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1. Introduction

As described in [17], TP reflecting the following agreement is discussed in Section 2.

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

Agreed TP as the outcome of the email discussion [100b-e-NR-unlic-NRU-WB-02] is provided in Section 3.

2. Issue#2a: TP for nrofCandidates and nrofCandidates-SFI

Based on text proposals given by Appendix, the following text proposals are provided as the starting point.

<TP for TS 38.213>

Reason for changes
To capture the agreement that 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.

Summary of changes
If a search space is provided with freqMonitorLocations-r16, the number of CCEs and the CCE indexes for an aggregation level corresponding to PDCCH candidate configured for the search space set are determined per each of RB sets configured by freqMonitorLocations-r16.

Specs/Sections impacted
TS 38.213 Clause 10.1

Consequences if not approved
The corresponding agreement is not reflected in specification.


	[bookmark: _Toc36498186]10.1	UE procedure for determining physical downlink control channel assignment 
<Unchanged parts are omitted>

For a search space set [image: ] associated with CORESET [image: ], 
· if the search space [image: ] 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 search space [image: ] is provided with the bitmap freqMonitorLocations-r16 and MSB  in the bitmap is ‘1’, for the corresponding RB set  in the DL BWP, 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: ] and RB set k if freqMonitoringLocations-r16 ㄷ provided in the search space [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.




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

	Company
	Response
	Comments

	Nokia
	the TP looks good to me
	I was a bit wondering whether it is clear that CCEs indexing  is defined within each RB-set, and not  across all RB-set k set as ‘1’.

[image: cid:image001.png@01D61CEB.74BCF080]


	Ericsson
	Some changes suggested, and one question about another sentence that may need a modification
	I think the following is easier to understand:

For a search space set [image: ] associated with CORESET [image: ], 
· if the search space [image: ] 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 search space [image: ] is provided with the bitmap freqMonitorLocations-r16 and the MSB  in the bitmap is ‘1’, for the corresponding RB set  in the DL BWP, the CCE indexes for aggregation level [image: ] corresponding to PDCCH candidate [image: ] of the search space set in slot [image: ] for RB set k of an active DL BWP of a serving cell corresponding to carrier indicator field value [image: ]
is given by

and the following is more compact, since the condition that MSB k must be set to ‘1’ is already defined above:

[image: ] is the number of CCEs, numbered from 0 to [image: ], in CORESET [image: ] or and RB set k if indicated by freqMonitoringLocations-r16 if is provided, in the search space [image: ];


Then one question. We also agreed that the number of PDCCH candidates is replicated in all RB sets where there is a ‘1’ in freqMonitorLocations, so isn’t the following change needed too?

[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: ], and if freqMonitoringLocations-r16 is provided, RB set k of the active BWP of the serving cell; 

	Nokia2
	
	[image: cid:image001.png@01D61E6E.342F28B0], where [image: cid:image002.png@01D61E6E.342F28B0] is the number of PDCCH candidates the UE is configured to monitor for aggregation level [image: cid:image003.png@01D61E6E.342F28B0] of a search space set [image: cid:image004.png@01D61E6E.342F28B0] for a serving cell corresponding to [image: cid:image005.png@01D61E6E.342F28B0], and if freqMonitoringLocations-r16 is provided, RB set k of the active BWP of the serving cell;


Karol: My opinion is that such change is not needed, because only single value of [image: cid:image002.png@01D61E6E.342F28B0] is configured, and we already say at the beginning of the TP that  search-space is hashed in RB-set k  on the set of  CCEs  that are physically (and indexed) on that RB-set k.





3. Conclusion
<TP for TS 38.213>

Reason for changes
[bookmark: _GoBack]To capture the agreement that 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.

Summary of changes
If a search space is provided with freqMonitorLocations-r16, the number of CCEs and the CCE indexes for an aggregation level corresponding to PDCCH candidate configured for the search space set are determined per each of RB sets configured by freqMonitorLocations-r16.

Specs/Sections impacted
TS 38.213 Clause 10.1

Consequences if not approved
The corresponding agreement is not reflected in specification.


	10.1	UE procedure for determining physical downlink control channel assignment 
<Unchanged parts are omitted>

For a search space set [image: ] associated with CORESET [image: ], 
· if the search space [image: ] 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 search space [image: ] is provided with the bitmap freqMonitorLocations-r16 and MSB  in the bitmap is ‘1’, for the corresponding RB set  in the DL BWP, 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: ] and RB set k if freqMonitoringLocations-r16 is provided in the search space [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.
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Appendix: Text proposals corresponding to Issues#2a
Issue#2a
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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Necg, is the number of CCEs, numbered from 0 to Necg , —1, in CORESET P
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