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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]This document addresses the remaining issues on HARQ management, including HARQ processing time, and dynamic HARQ-ACK codebook determination. 
[bookmark: OLE_LINK62][bookmark: OLE_LINK63][bookmark: OLE_LINK127][bookmark: OLE_LINK128]HARQ processing time and scheduling
The processing time values of (N1, N2) for capability #1 for have been confirmed. There are following leftover issues on processing time and scheduling:
· [bookmark: OLE_LINK8][bookmark: OLE_LINK9]Scheduling limitation for continuous reception 
· Other use cases for simultaneous reception, for example, RA RNTI+SI RNTI+P RNTI
· Scheduling consideration for simultaneous reception on SI PDSCH and unicast PDSCH
· The processing time N1 for type B 2-OS duration scheduling
· The processing time values of (N1,N2) for capability #2 
The following sections give our views on these issues.
Simultaneous PDSCH receptions for UE in IDLE mode and IN-ACTIVE MODE
The following agreements and working assumptions were made on simultaneous PDSCH receptions:
Agreements:
· The UE is not expected to receive both C-RNTI PDSCH and CS-RNTI PDSCH from the primary cell if they are overlapped with at least one symbol.
· If both RA-RNTI PDSCH and C-RNTI (or CS-RNTI) PDSCH for a given UE from the primary cell are overlapped with at least one symbol, the UE may skip decoding C-RNTI (or CS-RNTI) PDSCH.

Working assumption:
· While UE acquires SI upon being triggered by Paging DCI
· UE is not required to decode C-RNTI PDSCH if the SI-RNTI PDSCH is overlapped with at least one symbol
· In case UE autonomously monitors SI-RNTI PDCCH while monitoring C-RNTI PDCCH, and both SI-RNTI PDSCH and C-RNTI PDSCH are overlapped with at least one symbol, the UE is not required to decode SI-RNTI PDSCH
· The first two bullets apply unless TBS of SI-RNTI PDSCH ≤ 2216 for FR1, then UE decodes both SI-RNTI PDSCH and C-RNTI PDSCH
· The first two bullets always apply in FR2

Working assumption:
· P-RNTI PDSCH is not required to be decoded by UE in RRC_CONNECTED mode
· Note: P-RNTI PDCCH may not schedule a P-RNTI PDSCH but rather carries the message by itself, which may be used for e.g. systemInfoModification, cmas-Indication, and etws-Indication
The above agreements and working assumptions were made that UE has two PDSCH reception hardware for FR1, one for broadcast PDSCH reception with small TB size and another for unicast PDSCH or broadcast PDSCH. For UE in IDLE mode or in RRC_INACTIVE, there is the following simultaneous reception scenarios:
· SI-RNTI + P-RNTI+RA-RNTI/TC-RNTI 
To solve this problem, the following proposal is made:
Proposal 2-1: If SI-RNTI PDSCH, P-RNTI, and RA-RNTI/TC-RNTI PDSCH for a given UE from the primary cell are overlapped with at least one symbol, the UE may skip receiving RA-RNTI (or TC-RNTI) PDSCH if UE acquires SI upon being triggered by Paging DCI. If SI-RNTI PDSCH, P-RNTI, and RA-RNTI/TC-RNTI PDSCH for a given UE from the primary cell are overlapped with at least one symbol, the UE may skip receiving SI-RNTI PDSCH in case UE autonomously monitors SI-RNTI PDCCH.

Scheduling limitation for continuous reception
There is some scheduling scenarios that UE may not handle. For example, assume PDSCH mapping type A with additional 4 OS DMRS is configured. The duration for PDSCH D1 is 14 OS. The duration for the following PDSCH D2 is 7 OS. There is not any additional DMRS based on current RAN1 specs. For this kind of scheduling, there would be processing conflict at UE side because the end of the processing for D1 is later than the beginning of processing for D2 as shown in Figure 1.  UE can delay the beginning of processing on D2 if the feedback for D2 is not as tight as N1.To solve this problem, we propose to leave UE more time if the DMRS pattern in time domain is different for two continuous reception. 

[image: ]
Figure 1. UE processing for two continuous PDSCH
Proposal 2-2: Further relaxation on UE processing time is needed if the DMRS pattern in time domain is different for two continuous PDSCHs.
Simultaneous reception on SI-RNTI PDSCH and C-RNTI PDSCH
The working assumptions in RAN1 #92 meeting means UE will can simultaneously receive the SI-RNTI PDSCH≤ 2216 and C-RNTI PDSCH in FDM for FR1. However, the DMRS types for SI-RNTI PDSCH and C-RNTI PDSCH are configured separately. UE may not handle some configurations. 
For example, assume the SI-RNTI PDSCH and C-RNTI PDSCH are configured as following table. 
Table 1. Configurations for SI-NRTI PDSCH and C-RNTI PDSCH
	
	PDSCH mapping type
	K0
	S
	L
	
DM-RS positions 

	SI-RNTI PDSCH
	Type A
	0
	2
	12
	3, 5, 8, 11

	C-RNTI PDSCH
	Type A
	0
	2
	12
	3



For these configurations, the processing for SI-RNTI PDSCH can’t be ended before the starting point of next C-RNTI PDSCH reception. This issue is similar as problem in section 2.2.The DMRS pattern in the first slot is different than the DMRS pattern in the second slot. To solve the problem, either UE can’t be scheduled to receive the SI-RNTI PDSCH and C-RNTI PDSCH simultaneously even for FR1, or the DMRS pattern for SI-RNTI PDSCH is same as C-RNTI PDSCH. 

[image: ]
Figure 2. Processing conflict at UE side for some configurations
Based on the discussion in RAN1#92, we prefer to allow UE not to handle the simultaneous reception on SI-RNTI PDSCH and C-RNTI PDSCH without exceptions. 
Proposal 2-3:
· While UE acquires SI upon being triggered by Paging DCI
· UE is not required to decode C-RNTI PDSCH if the SI-RNTI PDSCH is overlapped with at least one symbol
· In case UE autonomously monitors SI-RNTI PDCCH while monitoring C-RNTI PDCCH, and both SI-RNTI PDSCH and C-RNTI PDSCH are overlapped with at least one symbol, the UE is not required to decode SI-RNTI PDSCH
· The first two bullets always apply in FR1 and FR2

Processing time for PDSCH mapping type B
The following working assumption and agreements were made in RAN1#92 meeting.
Working assumption:
· For Capability #1 of UE processing time, the following adjustments to N1 are made:
· If the last symbol of the PDSCH Type A allocation ends d symbols before the 7th symbol in the slot, then N1 is increased by d.
Agreements:
· For Capability #1 of UE processing time, for PDSCH mapping type B, the following adjustments to N1 are made:
· For 7-symbol duration, no change to N1 
· For 4-symbol duration, increase N1 by 3 symbols 
· FFS: For 2-symbol

The values of N1 for capability #1 UE is defined as in following table.
Table 2. PDSCH processing time for PDSCH processing capability 1
	

	PDSCH decoding time N1 [symbols]

	
	No additional PDSCH DM-RS configured
	Additional PDSCH DM-RS configured

	0
	8
	13

	1
	10
	13

	2
	17
	20

	3
	20
	24



The current agreements were made so that for all scheduling durations less than 7-OS, the HARQ feedback is aligned as shown in the following figure. 


Figure 3. Aligned HARQ-feedback for different scheduling durations
For 2-OS scheduling with SCS 15 kHz, if the same rule is followed, then the processing time is equal to 13 symbols. Such large relaxation increases the latency and can be avoided. Based on our evaluation and allowing for an extra  margin, the basic processing times for 2-OS scheduling with different SCS are close to the values of PDSCH with no less than 7-symbol duration. So we propose no further relaxation is used for 2-symbols scheduling. 
Proposal 2-4: For Capability #1 of UE processing time, for PDSCH mapping type B with 2-symbol duration, no change to N1.
HARQ processing time for capability #2
The survey of proposals from different companies shows that the values for the HARQ processing time capability #2 have converged. This is summarized in table below [1].Note these values are for slot-based scheduling. 
Table 3.Survy of values on UE processing time capability #2
	Configuration
	Reference
	HARQ Timing Parameter
	Units
	15 KHz SCS
	30 KHz SCS

	Front-loaded DMRS only
	Huawei
R1-1719401
	N1
	Symbols
	3
	5

	
	MTK
R1-18000163
	N1
	Symbols
	4
	5

	
	QC
R1-1800876
	N1
	Symbols
	2.5
	2.5

	
	Samsung
R1-1800452
	N1
	Symbols
	3
	5

	Front-loaded + additional DMRS
	Huawei
R1-1719401
	N1
	Symbols
	13
	13

	
	MTK
R1-1800163
	N1
	Symbols
	13
	13

	
	QC
R1-1800876
	N1
	Symbols
	12
	12

	
	Samsung
R1-1800452
	N1
	Symbols
	12
	12

	Frequency-first RE-mapping
	Huawei
R1-1719401
	N2
	Symbols
	4
	6

	
	MTK
R1-1800163
	N2
	Symbols
	5
	6

	
	QC
R1-1800876
	N2
	Symbols
	2.5
	2.5

	
	Samsung
R1-1800452
	N2
	Symbols
	5.5
	5.5



One of the original intentions for UE processing capability#2 is to support ultra-fast turn-round HARQ operation within e.g. one slot. From the above table, it is observed that given certain conditions/scenarios all reported values for N1 (or N2 when UCI on PUSCH is implemented) for configuration with “front-loaded RS only” can support such an operation. From the deployment and use cases perspective there is not much difference among between the different numbers proposed for N1. Take the SFI=28 as an example, the following figure shows the difference between the proposed N1=2.5, 3 and 5. The only difference between them is that compared to N1=2.5 OS, an additional 0.5OS will be introduced for N1=2.5 and 2OS for N1=5 if the TA is less than 0.5OS. If TA=1OS, then there is will not be any difference between N1=2.5 and N1=3. Since TA is not considered for the UE processing time, a value that is independent from the deployment scenario and the TA configuration is expected in the specification. Also, it should be noted that the processing time are highly impacted by implementation. A further reduction by 0.5OS level may also increase the UE cost. The same observation can be made for N2 and other SFIs. 



Figure 4. Scheduling example for N1=2.5, 3 and 5.

Therefore, we propose to agree on the following values for the UE HARQ processing capability #2 for data mapping type A and type B with no less than 7 symbols length duration, including the values for 60 kHz SCS according to our evaluation.

Proposal 2-5: Adopt the following values for the processing time capability #2 of PDSCH and PUSCH mapping type A and type B with no less than 7 symbols length duration:
· PDSCH: 
· 15 kHz SCS, N1=
· 4 symbols, when no additional PDSCH DM-RS is configured
· 13 symbols, when additional PDSCH DM-RS is configured
· 30 kHz SCS, N1=
· 6 symbols, when no additional PDSCH DM-RS is configured
· 13 symbols, when additional PDSCH DM-RS is configured
· 60 kHz SCS, N1=
· 12 symbols, when no additional PDSCH DM-RS is configured for FR1
· 17 symbols, when additional PDSCH DM-RS is configured for FR1
· PUSCH
· 15 kHz SCS, N2 = 5.5 symbols
· 30 kHz SCS, N2 = 6 symbols
· 60 kHz SCS, N2 = 12 symbols for FR1

HARQ-ACK codebook determination
Type-1 HARQ-ACK codebook determination
In this section, we discuss several remaining issues on Type-1 HARQ-ACK codebook determination. The first two issues relate to Type-1 HARQ-ACK codebook when UE is configured with slot aggregation. The third one relates to Type-1 HARQ-ACK codebook determination when BWP switching occurs.
Codebook size reduction considering slot aggregation
According to section 9.1.2 in [2], the Type-1 HARQ-ACK codebook is determined by a set of semi-static configurations, i.e. the values of K1 set, SLIV and K0 for non-overlapping PDSCH per slot, and UL-DL TDD configuration. Accordingly, the Type-1 HARQ-ACK codebook size is dependent on the following: number of values in K1 set, number of CC, non-overlapped PDSCH per slot and number of CBGs per CC.
[bookmark: _GoBack]Table 4. Assumption for Type-1 HARQ-ACK codebook
	Parameters
	Value

	K1 set
	{0,1, 2, 3, 4, 8}

	aggregationFactorDL
	4

	DL-UL configuration
	All DL slot

	CW number per PDSCH
	one

	CGB feedback
	disable


It should be noted that slot aggregation is not considered in Type-1 HARQ-ACK codebook determination. To analyze the impact of slot aggregation, one example is given based on the assumptions provided in Table 4. To simply the case, it is assume that there is only one non-overlapped PDSCH occasion in each slot. Assuming slot aggregation is not configured, the size of Type-1 HARQ-ACK codebook is 6 bits. However, when slot aggregation is configured, i.e. aggregationFactorDL = 4, UE will not receive two PDSCH transmision overlapping with PDSCH 0 and PDSCH 3 at the same time. Therefore, if the same HARQ-ACK codebook size is applied, there will be many redundant bits. Furthermore, this becomes more severe when CBG or carrier aggregation is configured and/or when there is more than one PDSCH occasions per slot. The fundamental reason is that the value in K1 set will be not all valid when PDSCH slot aggregation is configured.
Based on the above analysis, the Type-1 HARQ-ACK codebook size should be reduced in case slot aggregation is configured.


Figure 5. Type-1 HARQ-ACK codebook size determination without considering slot aggregation.
To determine the Type-1 HARQ-ACK codebook size for slot aggregation, the above problem can be summarize as determining the non-overlapping PDSCH transmissions. This issue is similar to determining the non-slot transmission in one slot. Therefore, the solution can also be very similar. One possible solution is that the UE can reduce the K1 set based on the number of aggregated slots. This procedure is illustrated in the following three steps. 
· Step 1: Get and record the smallest K1 value in the current K1 set.
· Step 2: Remove the K1 from the K1 set, whose value is smaller than the smallest K1 value plus slot aggregation number.  
· The removed K1 values associated with the same HARQ-ACK bit(s) in this time. The HARQ-ACK bit(s) is arranged behind the last time.
· Step 3: Iterate Step 1&2 until the current K1 set is empty.  



Figure 6. Semi-static HARQ-ACK codebook size is 3 bits with considering slot aggregation.
As shown in Figure 6, the HARQ-ACK codebook size is from 6 bits to 3 bits, i.e. 50% reduction. Therefore, we have following proposal and the corresponding text proposal in the Appendix.  
Proposal 3-1: Adopt the above three steps for determining the Type-1 HARQ-ACK codebook size when slot aggregation is configured. 
Fallback mode considering slot aggregation
According to [2], if a UE reports HARQ-ACK information in a PUSCH or a PUCCH only for a PDSCH reception scheduled by DCI format 1_0 with a DAI field value of 1 on PCell, the UE determines a HARQ-ACK codebook only for the PDSCH in semi-static HARQ-ACK codebook. This is the fallback operation for Type-1 HARQ-ACK codebook. If slot aggregation is configured, e.g. aggregationFactorDL = 4, as shown in Figure 7, there is only one PDSCH aggregation transmission. However, based on the current definition, the UE will report 8 bits on a PUCCH or PUSCH instead of 1 bit. Hence, there are many redundant bits. One possible solution is that if a UE reports HARQ-ACK information in a PUSCH or a PUCCH only for multiple PDSCH receptions scheduled by one DCI format 1_0 with a DAI field value of 1 on PCell, the UE determines a HARQ-ACK codebook only for the PDSCHs. In this way, the UE would report 1 bits in the case of Figure 7. Therefore, we have following proposal and the corresponding text proposal in the Appendix.  


Figure 7. Fallback mode of semi-static HARQ-ACK codebook size with considering slot aggregation.

Proposal 3-2: If a UE reports HARQ-ACK information in a PUSCH or a PUCCH only for multiple PDSCH receptions scheduled by one DCI format 1_0 with a DAI field value of 1 on PCell, the UE should determine a HARQ-ACK codebook only for the PDSCHs.
Determination of PDSCH occasions considering BWP switching

According to current TS 38.213, based on the values of K0 and configured PDCCH monitoring parameters on the active DL BWP, if slot  does not include at least one configured PDCCH monitoring occasion for PDCCH with DCI format 1_0 or DCI format 1_1, the related row from pdsch-symbolAllocation is excluded from the set of possible PDSCH candidate for semi-static HARQ codebook determination. However, the meaning of the term “active DL BWP” should be clarified, where the impact of BWP switching should be considered. 
An example is shown in Fig. 8. In slot 1, the UE switches its active DL BWP from BWP1 to BWP2. The PDCCH monitoring occasions are slot 0 and slot 2 on BWP2, and slot 1 on BWP1 based on configured parameters. The UE sends HARQ-ACK in slot 3. The configured values of K1 is {1, 2, 3}, based on which slot 0, slot 1 and slot 2 are checked whether there are valid PDSCH occasions. The configured parameter pdsch-symbolAllocation on BWP2 is shown in Table 5, where the possible value of K0 is 0. If only the BWP2 is considered as active in slot 1, based on the value of K0, there is no PDCCH monitoring occasion, thus slot 1 is excluded from the set of possible PDSCH candidate for semi-static HARQ codebook determination. It is obviously an error. Therefore, we have the following proposal and corresponding text proposal in the Appendix.

[image: ]
Figure 8. Example for only considering one active DL BWP.

Table 5: Configured table of pdsch-symbolAllocation in the example of Fig. 5
	Index
	K0
	SLIV
	Mapping type

	0
	0
	XXX
	A

	1
	0
	XXX
	A

	2
	0
	XXX
	B

	3
	0
	XXX
	B







Proposal 3-3: For semi-static HARQ-ACK codebook determination, a UE should determine a set of valid PDSCH occasion(s) based on PDCCH monitoring parameters provided to a UE by higher layer for all the configured DL BWP within the duration of a slot , where  is the k-th slot timing value in set  and  is derived by pdsch-symbolAllocation.
1.1 Type-2 HARQ-ACK codebook determination
At RAN1 #91, the following was agreed for dynamic HARQ-ACK transmission on PUSCH. 
Agreement:
· For dynamic HARQ-ACK codebook, for UCI piggyback on PUSCH, use DAI_counter in DL assignment and UL DAI in UL grant. HARQ-ACK codebook size is determined by UL DAI and DAI_counter. 
· In case of single HARQ-ACK codebook, the single UL DAI field of 2 bits is included in UL grant. 
· In case of two HARQ-ACK sub-codebooks (1 for CBG based HARQ-ACK and 1 for TB based HARQ-ACK) two UL DAI fields each of two bits are included in UL grant.  
· Note: in CA, DAI_total is included in the DL assignment.
In 38.213 section 9.1.3, the following was captured corresponding to the above agreement. 
If a UE multiplexes HARQ-ACK in a PUSCH transmission that is scheduled by DCI format 0_1, the UE generates the HARQ-ACK codebook in the same manner as when the UE transmits HARQ-ACK using PUCCH format 2 or PUCCH format 3 or PUCCH format 4, as described in Subclause 9.1.3.1, with the following modifications:






-	For ,  and for ,  is replaced by  where  is the value of the DAI field in DCI format 0_1 according to Table 9.1.3-2;
· For the case of first and second HARQ-ACK sub-codebooks, DCI format 0_1 includes a first DAI field corresponding to the first HARQ-ACK sub-codebook and a second DAI field corresponding to the second HARQ-ACK sub-codebook;


According to the current description, T-DAI in DL assignment is not used for , and finally UL-DAI in UL grant is used for  to identify the total number of HARQ-ACK bits. However, in the following example as shown in Figure 9, the above scheme not using T-DAI can have error case when UE misses last two DCIs in occasion m=0 and first two DCIs in occasion m=1. As a result, relying on only UL-DAI and C-DAI, UE would determine the total number of HARQ-ACK bits for the dynamic codebook as 5 assuming single codeword transmission. Instead, when UE jointly use C-DAI, T-DAI and UL-DAI, UE can detect the above DCI missing case and would determine the total number of HARQ-ACK bits for the dynamic codebook as 9. Moreover, T-DAI is anyway present in the DL assignment which can be used without any additional cost. Therefore, we have following proposal and the corresponding text proposal in the Appendix.  
[image: ]
Figure 9. An example of dynamic codebook for HARQ-ACK on PUSCH
Proposal 3-4: Jointly use C-DAI, T-DAI and UL-DAI to determine the dynamic HARQ-ACK codebook for HARQ-ACK transmission on PUSCH. 
Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this contribution, we show our views on remaining HARQ issues. On PDSCH simultaneous reception and HARQ processing time, the following proposals are made:
Proposal 2-1: If SI-RNTI PDSCH, P-RNTI, and RA-RNTI/TC-RNTI PDSCH for a given UE from the primary cell are overlapped with at least one symbol, the UE may skip receiving RA-RNTI (or TC-RNTI) PDSCH if UE acquires SI upon being triggered by Paging DCI. If SI-RNTI PDSCH, P-RNTI, and RA-RNTI/TC-RNTI PDSCH for a given UE from the primary cell are overlapped with at least one symbol, the UE may skip receiving SI-RNTI PDSCH in case UE autonomously monitors SI-RNTI PDCCH.
Proposal 2-2: Further relaxation on UE processing time is needed if the DMRS pattern in time domain is different for two continuous PDSCHs.
Proposal 2-3: 
· While UE acquires SI upon being triggered by Paging DCI
· UE is not required to decode C-RNTI PDSCH if the SI-RNTI PDSCH is overlapped with at least one symbol
· In case UE autonomously monitors SI-RNTI PDCCH while monitoring C-RNTI PDCCH, and both SI-RNTI PDSCH and C-RNTI PDSCH are overlapped with at least one symbol, the UE is not required to decode SI-RNTI PDSCH
· The first two bullets always apply in FR1 and FR2

Proposal 2-4: For Capability #1 of UE processing time, for PDSCH mapping type B with 2-symbol duration, no change to N1.
Proposal 2-5: Adopt the following values for the processing time capability #2 of PDSCH and PUSCH mapping type A and type B with no less than 7 symbols length duration:
· PDSCH: 
· 15 kHz SCS, N1=
· 4 symbols, when no additional PDSCH DM-RS is configured
· 13 symbols, when additional PDSCH DM-RS is configured
· 30 kHz SCS, N1=
· 6 symbols, when no additional PDSCH DM-RS is configured
· 13 symbols, when additional PDSCH DM-RS is configured
· 60 kHz SCS, N1=
· 12 symbols, when no additional PDSCH DM-RS is configured for FR1
· 17 symbols, when additional PDSCH DM-RS is configured for FR1
· PUSCH
· 15 kHz SCS, N2 = 5.5 symbols
· 30 kHz SCS, N2 = 6 symbols
· 60 kHz SCS, N2 = 12 symbols for FR1

On HARQ codebook determination, the following proposals are made:
Proposal 3-1: Adopt the above three steps for determining the Type-1 HARQ-ACK codebook size when slot aggregation is configured. 
Proposal 3-2: If a UE reports HARQ-ACK information in a PUSCH or a PUCCH only for multiple PDSCH receptions scheduled by one DCI format 1_0 with a DAI field value of 1 on PCell, the UE should determine a HARQ-ACK codebook only for the PDSCHs.




Proposal 3-3: For semi-static HARQ-ACK codebook determination, a UE should determine a set of valid PDSCH occasion(s) based on PDCCH monitoring parameters provided to a UE by higher layer for all the configured DL BWP within the duration of a slot , where  is the k-th slot timing value in set  and  is derived by pdsch-symbolAllocation.
Proposal 3-4: Jointly use C-DAI, T-DAI and UL-DAI to determine the dynamic HARQ-ACK codebook for HARQ-ACK transmission on PUSCH. 
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------------------------------------------ Start of Text Proposal ----------------------------------------------
[bookmark: _Toc501048203]< Unchanged parts are omitted >
5.3	UE PDSCH processing procedure time

[bookmark: _Hlk500865557][bookmark: _Hlk508187268]If the first uplink symbol to carry the HARQ-ACK information, as defined by the assigned HARQ-ACK timing K1 and the PUCCH resource to be used and including the effect of the timing advance, starts no earlier than at symbol L1 then the UE shall provide a valid HARQ-ACK message, where L1 is defined as the next uplink symbol with its CP starting after  after the end of the last symbol of the PDSCH carrying the TB being acknowledged.  
-	N1 is based on µ of table 5.3-1 that corresponds to the min (µDL, µUL) where the µDL corresponds to the subcarrier spacing of the downlink with which the PDSCH was transmitted and µUL corresponds to the subcarrier spacing of the uplink channel with which the HARQ-ACK is to be transmitted
-	If HARQ-ACK is transmitted on PUCCH, then d1,1 = 0,
-	If HARQ-ACK is transmitted on PUSCH, then d1,1 = 1.
-	If the UE is configured with multiple active component carriers, the value of d1,2 is equal to maximum timing difference between component carriers as given in [11, TS 38.133], otherwise d1,2 = 0.

-	If the PDSCH is mapping type A as given in subclause 7.4.1.1 of [4, TS 38.211], and the last symbol of PDSCH is on the ith symbol of the slot where i<7, then .


-    If the PDSCH is mapping type B as given in subclause 7.4.1.1 of [4, TS 38.211],  if the length of PDSCH is 4 symbols, otherwise, 
-	otherwise d1,2 = 0.

Otherwise the UE may not provide a valid HARQ-ACK corresponding to the scheduled PDSCH. The value of  is used both in the case of normal and extended cyclic prefix.
Table 5.3-1: PDSCH processing time for PDSCH processing capability 1
	

	PDSCH decoding time N1 [symbols]

	
	No additional PDSCH DM-RS configured
	Additional PDSCH DM-RS configured

	0
	8
	13

	1
	10
	13

	2
	17
	20

	3
	20
	24



< Unchanged parts are omitted >
-------------------------------------------- End of Text Proposal ----------------------------------------------


TS 38.213
------------------------------------------ Start of Text Proposal ----------------------------------------------
< Unchanged parts are omitted >
9.1.2  Type-1 HARQ-ACK codebook determination
This subclause applies if the UE is configured with HARQ-ACK-codebook=semi-static.
If a UE reports HARQ-ACK information in a PUSCH or a PUCCH only for a SPS PDSCH release or only for a PDSCH reception or only for multiple PDSCH receptions configured with aggregation-Factor-DL > 1, within the occasions for candidate PDSCH receptions, as determined in Subclause 9.1.2.1, that is scheduled by a DCI format 1_0 with a counter downlink assignment indicator (DAI) field value of 1 on the PCell, the UE determines a HARQ-ACK codebook only for the SPS PDSCH release or only the PDSCH reception; otherwise, the following procedures for a HARQ-ACK codebook determination apply.
9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
For a serving cell  and the active DL BWP and the active UL BWP, as described in Subclause 12, the UE determines a set of  occasions for candidate PDSCH receptions for which the UE can transmit corresponding HARQ-ACK information in a PUCCH in slot . The determination is based:
a) on a set of slot timing values  associated with the active DL BWP
a. 
If the UE is configured to monitor PDCCH for DCI format 1_0 and is not configured to monitor PDCCH for DCI format 1_1 on serving cell ,  is  provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for DCI format 1_0;
b. 
If the UE is configured to monitor PDCCH for DCI format 1_1 on serving cell ,  is provided by higher layer parameter DL-data-DL-acknowledgement for DCI format 1_1; 
c. 
If the UE is configured to monitor PDCCH for both DCI format 1_0 and DCI format 1_1 on serving cell ,  for DCI format 1_0 is  provided by the intersection of (a) the set of slot timing values provided by higher layer parameter DL-data-DL-acknowledgement for DCI format 1_1 and (b) the union of the set of slot timing values {1, 2, 3, 4, 5, 6, 7, 8} and the set of slot timing values provided by higher layer parameter DL-data-DL-acknowledgement for DCI format 1_1.
b) when provided, on a set of row indexes of a table provided by higher layer parameter pdsch-symbolAllocation associated with the active DL BWP and defining respective sets of slot offsets , start and length indicators SLIV, and PDSCH mapping types for PDSCH reception as described in [6, TS 38.214]; and
c) when provided, on higher layer parameter UL-DL-configuration-common, higher layer parameter UL-DL-configuration-common-Set2, and higher layer parameter UL-DL-configuration-dedicated as described in Subclause 11.1; and
d) on a PDCCH monitoring periodicity, a PDCCH monitoring offset, and a PDCCH monitoring pattern within a slot for each search space in the set of search spaces configured to the UE for PDCCH candidates corresponding to DCI format 1_0 or DCI format 1_1 for serving cell  as described in Subclause 10.1.


If the UE is configured with aggregationFactorDL > 1, the UE determines the candidate index set of slot timing values  from the set of slot timing values according to the following pseudo-code.

Set  - index of candidate slot timing values 

Set 

Set 


Set  to the cardinality of set   

Set k =0 – index of slot timing values in set 

While 


          Set  to the smallest slot timing values index, among all slot timing values in set ;

while  





if  where  is the k-th slot timing value in set and is the m-th slot timing value in set 

; - candidate index of slot timing values associated with the k-th index slot timing values

;


end if

; 
end while



;
end while


For indexes of slot timing values in set K1 associated with a same value of , where , the UE is not expected to receive more than one PDSCH in a row of pdsch-symbolAllocation in same slot.  



The cardinality of the candidate index set  defines a total number candidate indexes of slot timing values for serving cell . The UE determines  occasions for candidate PDSCH receptions or SPS PDSCH releases according to the following pseudo-code.



Otherwise, Ffor the set of slot timing values , the UE determines  occasions for candidate PDSCH receptions or SPS PDSCH releases according to the following pseudo-code. 



Set  - index of occasion for candidate PDSCH reception or SPS PDSCH release

Set 

Set 



Set  to the cardinality of set  if aggregationFactorDL > 1, otherwise to the cardinality of set   


Set k =0 – candidate index in set  if aggregationFactorDL > 1, otherwise index of slot timing values in set 

while  

Set  to the set of rows provided by pdsch-symbolAllocation


Set  to the cardinality of , 

Set  – index of row provided by pdsch-symbolAllocation 

while 











if the UE is provided higher layer parameter UL-DL-configuration-common, or higher layer parameter UL-DL-configuration-common-Set2,  or higher layer parameter UL-DL-configuration-dedicated and at least one OFDM symbol of the PDSCH time resource derived by row  in slot  is configured as UL or slot , doesthere is not include at least one configured PDCCH monitoring occasion for PDCCH with DCI format 1_0 or DCI format 1_1 in any of the configured DL BWP within the duration of slot , where  is the subset of slot timing values in set  associated with the k-th slot timing value candidate index in set if aggregationFactorDL > 1, otherwise  is the k-th slot timing value in set  and  is derived by row  of pdsch-symbolAllocation,  

            ;
end if

; 
end while
< Unchanged parts are omitted >
9.1.3.2	Type-2 HARQ-ACK codebook in physical uplink shared channel
If a UE multiplexes HARQ-ACK in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by DCI format 0_0, the UE generates the HARQ-ACK codebook in the same manner as when the UE transmits HARQ-ACK using PUCCH format 2 or PUCCH format 3 or PUCCH format 4, as described in Subclause 9.1.3.1, except that HARQ-ACK-spatial-bundling-PUCCH is replaced by HARQ-ACK-spatial-bundling-PUSCH.
If a UE multiplexes HARQ-ACK in a PUSCH transmission that is scheduled by DCI format 0_1, the UE generates the HARQ-ACK codebook in the same manner as when the UE transmits HARQ-ACK using PUCCH format 2 or PUCCH format 3 or PUCCH format 4, as described in Subclause 9.1.3.1, with the following modifications:






-	For ,  and for ,  is replaced by  where  is the value of the DAI field in DCI format 0_1 according to Table 9.1.3-2;
· For the case of first and second HARQ-ACK sub-codebooks, DCI format 0_1 includes a first DAI field corresponding to the first HARQ-ACK sub-codebook and a second DAI field corresponding to the second HARQ-ACK sub-codebook;
< Unchanged parts are omitted >
-------------------------------------------- End of Text Proposal ----------------------------------------------
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