9

3GPPRAN5 - TTCN Workshop #49
R5w200105
Sophia Antipolis, France, 17th April 2020
Agenda Item:
10 (5G)

Source:
MCC TF160
Title:
Handling of DAI in DCIs
Document for:
Endorsement

1
Introduction
At RAN5#86-e, a CR to TS 38.508-1 was submitted in R5-200584 to update the default content of field ‘1st downlink assignment index’ (DAI) in DCI format 0_1. Eventually it was decided to take more time to analyse the potential issue, R5-200584 was withdrawn and a RAN5 Action Point was raised. 
	Action ID
	sWG
	Action
	Responsible
	Relevant Tdoc
	Deadline
	Status

	AP#86.01
	SIG
	Study into impact on 5G Test Model and ASP when DAI value is not hard coded
	Qualcomm, TF160, R&S, Keysight, Anritsu
	R5-200584
	RAN5#87
	Pending




The present contribution aims at addressing this Action Point. 
2
Current prose status in TS 38.508-1
In TS 38.508-1-g31, we have the following default settings: 

–
DCI format 0_1
Table 4.3.6.1.1.2-1: Physical layer parameters for DCI format 0_1

	Parameter
	Value
	Value in binary
	Condition

	Carrier indicator
	Not present
	-
	

	UL/SUL indicator
	Not present (0 bit for UEs not configured with SUL in the cell)
	-
	

	Identifier for DCI formats
	Indicating an UL DCI format
	“0”
	

	Bandwidth part indicator
	Not present (indicating active BWP, not present in case of only one BWP-Id as per Table 4.6.3-8)
	-
	

	Frequency domain resource assignment
	Dependent on test parameters
	-
	

	Time domain resource assignment
	Indicating the first entry of PDSCH-TimeDomainResourceAllocationList to be used
	“0000”
	

	Frequency hopping flag
	Not present
	-
	

	Modulation and coding scheme
	Dependent on test parameters
	-
	

	New data indicator
	Set for every data transmission / retransmission according to the rules specified in TS 38.321 [20]
	-
	

	Redundancy version
	Dependent on test parameters
	-
	

	HARQ process number
	Depending on test parameters
	-
	

	1st downlink assignment index
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 = 1 as per Table 9.1.3-2 in TS 38.213 [22]
	“00”
	

	2nd downlink assignment index
	Not present (0 bit if one HARQ-ACK sub-codebook)
	-
	

	TPC command for scheduled PUSCH
	0 dB (accumulated TPC) as per Table 7.1.1-1 in TS 38.213 [22]
	“01”
	

	SRS resource indicator
	Not present
	-
	

	Precoding information and number of layers
	Depending on test parameters

Number of bits determined by determined by antenna ports , txConfig, and higher layer parameters transformPrecoder, maxRank, and codebookSubset in Table 4.6.3-118: PUSCH-Config (NOTE 1)
Value is determined by number of layer and the selected TPMI as per clause 7.3.1.1.2 TS 38.212 [27]
	-
	

	
	2
	“10”
	2TX_UL_MIMO

	Antenna ports
	Port 0 (NOTE 2)
	“000”
	

	
	
	“00”
	TRANSFORM _PRECODER _ENABLED

	SRS request
	No aperiodic SRS resource set triggered as per Table 7.3.1.1.2-24 in TS 38.212 (no SUL configured)
	“00”
	

	CSI request
	Not present
	-
	

	CBG transmission information
	Not present
	-
	

	PTRS-DMRS association
	DMRS port 0
	“00”
	PTRS_UL_CONFIG

	
	Not present
	-
	

	beta_offset indicator
	Not present (0 bit if the higher layer parameter dynamic in uci-on-PUSCH is not configured)
	-
	

	DMRS sequence initialization
	
[image: image2.wmf]SCID

n

 = 0 (ScramblingID0 is not present as per Table 4.6.3-50)
	“0”
	

	
	Not present
	-
	TRANSFORM _PRECODER _ENABLED

	UL-SCH indicator
	Dependent on test parameters
1 bit. A value of "1" indicates UL-SCH shall be transmitted on the PUSCH and a value of "0" indicates UL-SCH shall not be transmitted on the PUSCH.
	-
	

	NOTE 1:
codebookSubset = nonCoherent, 2 layers,TPMI = 0 as specified in TS 38.212 [27] Table 7.3.1.1.2-4
NOTE 2:
Bitsize depends on transform precoder being enabled/disabled (PUSCH_Config, Table 4.6.3-118) and on dmrs-Type and maxLength (DMRS-UplinkConfig, Table 4.6.3-51); 3 bits (transform precoder disabled) or 2 bits (transform precoder enabled) for DMRS type 1 and len1


–
DCI format 1_0 (for UE-specific data)
Table 4.3.6.1.2.1-1: Physical layer parameters for DCI format 1_0

	Parameter
	Value
	Value in binary

	Identifier for DCI formats
	Indicating a DL DCI format
	“01”

	Frequency domain resource assignment
	Dependent on test parameters
	-

	Time domain resource assignment
	Indicating the first entry of PDSCH-TimeDomainResourceAllocationList to be used
	“0000”

	VRB-to-PRB mapping
	Non-interleaved
	“0”

	Modulation and coding scheme
	Dependent on test parameters
	-

	New data indicator
	Set for every data transmission/retransmission according to the rules specified in TS 38.321
	-

	Redundancy version
	Dependent on test parameters
	-

	HARQ process number
	Depending on test parameters
	-

	Downlink assignment index
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 = 1 as per Table 9.1.3-1 in TS 38.213
	“00”

	TPC command for scheduled PUCCH
	0 dB (accumulated TPC) as per Table 7.2.1-1 in TS 38.213
	“01”

	PUCCH resource indicator
	PUCCH-ResourceId[7] = 6 in pucch-ResourceSetID[1] or PUCCH-ResourceId[7] = 14 in pucch-ResourceSetID[2] as defined in Table 4.6.3-112 (Mapping as per Table 9.2.3-2 in TS 38.213)
	“110”

	PDSCH-to-HARQ_feedback timing indicator
	K1 slots as specified in 9.2.3 in TS 38.213
	

	
	µ=0 (SCS=15kHz):
K1=7
	‘110’B

	
	µ=1 (SCS=30kHz):
K1=5
	‘100’B

	
	µ=3 (SCS=120kHz):
K1=8
	‘111’B


–
DCI format 1_1
Table 4.3.6.1.2.2-1: Physical layer parameters for DCI format 1_1

	Parameter
	Value
	Value in binary

	Carrier indicator
	Not present
	-

	Identifier for DCI formats
	Indicating a DL DCI format
	“1”

	Bandwidth part indicator
	Not present
	-

	Frequency domain resource assignment
	Dependent on test parameters
	-

	Time domain resource assignment
	Indicating the first entry of PDSCH-TimeDomainResourceAllocationList to be used
	“0000”

	VRB-to-PRB mapping
	Non-interleaved
	“0”

	PRB bundling size indicator
	Not present (semi-static PRB_bundling)
	-

	Rate matching indicator
	Not present
	-

	ZP CSI-RS trigger
	Not present
	-

	Modulation and coding scheme (TB1)
	Dependent on test parameters
	-

	New data indicator (TB1)
	Set for every data transmission/retransmission according to the rules specified in TS 38.321 [20]
	-

	Redundancy version (TB1)
	Dependent on test parameters
	-

	Modulation and coding scheme (TB2)
	Dependent on test parameters
	-

	New data indicator (TB2)
	Set for every data transmission/retransmission according to the rules specified in TS 38.321 [20]
	-

	Redundancy version (TB2)
	Dependent on test parameters
	-

	HARQ process number
	Depending on test parameters
	-

	Downlink assignment index
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 = 1 as per Table 9.1.3-1 in TS 38.213 [22]
	“00”

	TPC command for scheduled PUCCH
	0 dB (accumulated TPC) as per Table 7.2.1-1 in TS 38.213 [22]
	“01”

	PUCCH resource indicator
	PUCCH-ResourceId[7] = 6 in pucch-ResourceSetID[1] or PUCCH-ResourceId[7] = 14 in pucch-ResourceSetID[2] as defined in Table 4.6.3-112 (Mapping as per Table 9.2.3-2 in TS 38.213 [22])
	“110”

	PDSCH-to-HARQ_feedback timing indicator
	corresponding to K1 slots as per Table 9.2.3-1 in TS 38.213 [22] and dl-DataToUL-ACK in Table 4.6.3-112
	

	
	µ=0 (SCS=15kHz):
K1=7
	“101”

	
	µ=1 (SCS=30kHz):
K1=5
	“011”

	
	µ=3 (SCS=120kHz):
K1=8
	“110”

	Antenna port(s)
	DMRS port 0 as per Table 7.3.1.2.2-1 in TS 38.212 [27] (dmrs-Type = DMRS type 1 and maxLength = len1 as per Table 4.6.3-50)
	“0000”

	Transmission configuration indication
	Not present (0 bits, tci-PresentInDCI = Not present as per Table 4.6.3-28)
	-

	SRS request
	No aperiodic SRS resource set triggered as per Table 7.3.1.1.2-24 in TS 38.212 [27] (no SUL configured)
	“00”

	CBG transmission information
	Not present
	-

	CBG flushing out information
	Not present
	-

	DMRS sequence initialization
	fix length of 1 bit; '0'B for DMRS-DownlinkConfig.scramblingID0 (or physCellId if scramblingID0 is not present); see Table 4.6.3-50
	“0”


–
PDSCH-Config
Table 4.6.3-100: PDSCH-Config

	Derivation Path: TS 38.331 [6], clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-Config ::= SEQUENCE {
	
	
	

	  dataScramblingIdentityPDSCH
	0
	
	

	  dmrs-DownlinkForPDSCH-MappingTypeA CHOICE {
	
	
	

	    setup
	DMRS-DownlinkConfig
	
	

	  }
	
	
	

	  dmrs-DownlinkForPDSCH-MappingTypeB 
	Not present
	
	

	  tci-StatesToAddModList SEQUENCE(SIZE (1.. maxNrofTCI-States)) OF {
	
	
	

	    TCI-State[1]
	TCI-State
	
	

	    }
	
	
	

	  tci-StatesToReleaseList
	Not present
	
	

	  vrb-ToPRB-Interleaver
	Not present
	
	

	  resourceAllocation
	resourceAllocationType1
	
	

	
	resourceAllocationType0
	
	Used_for_Type0

	  pdsch-TimeDomainAllocationList
	Not present
	
	

	  pdsch-AggregationFactor
	Not present
	
	

	  rateMatchPatternToAddModList 
	Not present
	
	

	  rateMatchPatternToReleaseList
	Not present
	
	

	  rateMatchPatternGroup1
	Not present
	
	

	  rateMatchPatternGroup2
	Not present
	
	

	  rbg-Size
	config1
	
	

	  mcs-Table
	Not present
	qam64 per default
	

	  maxNrofCodeWordsScheduledByDCI
	Not present
	
	

	  prb-BundlingType CHOICE {
	
	
	

	    staticBundling SEQUENCE {
	
	
	

	      bundleSize
	wideband
	
	

	    }
	
	
	

	  }
	
	
	

	  zp-CSI-RS-ResourceToAddModList
	Not present
	
	

	  zp-CSI-RS-ResourceToReleaseList
	Not present
	
	

	  aperiodic-ZP-CSI-RS-ResourceSetsToAddModList 
	Not present
	
	

	  aperiodic-ZP-CSI-RS-ResourceSetsToReleaseList
	Not present
	
	

	  sp-ZP-CSI-RS-ResourceSetsToAddModList
	Not present
	
	

	  sp-ZP-CSI-RS-ResourceSetsToReleaseList
	Not present
	
	

	  p-ZP-CSI-RS-ResourceSet
	Not present
	
	

	}
	
	
	


=> Observation: Per default pdsch-AggregationFactor is not used. As of today there is 1 MAC test case using it. 
–
PDSCH-ServingCellConfig
Table 4.6.3-102: PDSCH-ServingCellConfig
	Derivation Path: TS 38.331 [6], clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ServingCellConfig ::= SEQUENCE {
	
	
	

	  codeBlockGroupTransmission
	Not present
	
	

	  xOverhead
	Not present
	
	

	  nrofHARQ-ProcessesForPDSCH
	n16
	
	

	  pucch-Cell
	Not present
	
	

	}
	
	
	


=> Observation: Per default code-block-group (CBG) based transmission is not used. As of today there is no SIG test case using it. 
–
PhysicalCellGroupConfig
Table 4.6.3-106: PhysicalCellGroupConfig
	Derivation Path: TS 38.331 [6], clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalCellGroupConfig ::= SEQUENCE {
	
	
	

	  harq-ACK-SpatialBundlingPUCCH
	Not present
	
	

	  harq-ACK-SpatialBundlingPUSCH
	Not present
	
	

	  p-NR-FR1
	P-Max
	
	

	  pdsch-HARQ-ACK-Codebook
	dynamic
	
	

	  tpc-SRS-RNTI
	Not present
	
	

	  tpc-PUCCH-RNTI
	Not present
	
	

	  tpc-PUSCH-RNTI
	Not present
	
	

	  sp-CSI-RNTI
	Not present
	
	

	  cs-RNTI
	Not present
	
	

	}
	
	
	


=> Observation: The PDSCH HARQ-ACK codebook is dynamic (Type-2 HARQ-ACK codebook) per default. It was decided at RAN5#80 to have ‘dynamic’ as default because it is a UE mandatory functionality whereas ‘semi-static’ is a UE mandatory with IOT bit functionality. As of today there is no SIG test case using ‘semi-static’. 
3
Core specification requirements
–
38212-f80
7.3.1.1.2
Format 0_1
DCI format 0_1 is used for the scheduling of PUSCH in one cell. 

The following information is transmitted by means of the DCI format 0_1 with CRC scrambled by C-RNTI or CS-RNTI or SP-CSI-RNTI or MCS-C-RNTI:

[…]

-
1st downlink assignment index – 1 or 2 bits:
-
1 bit for semi-static HARQ-ACK codebook;
-
2 bits for dynamic HARQ-ACK codebook.
-
2nd downlink assignment index – 0 or 2 bits:
-
2 bits for dynamic HARQ-ACK codebook with two HARQ-ACK sub-codebooks;
-
0 bit otherwise. 
[…]

=> Observation: Per default code-block-group (CBG) based transmission is not used, so the 2nd downlink assignment index is not used. Let us call the 1st downlink assignment UL-DAI. 
7.3.1.2.1
Format 1_0
DCI format 1_0 is used for the scheduling of PDSCH in one DL cell. 

The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI:
[…]

-
Downlink assignment index – 2 bits as defined in Subclause 9.1.3 of [5, TS 38.213], as counter DAI
[…]

=> Observation: Let us call the counter DAI C-DAI. 

7.3.1.2.2
Format 1_1
DCI format 1_1 is used for the scheduling of PDSCH in one cell. 

The following information is transmitted by means of the DCI format 1_1 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI: 
[…]

-
Downlink assignment index – number of bits as defined in the following
-
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;
-
2 bits if only one serving cell is configured in the DL and the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic, where the 2 bits are the counter DAI;
-
0 bits otherwise.
[…]

=> Observation: For dynamic PDSCH HARQ-ACK codebook, when NR CA/DC is configured, the DAI size is 4 bits, otherwise the DAI size is 2 bits. Let us call the total DAI T-DAI. 

–
38213-f90
9.1.3
Type-2 HARQ-ACK codebook determination 

This subclause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = dynamic.
9.1.3.1
Type-2 HARQ-ACK codebook in physical uplink control channel

[…]
9.1.3.2
Type-2 HARQ-ACK codebook in physical uplink shared channel

[…]
If a UE is not provided PDSCH-CodeBlockGroupTransmission and the UE is scheduled for a PUSCH transmission by DCI format 0_1 with DAI field value [image: image7.wmf]4
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 and the UE has not received any PDCCH within the monitoring occasions for PDCCH with DCI format 1_0 or DCI format 1_1 for scheduling PDSCH receptions or SPS PDSCH release on any serving cell [image: image8.wmf]c

 and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception to multiplex in the PUSCH, as described in Subclause 9.1.3.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission. 

=> Observation: As UL-DAI is mandatory present in DCI format 0_1, for the cases when there is no HARQ-ACK codebook multiplexed in the PUSCH, the special value of UL-DAI = 4 is used by the gNB. 

4
Problem statements
4.1
One Serving Cell
Given that in TS 38.508-1-g31 (see clause 2) PDSCH-to-HARQ_feedback timing indicator is hard coded to a fixed value and that CBG based transmission is not used, there seems to be no practical use case in SIG conformance when two separate dedicated PDSCH transmissions would use the same PUCCH resource in the same slot. Therefore in general C-DAI = 1 (‘00’) in DCI formats 1_x. 
According to TS 38.213 subclause 9.1.3.2, in DCI format 0_1, hard coding of UL-DAI to the fixed value of 1 (’00’) in TS 38.508-1-g31 (see clause 2) will be interpreted by the UE as the requirement to multiplex a HARQ-ACK codebook into the PUSCH transmission. However there is not necessarily a DL DCI having been transmitted by the SS (K2-K1) slots before the UL Grant, it depends on each test case prose & associated TTCN implementation. 

=> Issue1: TS 38.508-1-g31 Table 4.3.6.1.1.2-1 hard coding of UL-DAI to 1 is not a valid value in many real situations when SIG test cases are executed.    
NOTE:
UCI carrying HARQ-ACK feedback with 1 or 2 bits is multiplexed by puncturing PUSCH, so it is assumed that in most cases the SS should be able to recover from the erroneous inclusion of HARQ-ACK feedback in PUSCH thanks to channel coding. 

According to the analysis in the present contribution, in case of one serving cell, UL-DAI should normally be set to 1 or 4 depending on whether the slot in which a PUSCH is to be transmitted by the UE is the same as the slot in which a HARQ-ACK feedback for a PDSCH transmission is to be transmitted by the UE. 
4.2
More than one Serving Cell

According to TS 38.212 subclause 7.3.1.2.2, in DCI format 1_1, when NR CA/DC is configured, the DAI size is 4 bits. 
=> Issue2: TS 38.508-1-g31 Table 4.3.6.1.2.2-1 hard coding of DAI size to 2 bits is incorrect in case NR CA/DC is configured.    

So far for SIG NR CA/DC testing a maximum of two configured Serving Cells is specified/planned. 

A PSCell always has a PUCCH configured (see TS 38.321-f80 subclause 3.1). 

By default in TS 38.508-1-g31 an SCell has no UL configured (no PUCCH and no PUSCH). So HARQ-ACK feedback for a DL transmission on the SCell is transmitted on the PCell’s PUCCH. Though it may be rare for SIG conformance it is possible that in one slot two DL DCIs are transmitted, one for a PDSCH transmission on the PCell and the other one for a PDSCH transmission on the SCell. As per default those two DL DCIs will use the same values for K0, K1 & PUCCH resource, we have here a case where HARQ-ACK feedback for several PDSCH transmissions will be multiplexed in the same PUCCH resource in the same slot. Hence according to TS 38.213-f90 subclause 9.1.3.1: 
-
DL DCI for PCell: { C-DAI ; T-DAI } = { 1 ; 2} 

-
DL DCI for SCell: { C-DAI ; T-DAI } = { 2 ; 2} 

=> Issue3: TS 38.508-1-g31 Table 4.3.6.1.2.2-1 hard coding of DAI to value 1 may be incorrect in case NR CA/DC is configured.    

NOTE: 
And in the above example, in case the HARQ-ACK feedback needs to be multiplexed in a PUSCH transmission, the UL Grant should set UL-DAI = 2. 
5
Way forward

This clause proposes a way forward to resolve the issues identified in clause 4. 
5.1
TS 38.508-1 prose

TS 38.508-1-g31 needs to be updated to remove the hard coding of DAI fields. For example: 
–
DCI format 0_1
Table 4.3.6.1.1.2-1: Physical layer parameters for DCI format 0_1

	Parameter
	Value
	Value in binary
	Condition

	Carrier indicator
	Not present
	-
	

	UL/SUL indicator
	Not present (0 bit for UEs not configured with SUL in the cell)
	-
	

	Identifier for DCI formats
	Indicating an UL DCI format
	“0”
	

	Bandwidth part indicator
	Not present (indicating active BWP, not present in case of only one BWP-Id as per Table 4.6.3-8)
	-
	

	Frequency domain resource assignment
	Dependent on test parameters
	-
	

	Time domain resource assignment
	Indicating the first entry of PDSCH-TimeDomainResourceAllocationList to be used
	“0000”
	

	Frequency hopping flag
	Not present
	-
	

	Modulation and coding scheme
	Dependent on test parameters
	-
	

	New data indicator
	Set for every data transmission / retransmission according to the rules specified in TS 38.321 [20]
	-
	

	Redundancy version
	Dependent on test parameters
	-
	

	HARQ process number
	Depending on test parameters
	-
	

	1st downlink assignment index
	Dependent on test parameters

	-
	

	2nd downlink assignment index
	Not present (0 bit if one HARQ-ACK sub-codebook)
	-
	

	TPC command for scheduled PUSCH
	0 dB (accumulated TPC) as per Table 7.1.1-1 in TS 38.213 [22]
	“01”
	

	SRS resource indicator
	Not present
	-
	

	Precoding information and number of layers
	Depending on test parameters

Number of bits determined by determined by antenna ports , txConfig, and higher layer parameters transformPrecoder, maxRank, and codebookSubset in Table 4.6.3-118: PUSCH-Config (NOTE 1)
Value is determined by number of layer and the selected TPMI as per clause 7.3.1.1.2 TS 38.212 [27]
	-
	

	
	2
	“10”
	2TX_UL_MIMO

	Antenna ports
	Port 0 (NOTE 2)
	“000”
	

	
	
	“00”
	TRANSFORM _PRECODER _ENABLED

	SRS request
	No aperiodic SRS resource set triggered as per Table 7.3.1.1.2-24 in TS 38.212 (no SUL configured)
	“00”
	

	CSI request
	Not present
	-
	

	CBG transmission information
	Not present
	-
	

	PTRS-DMRS association
	DMRS port 0
	“00”
	PTRS_UL_CONFIG

	
	Not present
	-
	

	beta_offset indicator
	Not present (0 bit if the higher layer parameter dynamic in uci-on-PUSCH is not configured)
	-
	

	DMRS sequence initialization
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 = 0 (ScramblingID0 is not present as per Table 4.6.3-50)
	“0”
	

	
	Not present
	-
	TRANSFORM _PRECODER _ENABLED

	UL-SCH indicator
	Dependent on test parameters
1 bit. A value of "1" indicates UL-SCH shall be transmitted on the PUSCH and a value of "0" indicates UL-SCH shall not be transmitted on the PUSCH.
	-
	

	NOTE 1:
codebookSubset = nonCoherent, 2 layers,TPMI = 0 as specified in TS 38.212 [27] Table 7.3.1.1.2-4
NOTE 2:
Bitsize depends on transform precoder being enabled/disabled (PUSCH_Config, Table 4.6.3-118) and on dmrs-Type and maxLength (DMRS-UplinkConfig, Table 4.6.3-51); 3 bits (transform precoder disabled) or 2 bits (transform precoder enabled) for DMRS type 1 and len1


	Condition
	Explanation

	2TX_UL_MIMO
	For the purpose of 2TX Uplink MIMO test.

	PTRS_UL_CONFIG
	When PTRS Uplink is configured

	TRANSFORM_PRECODER_ENABLED
	Transform precoding is enabled (PUSCH_Config, Table 4.6.3-118)


–
DCI format 1_0
Table 4.3.6.1.2.1-1: Physical layer parameters for DCI format 1_0

	Parameter
	Value
	Value in binary

	Identifier for DCI formats
	Indicating a DL DCI format
	“01”

	Frequency domain resource assignment
	Dependent on test parameters
	-

	Time domain resource assignment
	Indicating the first entry of PDSCH-TimeDomainResourceAllocationList to be used
	“0000”

	VRB-to-PRB mapping
	Non-interleaved
	“0”

	Modulation and coding scheme
	Dependent on test parameters
	-

	New data indicator
	Set for every data transmission/retransmission according to the rules specified in TS 38.321
	-

	Redundancy version
	Dependent on test parameters
	-

	HARQ process number
	Depending on test parameters
	-

	Downlink assignment index
	Dependent on test parameters


	-

	TPC command for scheduled PUCCH
	0 dB (accumulated TPC) as per Table 7.2.1-1 in TS 38.213
	“01”

	PUCCH resource indicator
	PUCCH-ResourceId[7] = 6 in pucch-ResourceSetID[1] or PUCCH-ResourceId[7] = 14 in pucch-ResourceSetID[2] as defined in Table 4.6.3-112 (Mapping as per Table 9.2.3-2 in TS 38.213)
	“110”

	PDSCH-to-HARQ_feedback timing indicator
	K1 slots as specified in 9.2.3 in TS 38.213
	

	
	µ=0 (SCS=15kHz):
K1=7
	‘110’B

	
	µ=1 (SCS=30kHz):
K1=5
	‘100’B

	
	µ=3 (SCS=120kHz):
K1=8
	‘111’B


–
DCI format 1_1
Table 4.3.6.1.2.2-1: Physical layer parameters for DCI format 1_1

	Parameter
	Value
	Value in binary

	Carrier indicator
	Not present
	-

	Identifier for DCI formats
	Indicating a DL DCI format
	“1”

	Bandwidth part indicator
	Not present
	-

	Frequency domain resource assignment
	Dependent on test parameters
	-

	Time domain resource assignment
	Indicating the first entry of PDSCH-TimeDomainResourceAllocationList to be used
	“0000”

	VRB-to-PRB mapping
	Non-interleaved
	“0”

	PRB bundling size indicator
	Not present (semi-static PRB_bundling)
	-

	Rate matching indicator
	Not present
	-

	ZP CSI-RS trigger
	Not present
	-

	Modulation and coding scheme (TB1)
	Dependent on test parameters
	-

	New data indicator (TB1)
	Set for every data transmission/retransmission according to the rules specified in TS 38.321 [20]
	-

	Redundancy version (TB1)
	Dependent on test parameters
	-

	Modulation and coding scheme (TB2)
	Dependent on test parameters
	-

	New data indicator (TB2)
	Set for every data transmission/retransmission according to the rules specified in TS 38.321 [20]
	-

	Redundancy version (TB2)
	Dependent on test parameters
	-

	HARQ process number
	Depending on test parameters
	-

	Downlink assignment index
	Dependent on test parameters


	-

	TPC command for scheduled PUCCH
	0 dB (accumulated TPC) as per Table 7.2.1-1 in TS 38.213 [22]
	“01”

	PUCCH resource indicator
	PUCCH-ResourceId[7] = 6 in pucch-ResourceSetID[1] or PUCCH-ResourceId[7] = 14 in pucch-ResourceSetID[2] as defined in Table 4.6.3-112 (Mapping as per Table 9.2.3-2 in TS 38.213 [22])
	“110”

	PDSCH-to-HARQ_feedback timing indicator
	corresponding to K1 slots as per Table 9.2.3-1 in TS 38.213 [22] and dl-DataToUL-ACK in Table 4.6.3-112
	

	
	µ=0 (SCS=15kHz):
K1=7
	“101”

	
	µ=1 (SCS=30kHz):
K1=5
	“011”

	
	µ=3 (SCS=120kHz):
K1=8
	“110”

	Antenna port(s)
	DMRS port 0 as per Table 7.3.1.2.2-1 in TS 38.212 [27] (dmrs-Type = DMRS type 1 and maxLength = len1 as per Table 4.6.3-50)
	“0000”

	Transmission configuration indication
	Not present (0 bits, tci-PresentInDCI = Not present as per Table 4.6.3-28)
	-

	SRS request
	No aperiodic SRS resource set triggered as per Table 7.3.1.1.2-24 in TS 38.212 [27] (no SUL configured)
	“00”

	CBG transmission information
	Not present
	-

	CBG flushing out information
	Not present
	-

	DMRS sequence initialization
	fix length of 1 bit; '0'B for DMRS-DownlinkConfig.scramblingID0 (or physCellId if scramblingID0 is not present); see Table 4.6.3-50
	“0”


5.2
TS 38.523-3

5.2.1
Test Model updates
TS 38.213-f90 subclause 9.1.3 (dynamic) specifies, for each set of DL transmissions targeting the same PUCCH resource in the same slot, an unambiguous algorithm to set the values of C-DAI, T-DAI and UL-DAI in the DCI formats. However it is left to the gNB scheduler implementation how to group the DL transmissions in sets, each set targeting a shared PUCCH resource in the same slot: the gNB scheduler does it, for each DCI format, using well-selected settings for K0 and K1. 
In the case of SIG conformance testing, by default in TS 38.508-1-g31 K0 and K1 are hard coded (for a particular numerology). And in the NR ASPs K0 and K1 are provided as semi-static values by TTCN to the SS. 
Furthermore the usage of DAI fields for the semi-static HARQ-ACK codebook (as per TS 38.213-f90 subclause 9.1.2) seems to be limited to: 
· 
UL-DAI used to indicate to the UE the need to multiplex (or not) a HARQ-ACK codebook into the PUSCH transmission. 

· 
C-DAI in DCI format 1_0 used to indicate to the UE to use a reduced size HARQ-ACK codebook in case of only one PDSCH transmission done by the gNB in the DL association set. 

Based on the above understanding, the introduction of an automatic mode of operation by the SS for the DAI fields in the DCI formats should guarantee an unambiguous and common behaviour across all SS platforms complying to TS 38.523-3. 

---------------------TEXT PROPOSAL START-----------------------

7.1.2.1.3
DCI formats

The SS shall support several DCI formats. For each 5GS option, the set of DCI formats to support may be different (see relevant option-specific subclauses).

The transmission of DCI formats may be explicitly requested from TTCN or semi-autonomously handled by the SS. In case of explicit request:

-
If the associated timing information is explicit, the TTCN shall ensure that this timing information matches one of the configured PDCCH transmission occasions.

-
If the associated timing information is now, the SS shall determine and use the next valid PDCCH transmission occasion.

7.1.2.1.3.X
Downlink Assignment Index

In the DCI formats to be used by the SS, TTCN may set the DAI fields explicitly or may configure the SS to set the DAI fields automatically. TTCN configures the DAI parameters in the SS according to one of the columns of Table 7.1.2.1.3.X-1. 

Table 7.1.2.1.3.X-1: DAI parameter settings
	DAI field  \ HARQ-ACK Codebook
	Semi-static
	Dynamic 
with 1 sub-codebook
	Dynamic 
with 2 sub-codebooks

	type
	Explicit mode
	Auto mode
	Explicit mode
	Auto mode
	Explicit mode
	Auto mode

	DCI0_1 FirstDAI
	Index
	Automatic
	Index
	Automatic
	Index
	Automatic

	DCI0_1 SecondDAI
	None
	None
	None
	None
	Index
	Automatic

	DCI1_0 DAI
	Index
	Automatic
	Index
	Automatic
	Index
	Automatic

	DCI1_1 DAI
	None
	None
	Index
	Automatic
	Index
	Automatic


When TTCN configures the SS to use the automatic mode, the SS shall: 
-
Create DL association/transmission set, according to the setting by TTCN of
TimeDomain, PdschHarqTimingIndicator and PucchResourceIndicator for DCI formats 1_x, their associated transmission timing information, and the set of serving cells configured, then
-
Identify the need to multiplex a HARQ-ACK codebook into a PUSCH transmission according to above DL association/transmission set and the transmission timing information of received UL Grant(s), then
-
Set the DAI fields in the DCI formats 1_x and 0_1 according to the above and the requirements on DAI values specified in TS 38.213 [21] subclause 9.1.2 for semi-static HARQ-ACK Codebook or subclause 9.1.3 for dynamic HARQ-ACK Codebook. 
---------------------TEXT PROPOSAL END-----------------------

5.2.2
NR ASP updates

The following NR ASPs updates shall be done to introduce an automatic mode for DAI handling in the SS. 
Module NR_ASP_TypeDefs
	  type union NR_DciFormat_0_1_FirstDAI_Type {                           /* TS 38.212 clause 7.3.1.1.2: First DAI (downlink assignment indicator) depending on PhysicalCellGroupConfig.pdsch-HARQ-ACK-Codebook */

    DAI_B1_Type                         SemiStaticCodebook,             /* 1 bit according to TS 38.213 clause 9.1.2.2 for Type-1 HARQ-ACK (pdsch-HARQ-ACK-codebook=semi-static) */

    DAI_B2_Type                         DynamicCodebook                 /* 2 bits according to TS 38.213 Table 9.1.3-2 for Type-2 HARQ-ACK (pdsch-HARQ-ACK-codebook=dynamic) */

  };

  type union NR_DciFormat_0_1_SecondDAI_Type {                          /* TS 38.212 clause 7.3.1.1.2: Second DAI (downlink assignment indicator) depending on PhysicalCellGroupConfig.pdsch-HARQ-ACK-Codebook  */

    Null_Type                           None,                           /* no 2nd DAI */

    DAI_B2_Type                         DynamicCodebook                 /* 2 bits according to TS 38.213 Table 9.1.3-2 for Type-2 HARQ-ACK (pdsch-HARQ-ACK-codebook=dynamic) */

  };
  type union NR_DciFormat_1_0_DAI_Type {                                /* TS 38.212 clause 7.3.2.1: DAI (downlink assignment indicator) */

    DAI_B2_Type                         Index                           /* 2 bits according to TS 38.213 clause 9.1.3 or reserved bits */

  };
  type union NR_DciFormat_1_1_DAI_Type {                                /* TS 38.212 clause 7.3.2.2: DAI (downlink assignment indicator) depending on PhysicalCellGroupConfig.pdsch-HARQ-ACK-codebook and the number of serving cells */

    Null_Type                           None,                           /* no DAI */

    DAI_B2_Type                         SingleServingCell,              /* pdsch-HARQ-ACK-codebook=dynamic and only one serving cell */

    DAI_B4_Type                         MultipleServingCells            /* pdsch-HARQ-ACK-codebook=dynamic and more than one serving cell */

  };
  type union DAI_B1_Type {    

    B1_Type                             Index,                          /* 1 bit DAI value */

    Null_Type                           Automatic                       /* DAI automatically assigned by SS according to clause 7.1.2.1.3.X */

  };
  type union DAI_B2_Type {    

    B2_Type                             Index,                          /* 2 bits DAI value */

    Null_Type                           Automatic                       /* DAI automatically assigned by SS according to clause 7.1.2.1.3.X */

  };
  type union DAI_B4_Type {    

    B4_Type                             Index,                          /* 4 bits DAI value */

    Null_Type                           Automatic                       /* DAI automatically assigned by SS according to clause 7.1.2.1.3.X */

  };
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