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1 Introduction
In this contribution, we provide corrections on PDCCH enhancements for Rel-16 URLLC.

2 [bookmark: OLE_LINK71][bookmark: OLE_LINK72]Correction on PDCCH enhancement 
[bookmark: OLE_LINK69]Issue 1: Remove DCI format 1_1 indicating SCell dormancy in case of 1-bit C-DAI
Rel-16 URLLC supports the configuration of 1-bit or 2-bit counter DAI for DCI format 1_2 if one serving cell is configured in the DL. However, there is no such a configuration for DCI format 1_1 so that the DCI format 1_1 always includes 2-bit counter DAI. As a reference, we copy the relevant texts from TS38.212 v16.5.0 below. 
	TS38.212 v16.5.0 [1]
7.3.1.2.2	Format 1_1
<…>
-	Downlink assignment index – number of bits as defined in the following
-	6 bits if more than one serving cell are configured in the DL and the higher layer parameter nfi-TotalDAI-Included=true = enable. The 4 MSB bits are the counter DAI and the total DAI for the scheduled PDSCH group, and the 2 LSB bits are the total DAI for the non-scheduled PDSCH group.
-	4 bits if only one serving cell are configured in the DL and the higher layer parameter nfi-TotalDAI-Included=true = enable. The 2 MSB bits are the counter DAI for the scheduled PDSCH group, and the 2 LSB bits are the total DAI for the non-scheduled PDSCH group;
-	4 bits if more than one serving cell are configured in the DL, the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic or pdsch-HARQ-ACK-Codebook-r16= enhancedDynamic, and nfi-TotalDAI-Included=true is not configured, where the 2 MSB bits are the counter DAI and the 2 LSB bits are the total DAI;
-	4 bits if one serving cell is configured in the DL, and the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic, and the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for one or more first CORESETs and is provided coresetPoolIndex with value 1 for one or more second CORESETs, and is provided ackNackFeedbackMode = joint, where the 2 MSB bits are the counter DAI and the 2 LSB bits are the total DAI;
-	2 bits if only one serving cell is configured in the DL, the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic or pdsch-HARQ-ACK-Codebook-r16=enhancedDynamic, and nfi-TotalDAI-Included=true is not configured, when the UE is not configured with coresetPoolIndex or the value of coresetPoolIndex is the same for all CORESETs if coresetPoolIndex is provided or the UE is not configured with ackNackFeedbackMode = joint, where the 2 bits are the counter DAI;
-	0 bits otherwise. 
<…>
[bookmark: _Toc29326613][bookmark: _Toc29327763][bookmark: _Toc36045953][bookmark: _Toc36046213][bookmark: _Toc36046359][bookmark: _Toc45209276][bookmark: _Toc51852450][bookmark: _Toc66804498]7.3.1.2.3	Format 1_2
<…>
-	Downlink assignment index – 0, 1, 2 or 4 bits
-	0 bit if the higher layer parameter downlinkAssignmentIndexDCI-1-2 is not configured;
-	1, 2 or 4 bits determined by higher layer parameter downlinkAssignmentIndexDCI-1-2 otherwise,
-	4 bits if more than one serving cell are configured in the DL and the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic, where the 2 MSB bits are the counter DAI and the 2 LSB bits are the total DAI
-	4 bits if one serving cell are configured in the DL and the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic, and the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for one or more first CORESETs and is provided coresetPoolIndex with value 1 for one or more second CORESETs, and is provided ackNackFeedbackMode = joint, where the 2 MSB bits are the counter DAI and the 2 LSB bits are the total DAI.
-	1 or 2 bits if only one serving cell is configured in the DL and the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic, when the UE is not configured with coresetPoolIndex or the value of coresetPoolIndex is the same for all CORESETs if coresetPoolIndex is provided or the UE is not configured with ackNackFeedbackMode = joint, where the 1 bit or 2 bits are the counter DAI.
<…>


Also, a UE does not multiplex with HARQ-ACK information of two DCI formats, where one DCI format has 2-bit counter DAI and another DCI format has 1-bit counter DAI based on the following highlighted text as yellow in TS38.213 v16.5.0 [2]. 
	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
…
Denote by  the number of bits for the counter DAI and set . Denote by  the value of the counter DAI in a DCI format scheduling PDSCH reception, SPS PDSCH release or SCell dormancy indication on serving cell  in PDCCH monitoring occasion  according to Table 9.1.3-1 or Table 9.1.3-1A. Denote by  the value of the total DAI in a DCI format in PDCCH monitoring occasion  according to Table 9.1.3-1. The UE assumes a same value of total DAI in all DCI formats that include a total DAI field in PDCCH monitoring occasion . A UE does not expect to multiplex, in a same Type-2 HARQ-ACK codebook, HARQ-ACK information that is in response to detection of DCI formats with different number of bits for the counter DAI field.
…


Therefore, the UE generates one Type-2 HARQ-ACK CB based on 2-bit counter DAI in DCI format 1_0 and 1_1 and another Type-2 HARQ-ACK CB based on 1-bit counter DAI in DCI format 1_2 (if 1-bit counter DAI is configured). Also, the N-bit counter DAI only counts the number of {serving cell, PDCCH monitoring occasion}-pairs in DCI formats with the N-bit counter DAI. However, Table 9.1.3-1A, shown in below, says that the number of {serving cell, PDCCH monitoring occasion}-pair(s) in which DCI format 1_1 indicating SCell dormancy is also counted for the 1-bit counter DAI. 
Table 9.1.3-1A: Value of counter DAI for 
	DAI

	 
	Number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH transmission(s) associated with PDCCH or PDCCH indicating SPS PDSCH release or DCI format 1_1 indicating SCell dormancy is present, denoted as  and 

	0
	1
	

	1
	2
	



This is not aligned with the UE behavior “A UE does not expect to multiplex, in a same Type-2 HARQ-ACK codebook, HARQ-ACK information that is in response to detection of DCI formats with different number of bits for the counter DAI field.” So, we propose to adopt the following TP on the Clause 9.1.3.1 in TS38.213. 
· Proposal 1. Adopt the following TP for Clause 9.1.3.1 in TS38.213. 
	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
< Unchanged parts are omitted >
Table 9.1.3-1A: Value of counter DAI for 
	DAI

	 
	Number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH transmission(s) associated with PDCCH or PDCCH indicating SPS PDSCH release or DCI format 1_1 indicating SCell dormancy is present, denoted as  and 

	0
	1
	

	1
	2
	


< Unchanged parts are omitted >



Issue 2: Correction on 
Note that the following correction is not relevant to Rel-16 URLLC WI, but it is included in this contribution to facilitate the discussion. 
At the RAN1#103-e meeting, RAN1 endorsed the following alignment CR for TS38.213 (R1-2009742, CR0176) [3]. The alignment CR included editorial changes to improve readability and compatibility of equations. Among the editorial changes, the equation (highlighted as ‘yellow’) was changed from  to . Due to this change, even though the UE does not detect any DCI format scheduling CBG-based transmission, nHARQ-ACK,CBG is not 0, which makes wrong UE behaviour for obtaining a PUCCH transmission power. 

	R1-2009742, CR0176 [3]
9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
<…>
[image: ]
<…>


Therefore, we propose to adopt the following TP on the Clause 9.1.3.1 in TS38.213.
· Proposal 2. Adopt the following TP for Clause 9.1.3.1 in TS38.213. 
	[bookmark: _Ref500250940][bookmark: _Toc12021473][bookmark: _Toc20311585][bookmark: _Toc26719410][bookmark: _Toc29894843][bookmark: _Toc29899142][bookmark: _Toc29899560][bookmark: _Toc29917297][bookmark: _Toc36498171][bookmark: _Toc45699197][bookmark: _Toc66974075]9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
< Unchanged parts are omitted >
If , the UE also determines  for obtaining a PUCCH transmission power, as described in Clause 7.2.1, with 
	
where
-	if ,  is the value of the counter DAI in the last DCI format scheduling CBG-based PDSCH reception for any serving cell  that the UE detects within the  PDCCH monitoring occasions 
-	if ,,  is the value of the total DAI in the last DCI format scheduling CBG-based PDSCH reception for any serving cell  that the UE detects within the  PDCCH monitoring occasions
-	,  if the UE does not detect any DCI format scheduling CBG-based PDSCH reception for any serving cell  in any of the  PDCCH monitoring occasions 
-	 is the total number of DCI formats scheduling CBG-based PDSCH receptions that the UE detects within the  PDCCH monitoring occasions for serving cell .  if the UE does not detect any DCI format scheduling CBG-based PDSCH reception for serving cell  in any of the  PDCCH monitoring occasions
-	 is the number of CBGs the UE receives in a PDSCH scheduled by a DCI format that supports CBG-based PDSCH reception that the UE detects in PDCCH monitoring occasion  for serving cell  and the UE reports corresponding HARQ-ACK information in the PUCCH 
< Unchanged parts are omitted >



3 Conclusion
In this contribution, we presented corrections for Rel-16 URLLC PDCCH enhancements and proposed to adopt two following TPs. 
· Proposal 1. Adopt the following TP for Clause 9.1.3.1 in TS38.213. 
	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
< Unchanged parts are omitted >
Table 9.1.3-1A: Value of counter DAI for 
	DAI

	 
	Number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH transmission(s) associated with PDCCH or PDCCH indicating SPS PDSCH release or DCI format 1_1 indicating SCell dormancy is present, denoted as  and 

	0
	1
	

	1
	2
	


< Unchanged parts are omitted >



· Proposal 2. Adopt the following TP for Clause 9.1.3.1 in TS38.213. 
	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
< Unchanged parts are omitted >
If , the UE also determines  for obtaining a PUCCH transmission power, as described in Clause 7.2.1, with 
	
where
-	if ,  is the value of the counter DAI in the last DCI format scheduling CBG-based PDSCH reception for any serving cell  that the UE detects within the  PDCCH monitoring occasions 
-	if ,,  is the value of the total DAI in the last DCI format scheduling CBG-based PDSCH reception for any serving cell  that the UE detects within the  PDCCH monitoring occasions
-	,  if the UE does not detect any DCI format scheduling CBG-based PDSCH reception for any serving cell  in any of the  PDCCH monitoring occasions 
-	 is the total number of DCI formats scheduling CBG-based PDSCH receptions that the UE detects within the  PDCCH monitoring occasions for serving cell .  if the UE does not detect any DCI format scheduling CBG-based PDSCH reception for serving cell  in any of the  PDCCH monitoring occasions
-	 is the number of CBGs the UE receives in a PDSCH scheduled by a DCI format that supports CBG-based PDSCH reception that the UE detects in PDCCH monitoring occasion  for serving cell  and the UE reports corresponding HARQ-ACK information in the PUCCH 
< Unchanged parts are omitted >
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