidates [image: ]is assigned to each RB set.
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.
…



From Sharp [14],
	Text proposal #3
--------- beginning of text proposal for TS 38.213
10.1	UE procedure for determining physical downlink control channel assignment 
-------- Unchanged contents are omitted
For a search space set [image: ] associated with CORESET [image: ], 
· if the UE is not provided with freqMonitorLocations-r16, the CCE indexes for aggregation level [image: ] corresponding to PDCCH candidate [image: ] of the search space set in slot [image: ] for an active DL BWP of a serving cell corresponding to carrier indicator field value [image: ] 
· if the UE is provided with freqMonitorLocations-r16 and if the (k+1)’th bit in the bitmap in freqMonitorLocations-r16 is ‘1’, in RB set k, the CCE indexes for aggregation level [image: ] corresponding to PDCCH candidate [image: ] of the search space set in slot [image: ] for an active DL BWP of a serving cell corresponding to carrier indicator field value [image: ]
are given by 
[image: ]
where
for any CSS, [image: ]; 
for a USS, [image: ], [image: ], [image: ] for [image: ], [image: ] for [image: ], [image: ] for [image: ], and [image: ];
[image: ];
[image: ] is the number of CCEs, numbered from 0 to [image: ], in CORESET [image: ]; 
[image: ] is the carrier indicator field value if the UE is configured with a carrier indicator field by CrossCarrierSchedulingConfig for the serving cell on which PDCCH is monitored; otherwise, including for any CSS, [image: ];
[image: ], where [image: ] is the number of PDCCH candidates the UE is configured to monitor for aggregation level [image: ] of a search space set [image: ] for a serving cell corresponding to [image: ]; 
for any CSS, [image: ]; 
for a USS, [image: ] is the maximum of [image: ] over all configured [image: ] values for a CCE aggregation level [image: ] of search space set [image: ] ;
the RNTI value used for [image: ] is the C-RNTI.

-------- Unchanged contents are omitted
--------- end of text proposal 
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