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Introduction
In current version of TS38.213, two issues are observed: one is for the ordering of DCI format to determine PUCCH resource, the dimension of PDSCH starting order is missing, and second one is for Type-2 HARQ-ACK codebook generation, it is not clear the implementation priority between the conditions CORESETs index and PDSCH starting time to order the counter DAI. In this contribution, we give analysis on these two issues, and provide clarifications on them. 
Discussion
Issue 1: Ordering DCI formats to determine PUCCH resource
The order to determine the last DCI format and PUCCH resource for HARQ feedback is highlighted as below:
	TS38.213 v16.17.0, clause 9.2.3
For a PUCCH transmission with HARQ-ACK information, a UE determines a PUCCH resource after determining a set of PUCCH resources for [image: ] HARQ-ACK information bits, as described in clause 9.2.1. The PUCCH resource determination is based on a PUCCH resource indicator field [5, TS 38.212], if present, in a last DCI format, excluding the SPS activation DCI, among the DCI formats that have a value of a PDSCH-to-HARQ_feedback timing indicator field, if present, or a value of dl-DataToUL-ACK, or dl-DataToUL-ACK-r16, or dl-DataToUL-ACK-DCI-1-2, indicating a same slot for the PUCCH transmission, that the UE detects and for which the UE transmits corresponding HARQ-ACK information in the PUCCH where, for PUCCH resource determination, detected DCI formats are first indexed in an ascending order across serving cells indexes for a same PDCCH monitoring occasion and are then indexed in an ascending order across PDCCH monitoring occasion indexes. For indexing DCI formats within a serving cell for a same PDCCH monitoring occasion, if 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 on an active DL BWP of a serving cell, and with ackNackFeedbackMode = joint for the active UL BWP, detected DCI formats from PDCCH receptions in the first CORESETs are indexed prior to detected DCI formats from PDCCH receptions in the second CORESETs.


The order of DCI formats is summarized as:
· First, index in an ascending order across CORESET indexes within a serving cell for a same PDCCH monitoring occasion;
· Second, index in an ascending order across serving cells indexes for a same PDCCH monitoring occasion;
· Third, index in an ascending order across PDCCH monitoring occasion indexes.
However, within a same CORESET, there are still more than one DCI formats and how to order them are not clear in the spec. Refer to the order of DAI values for Type-2 HARQ codebook, PDSCH reception starting time is also considered. Thus, same principle can be applied as well.
For example, in the Figure 1 below, five DCI formats are detected in a same monitoring occasion and belong to two CORESETs, where DCI format {2} is in the first CORESET, and DCI formats {0,1,3,4} are within the second CORESET. In CC0, DCI format 3 should be indexed before DCI format 4, since PDSCH3 starts earlier than PDSCH4. Similarly, the principle is applied to CC1 as well, and the final order of DCI formats is DCI format {3, 4, 2, 0, 1}. The last DCI format is DCI format 1.
[image: C:\Users\h00422829\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\F56AF1ED.tmp]
[bookmark: _Ref166245897]Figure 1. The order of determining last DCI
Proposal 1: The PDSCH starting time is included in ordering the detected DCI formats and determining the last DCI format, where DCI formats are indexed in an increasing order of the PDSCH reception starting time within the CORESET(s) with same index within a serving cell for a same PDCCH monitoring occasion.
Issue 2: Ordering DAI values in DCI formats to generate Type-2 HARQ-ACK codebook
When determine the value of the counter DAI field in DCI formats, there is still an ordering rule across the DCI formats as below. 
	A value of the counter DAI field in DCI formats, each scheduling PDSCH receptions on respective more than one serving cells with associated HARQ-ACK information in a same HARQ-ACK codebook, denotes the accumulative number of {serving cell with smallest index from the more than one serving cells, PDCCH monitoring occasion}-pairs in which PDSCH receptions are present up to the current more than one serving cells and current PDCCH monitoring occasion,
[bookmark: _Hlk166246766]-	first, if the UE indicates by type2-HARQ-ACK-Codebook support for more than one PDSCH receptions on a serving cell that are scheduled from a same PDCCH monitoring occasion, in increasing order of the PDSCH reception starting time for the same {serving cell with smallest index from the more than one serving cells, PDCCH monitoring occasion} pair,
-	second in ascending order of the smallest serving cell index from the more than one serving cells, and 
-	third in ascending order of PDCCH monitoring occasion index , where .
[bookmark: _Hlk166235503]If, for an active DL BWP of a serving cell, 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, the value of the counter DAI is in the order of the first CORESETs and then the second CORESETs for a same serving cell index and a same PDCCH monitoring occasion index. 


The part of spec marked in blue specifies that if more than one PDSCH receptions on a serving cell that are scheduled from a same PDCCH monitoring occasion, the counter DAI is accumulated in increasing order of the PDSCH reception starting time. For the similar situation, the part of spec marked in yellow requires UE count DAI in the first CORESET first and then the second CORESET. However, spec does not state the implementation priority of these two-colored paragraphs, and they may become contradict each other for some cases.
For example, in the Figure 2 below, four DCI formats are detected in the same PDCCH monitoring occasion and belong to two serving cells, where DCI {2} is in the first CORESET and DCI {1, 3, 4} are within the second CORESET. In CC 1, if the value of the counter DAI is in the order of first the different CORESETs, then the order of DCI format 2 is before DCI format 1 since DCI format 2 is in the first CORESET and DCI format 1 is in the second CORESET. However, this is not consistent with the rule that counter DAI is in the increasing order of PDSCH starting time within the same serving cell and the same PDCCH monitoring occasion, where starting time of PDSCH 1 is earlier than PDSCH 2. 
Similarly, if the value of the counter DAI is in the order of first the PDSCH starting times, the order of DCI format 2 is after DCI format 1, since starting time of PDSCH 2 is later than starting time of PDSCH 1. This is not consistent with the rule that counter DAI is in the order of the first CORESETs and then the second CORESETs, since DCI format 2 is in the first CORESET and DCI format 1 is in the second CORESET.
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[bookmark: _Ref166251852][bookmark: _Ref166251786]Figure 2. The order of determining counter DAI value in DCI formats
To fix this issue, a similar order to determine the last DCI format can be reused. For the DAI field in DCI formats within a serving cell index scheduled from a same monitoring occasion, DAI values are accumulated within same CORESET pool index first (blue highlighted part is applied) and then accumulated between different CORESETs (yellow highlighted part is applied). 
For these two issues above, a draft CR on the spec is provided in our companion contribution[2].
Proposal 2: If more than one PDSCH receptions on a serving cell that are scheduled from a same PDCCH monitoring occasion, DAI values are accumulated within same CORESET pool index first and then accumulated between different CORESETs.
Conclusion
In this contribution, we have discussed the orders of DCI formats to determine the last DCI format and the order of DCI formats to accumulate the counter DAI values of DCI formats, and made the following proposals: 
Proposal 1: The PDSCH starting time is included in ordering the detected DCI formats and determining the last DCI format, where DCI formats are indexed in an increasing order of the PDSCH reception starting time within the CORESET(s) with same index within a serving cell for a same PDCCH monitoring occasion.
Proposal 2: If more than one PDSCH receptions on a serving cell that are scheduled from a same PDCCH monitoring occasion, DAI values are accumulated within same CORESET pool index first and then accumulated between different CORESETs.
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