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Introduction
In this contribution, we discuss some remaining issues on PDCCH enhancements mainly including
· Ambiguity of subselection indication for DCI format 0_1 and DCI format 0_2;
· Search space sharing;
· Missing DCI format 0_2/1_2 for PDCCH buffering.
[bookmark: OLE_LINK1]Discussions
Issue 1: Ambiguity of subselection indication for DCI format 0_1 and DCI format 0_2   

According to the TS 38.214 [1], aperiodic CSI-RS trigger procedure for DCI format 0_1 is applied to that for DCI format 0_2 by applying the higher layer parameter reportTriggerSize-ForDCIFormat0_2 instead of reportTriggerSize. Furthermore, as described in 5.2.1.5.1 in TS 38.214, when the number of configured CSI triggering states in CSI-AperiodicTriggerStateList is greater than ,  the UE would receive a subselection indication for selection of the configured aperiodic triggering states. For a case where the number of configured CSI triggering states would be larger than the corresponding number indicated by the reportTriggerSize and also be larger than the corresponding number indicated the reportTriggerSize-ForDCIFormat0_2, it would give an impression that the UE 102 would receive two subselection indications. However, the subselection indication is common for the DCI format 0_1 and 0_2. 

Moreover, the number of selected CSI trigger states in the subselection indication should be a maximum number between the number indicated by the reportTriggerSize and the number indicated the reportTriggerSize-ForDCIFormat0_2. That is, the CSI request field with less bitwidth in a DCI format is used to map to the first  selected CSI trigger states of the selected CSI trigger states in the subselection indication.  
Proposal 1: Adopt the following TP in TS 38.214 to precisely describe the subselection indication used for aperiodic CSI-RS trigger procedure for DCI format 0_1 and DCI format 0_2.
 
	TP1
TS 38.214 V16.2.0 (2020-06)
5.2.1.5.1 	Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology 
< Unchanged parts are omitted >
A trigger state is initiated using the CSI request field in DCI.
-	When all the bits of CSI request field in DCI are set to zero, no CSI is requested.







[bookmark: _Hlk498207844]-	When the number of configured CSI triggering states in CSI-AperiodicTriggerStateList is greater than , where  is the number of bits in the DCI CSI request field, the UE receives a subselection indication, as described in clause 6.1.3.13 of [10, TS 38.321], used to map up to first  trigger states to the codepoints of the CSI request field in DCI.  is configured by the higher layer parameter reportTriggerSize where . When the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the subselection indication, the corresponding action in [10, TS 38.321] and UE assumption on the mapping of the selected CSI trigger state(s) to the codepoint(s) of DCI CSI request field shall be applied starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH. For the case that the number of configured CSI triggering states in CSI-AperiodicTriggerStateList is greater than , where  is the number of bits in the DCI CSI request field in either of DCI format 0_1 and DCI format 0_2, the subselection indication is applied to both DCI format 0_1 and DCI format 0_2.

-	When the number of CSI triggering states in CSI-AperiodicTriggerStateList is less than or equal to , the CSI request field in DCI directly indicates the triggering state.




Issue 2: Search space sharing 
Due to the introduction of new DCI format for eURLLC, description for search space sharing in TS 38.213[2] has been modified as below.
	TS 38.213 V16.2.0 (2020-06) Current specification
10.1	UE procedure for determining physical downlink control channel assignment
A UE that 
-	is configured for operation with carrier aggregation, and 
-	indicates support of search space sharing through searchSpaceSharingCA-UL or through searchSpaceSharingCA-DL, and 
-	has a PDCCH candidate with CCE aggregation level [image: ] in CORESET [image: ] for a first DCI format scheduling PUSCH transmission, other than DCI format 0_0, or for a second DCI format scheduling PDSCH reception or SPS PDSCH release, other than DCI format 1_0, having a first size and associated with serving cell [image: ], 
can receive a corresponding PDCCH through a PDCCH candidate with CCE aggregation level [image: ] in CORESET [image: ] for a first DCI format or for a second DCI format, respectively, having a second size and associated with serving cell [image: ] if the first size and the second size are same. 



In Rel-15, DCI format 0_1 is used for search space sharing. Note that although DCI format 0_1 cannot be used for release of type 2 PUSCH but can be used for release of semi-persistent CSI transmission on PUSCH.
In Rel-16, the DCI format 0_1 and 0_2 are further agreed to support release of type 2 PUSCH transmission. However, the above description of search space sharing captures the DCI format scheduling PDSCH reception, SPS PDSCH release, DCI format scheduling PUSCH transmission but miss capturing the PUSCH release. Therefore, PUSCH release should be captured to make the description of search space sharing correct and precise.  
Proposal 2: Adopt the following TP2 for section 10.1 in TS 38.213 to compensate for a missing case of PUSCH release for search space sharing.
	TP2
TS 38.213 V16.2.0 (2020-06)
10.1	UE procedure for determining physical downlink control channel assignment
< Unchanged parts are omitted >
A UE that 
-	is configured for operation with carrier aggregation, and 
-	indicates support of search space sharing through searchSpaceSharingCA-UL or through searchSpaceSharingCA-DL, and 
-	has a PDCCH candidate with CCE aggregation level [image: ] in CORESET [image: ] for a first DCI format scheduling PUSCH transmission or releasing PUSCH transmission, other than DCI format 0_0, or for a second DCI format scheduling PDSCH reception or SPS PDSCH release, other than DCI format 1_0, having a first size and associated with serving cell [image: ], 
can receive a corresponding PDCCH through a PDCCH candidate with CCE aggregation level [image: ] in CORESET [image: ] for a first DCI format or for a second DCI format, respectively, having a second size and associated with serving cell [image: ] if the first size and the second size are same. 
< Unchanged parts are omitted >



Issue 3: Missing DCI format 0_2/1_2 for PDCCH buffering
In Rel-15, the UE is not required to store more than 16 PDCCHs for PDSCH receptions and PUSCH transmissions on a scheduled cell, respectively. Due to the introduction of the new DCI format 0_2/1_2 for URLLC, the maximum stored number of PDCCHs should include the DCI format 0_2/1_2. Thus to capture the missing DCI format 0_2/1_2 for PDCCH buffering, we propose as follows.
Proposal 3: Adopt the following TP3 for section 10.1 in TS 38.213 to capture a missing DCI formats 0_2/1_2 for PDCCH buffering.
	TP3
TS 38.213 V16.2.0 (2020-06)
10.1	UE procedure for determining physical downlink control channel assignment
< Unchanged parts are omitted >
For a scheduled cell and at any time, a UE expects to have received at most 16 PDCCHs for DCI formats 1_0 or 1_1 with CRC scrambled by C-RNTI, CS-RNTI, or MCS-C-RNTI scheduling 16 PDSCH receptions for which the UE has not received any corresponding PDSCH symbol and at most 16 PDCCHs for DCI formats 0_0 or 0_1 with CRC scrambled by C-RNTI, CS-RNTI, or MCS-C-RNTI scheduling 16 PUSCH transmissions for which the UE has not transmitted any corresponding PUSCH symbol. 
< Unchanged parts are omitted >



Conclusion
In this contribution, we have discussed the remaining issue on the PDCCH enhancement and have the following proposals:
Proposal 1: Adopt the following TP in TS 38.214 to precisely describe the subselection indication used for aperiodic CSI-RS trigger procedure for DCI format 0_1 and DCI format 0_2.
	TP1
TS 38.214 V16.2.0 (2020-06)
5.2.1.5.1 	Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology 
< Unchanged parts are omitted >
A trigger state is initiated using the CSI request field in DCI.
-	When all the bits of CSI request field in DCI are set to zero, no CSI is requested.







[bookmark: _GoBack]-	When the number of configured CSI triggering states in CSI-AperiodicTriggerStateList is greater than , where  is the number of bits in the DCI CSI request field, the UE receives a subselection indication, as described in clause 6.1.3.13 of [10, TS 38.321], used to map up to first  trigger states to the codepoints of the CSI request field in DCI.  is configured by the higher layer parameter reportTriggerSize where . When the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the subselection indication, the corresponding action in [10, TS 38.321] and UE assumption on the mapping of the selected CSI trigger state(s) to the codepoint(s) of DCI CSI request field shall be applied starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH. For the case that the number of configured CSI triggering states in CSI-AperiodicTriggerStateList is greater than , where is the number of bits in the DCI CSI request field in either of DCI format 0_1 and DCI format 0_2, the subselection indication is applied to both DCI format 0_1 and DCI format 0_2.

-	When the number of CSI triggering states in CSI-AperiodicTriggerStateList is less than or equal to , the CSI request field in DCI directly indicates the triggering state.




Proposal 2: Adopt the following TP2 for section 10.1 in TS 38.213 to compensate for a missing case of PUSCH release for search space sharing.
	TP2
TS 38.213 V16.2.0 (2020-06)
10.1	UE procedure for determining physical downlink control channel assignment
< Unchanged parts are omitted >
A UE that 
-	is configured for operation with carrier aggregation, and 
-	indicates support of search space sharing through searchSpaceSharingCA-UL or through searchSpaceSharingCA-DL, and 
-	has a PDCCH candidate with CCE aggregation level [image: ] in CORESET [image: ] for a first DCI format scheduling PUSCH transmission or releasing PUSCH transmission, other than DCI format 0_0, or for a second DCI format scheduling PDSCH reception or SPS PDSCH release, other than DCI format 1_0, having a first size and associated with serving cell [image: ], 
can receive a corresponding PDCCH through a PDCCH candidate with CCE aggregation level [image: ] in CORESET [image: ] for a first DCI format or for a second DCI format, respectively, having a second size and associated with serving cell [image: ] if the first size and the second size are same. 
< Unchanged parts are omitted >



Proposal 3: Adopt the following TP3 for section 10.1 in TS 38.213 to capture a missing DCI formats 0_2/1_2 for PDCCH buffering.
	TP3
TS 38.213 V16.2.0 (2020-06)
10.1	UE procedure for determining physical downlink control channel assignment
< Unchanged parts are omitted >
For a scheduled cell and at any time, a UE expects to have received at most 16 PDCCHs for DCI formats 1_0 or 1_1 with CRC scrambled by C-RNTI, CS-RNTI, or MCS-C-RNTI scheduling 16 PDSCH receptions for which the UE has not received any corresponding PDSCH symbol and at most 16 PDCCHs for DCI formats 0_0 or 0_1 with CRC scrambled by C-RNTI, CS-RNTI, or MCS-C-RNTI scheduling 16 PUSCH transmissions for which the UE has not transmitted any corresponding PUSCH symbol. 
< Unchanged parts are omitted >
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