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1. [bookmark: _Toc120549591]Introduction
Unaligned frame boundary with slot alignment and partial SFN alignment for R16 NR inter-band CA was supported, and slot offset related description is captured in TS38.211 v16.0.0[1], TS38.212 v16.0.0[2], TS 38.213 v16.0.0 [3] and TS 38.214 v16.0.0[4]. 
Related agreements are as following,
Agreements:
Update and confirm the working assumption that Alt 1 modified as below
Alt 1: the granularity of the offset is determined by the maximum of Pcell/pScell lowest SCS among all the configured SCSs in DL/UL SCS-SpecificCarrierList and the CC’s lowest SCS among all the configured SCSs in DL/UL SCS-SpecificCarrierList
Update and confirm the working assumption as below
· For slot offset N, for CA case, the beginning of slot #0 of the CC with lower SCS (or PCell/PScell for equal SCS) coincides with the beginning of slot #(qN mod M) of the CC with higher SCS (or SCell for equal SCS) 
· Where 
· q = -1, if lowest SCS of PCell/PScell is smaller than or equal to lowest SCS of SCell
· q = 1, otherwise
· M is the number of slots per frame in the CC with higher SCS 
· Note: Other simple description is not precluded as long as it is aligned with above principle.
· Here the lowest is same as the definition in Alt 1.
· Note: For the combinations of 60kHz/60kHz and 120kHz/120kHz for Pcell/Scell with a UE-specific Pcell configuration, the above agreements may not be fully desirable. Discuss further offline whether or not to further address these cases (without any additional RRC impact). If no additional consensus reached by Friday, the above agreements stay as is

Agreements:
At most single non-zero offset duration (independent on SCS) can be configured among CCs in the unaligned CA configuration.
Agreements:
For timing determination for cross-carrier scheduling of PDSCH in 5.1.2.1 and of PUSCH in 6.1.2.1 of TS38.214
· Update the scheduled slot determination equations with slot offset NSCS,PxSCH, and the slot offset is only applicable for cross-carrier scheduling
Note: Error case when NSCS,PDSCH + K0< minimum value of UE reported K0 capability.
    Error case when NSCS,PUSCH + K2< minimum value of UE reported K2 capability. 
Agreements:
Adding the slot offset for cross-carrier triggering aperiodic CSI report.
Agreements:
Adding the slot offset for cross-carrier triggering aperiodic SRS. 
Agreements:
For the lowest SCS combinations of other than 60kHz/60kHz and 120kHz/120kHz
· For slot offset N, for CA case, the beginning of slot #0 of the CC with lower SCS (or PCell/PScell for equal SCS) coincides with the beginning of slot #(qN mod M) of the CC with higher SCS (or SCell for equal SCS) 
· Where 
· q = -1, if lowest SCS of PCell/PScell is smaller than or equal to lowest SCS of SCell
· q = 1, otherwise
· M is the number of slots per frame in the CC with higher SCS 
· Note: Other simple description is not precluded as long as it is aligned with above principle.
· Here the lowest is same as the definition in Alt 1.
[bookmark: _Hlk25309843]For the lowest SCS combinations of 60kHz/60kHz and 120kHz/120kHz
· For slot offset N, the beginning of slot #0 of the CC with lower subcarrier#0 of CRB#0 coincides with the beginning of slot #(qN mod M) of the CC with higher subcarrier#0 of CRB#0 
· Where 
· q = -1, if subcarrier#0 of CRB#0 of PCell/PScell is lower than subcarrier#0 of CRB#0 of SCell
· q = 1, otherwise
· M is the number of slots per frame in the CC 
· Here the lowest is same as the definition in Alt 1.

In this contribution, some corrections for TS38.211 are proposed, and one remaining issue about Type-1 HARQ-ACK codebook and related modifications for TS38.213 are discussed.
2. Discussion about slot offset definition in TS38.211
The current slot offset description in TS38.211 is as following,[bookmark: _Hlk26278463]For carrier aggregation of cells with non-aligned frames, the slot offset  between a PCell/PScell A and an SCell B is determined by the difference between the higher-layer parameter CA-slot-offset for cell A and higher-layer parameter CA-slot-offset for cell B. The quantity  is defined as the maximum of the lowest subcarrier spacing configuration among the subcarrier spacings given by the higher-layer parameters SCS-SpecificCarrierList configured for each cell in the cell pair. The slot offset  fulfills
-	when the lowest subcarrier spacing configuration among the subcarrier spacings configured for the cell is  for both cells or  for both cells, the start of slot 0 for the cell with point A with the lowest frequency coincides with the start of slot  for the other cell where   if the lowest subcarreier spacing configuration given by SCS-SpecificCarrierList of the PCell/PSCell is smaller than the lowest subcarrier spacing given by SCS-SpecificCarrierList for the SCell, otherwise ;
-	otherwise, the start of slot 0 for the cell with the lower subcarrier spacing among two cells, or the PCell or PSCell if both cells have the same subcarrier spacing, coincides with the start of slot  for the other cell where   if the lowest subcarreier spacing configuration given by SCS-SpecificCarrierList of the PCell/PSCell is smaller than the lowest subcarrier spacing given by SCS-SpecificCarrierList for the SCell, otherwise ;


The first highlighted sentence gives the value of q when the lowest subcarrier spacing configuration among the subcarrier spacings configured for the cell pair are 60kHz/60kHz and 120kHz/120kHz, while it is not aligned with the agreement,
Agreements:
For the lowest SCS combinations of 60kHz/60kHz and 120kHz/120kHz
· For slot offset N, the beginning of slot #0 of the CC with lower subcarrier#0 of CRB#0 coincides with the beginning of slot #(qN mod M) of the CC with higher subcarrier#0 of CRB#0 
· Where 
· q = -1, if subcarrier#0 of CRB#0 of PCell/PScell is lower than subcarrier#0 of CRB#0 of SCell
· q = 1, otherwise
· M is the number of slots per frame in the CC 
· Here the lowest is same as the definition in Alt 1.
Therefore, the sentence highlighted need modification.
The second highlighted part is also a little different from the agreement, in which q = -1 if lowest SCS of PCell/PSCell is smaller than or equal to lowest SCS of SCell.
There is another agreement that limits the number of non-zero offset durations in the unaligned CA configuration, and we think it would be better to be reflected in TS38.211 to make the definition more complete.
Agreements:
At most single non-zero offset duration (independent on SCS) can be configured among CCs in the unaligned CA configuration.

Therefore, the text proposal for section 4.5 in TS 38.211 is as following.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
[bookmark: _Toc19796392]4.5	Carrier aggregation
Transmissions in multiple cells can be aggregated. Unless otherwise noted, the description in this specification applies to each of the serving cells. 
For carrier aggregation of cells with non-aligned frames, the slot offset  between a PCell/PScCell A and an SCell B is determined by the difference between the higher-layer parameter CA-slot-offset for cell A and higher-layer parameter CA-slot-offset for cell B. The quantity  is defined as the maximum of the lowest subcarrier spacing configuration among the subcarrier spacings given by the higher-layer parameters SCS-SpecificCarrierList configured for each cell in the cell pair. The slot offset  fulfills
-	when the lowest subcarrier spacing configuration among the subcarrier spacings configured for the cell is  for both cells or  for both cells, the start of slot 0 for the cell with point A with the lowest frequency coincides with the start of slot  for the other cell where   if the point A of the PCell/PSCell is lower than the point A for the SCellthe lowest subcarreier spacing configuration given by SCS-SpecificCarrierList of the PCell/PSCell is smaller than the lowest subcarrier spacing given by SCS-SpecificCarrierList for the SCell, otherwise ;
-	otherwise, the start of slot 0 for the cell with the lower subcarrier spacing a2mong two cells, or the PCell or PSCell if both cells have the same subcarrier spacing, coincides with the start of slot  for the other cell where   if the lowest subcarreier spacing configuration given by SCS-SpecificCarrierList of the PCell/PSCell is smaller than or equal to the lowest subcarrier spacing given by SCS-SpecificCarrierList for the SCell, otherwise .
At most single non-zero slot offset duration (independent on SCS) can be configured among cells in the unaligned CA configuration.

----------------------------------------------------- End of text proposal ------------------------------------------------------

Proposal 1. Adopt the above text proposal for slot offset in TS38.211.

3. Discussion of remaining issue about Type-1 HARQ-ACK codebook determination
For Type-1 HARQ-ACK codebook in PUCCH, the UE determines a set of [image: ] occasions for candidate PDSCH receptions or SPS PDSCH releases according to a pseudo-code as following. 
Set [image: ] - index of occasion for candidate PDSCH reception or SPS PDSCH release
Set [image: ]
Set [image: ]
Set [image: ] to the cardinality of set [image: ]
Set k =0 – index of slot timing values [image: ], in descending order of the slot timing values, in set [image: ] for serving cell [image: ]


while [image: ] 
[bookmark: OLE_LINK1]if [image: ] 
Set [image: ] – index of a DL slot within an UL slot
while [image: ] 
Set [image: ] to the set of rows
Set [image: ] to the cardinality of [image: ]
Set [image: ] – index of row in set [image: ]
if slot [image: ] starts at a same time as or after a slot for an active DL BWP change on serving cell [image: ] or an active UL BWP change on the PCell and slot [image: ] is before the slot for the active DL BWP change on serving cell [image: ] or the active UL BWP change on the PCell 
; 
else 
while [image: ]
[bookmark: OLE_LINK2]if the UE is provided tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated and, for each slot from slot [image: ] to slot [image: ], at least one symbol of the PDSCH time resource derived by row [image: ] is configured as UL where [image: ] is the k-th slot timing value in set [image: ], 
[image: ];
else
[image: ]; 
end if
end while
if the UE does not indicate a capability to receive more than one unicast PDSCH per slot and [image: ], 
[image: ]; 
[image: ];
The UE does not expect to receive SPS PDSCH release and unicast PDSCH in a same slot;
else 
Set [image: ] to the cardinality of [image: ]

Set  to the smallest last OFDM symbol index, as determined by the SLIV, among all rows of [image: ]
while [image: ]
Set [image: ] 


while [image: ]
if [image: ] for start OFDM symbol index [image: ] for row [image: ] 
[image: ]; - index of occasion for candidate PDSCH reception or SPS PDSCH release associated with row [image: ]
[image: ];
[image: ];
else
[image: ]; 
end if
end while
[image: ]
[image: ];
Set [image: ] to the smallest last OFDM symbol index among all rows of [image: ];
end while
end if
;
end if
end while
end if
[image: ];
end while

The above pseudo-code assumes aligned frame boundary for UL cell carrying PUCCH and DL cell for PDSCH reception or SPS release. When inter-band CA is configured and the UL cell and DL cell are not frame aligned, the related highlighted description needs modification to reflect the slot offset. Figure 1 gives two examples for the unaligned frame boundary of the DL and UL. Figure 1(a) gives an example of larger UL SCS than DL, and Figure 1(b) gives an example of smaller UL SCS than DL. 
[image: ]




The is 0, andcorresponds to 60KHz; The is -3, andcorresponds to 60KHz. 
(a) The SCS of UL is larger than SCS of DL
[image: ]




The is 0, andcorresponds to 15KHz; The is -3, andcorresponds to 60KHz. 
(b) The SCS of UL is smaller than SCS of DL
Figure.1 HARQ-ACK feedback for CA with unaligned frame boundary



For each, the pseudo-code first determines for which the [image: ]occasions for candidate PDSCH receptions or SPS PDSCH releases are found, wheresatisfies[image: ]. 



For Figure.1 (a), supposing, then  with values of 0, 2, 4, 6, 8 … will perform following operation in the pseudo-code when the DL cell and UL cell are frame boundary aligned. However, when they are not aligned, e.g., the DL cell has an offset of -3 compared with Pcell UL as shown in Figure.1(a), the should be updated to 1, 3, 5, 7 ... . Therefore, the “if” condition highlighted at the beginning of the pseudo-code shall be updated to 



The downlink PDSCH reception or SPS release slot according to [image: ] for is slot 3 for aligned frame boundary, no matter it is used for BWP switch judgement or for effective PDSCH reception or SPS release judgement according to tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated. When the DL and UL cells are not aligned, PDSCH reception on DL slot 3 will have its HARQ bit on UL slot 5, rather than slot 8. Therefore, the corresponding description also needs to be updated according to the slot offset.

For Figure.1 (b), the UL SCS is smaller than DL SCS, and all values fulfill the “if” condition. 




For , and , the PDSCH reception slot is DL slot 4 for  when the DL and UL cell are aligned. But when unaligned frame boundary is introduced, and the PDSCH receptions or SPS releases slots are still calculated according to [image: ], the PDSCH or SPS release reception slot for  will be 4, and apparently, it should be updated to DL slot 7 for a slot offset of -3 for DL cell. 
Based on the above analysis, we can see that the slot offset needs to be taken into account when determining Type-1 HARQ-ACK codebook for CA with unaligned frame boundary. The following two options could be considered.
· Option 1: Explicitly update the formulas in the pseudo-code to reflect the slot offset for CA with unaligned frame boundary when determining Type-1 HARQ-ACK codebook.
· Option 2: Keep the current pseudo-code as it is and clarify that it can only be directly used for non-CA cases or CA with aligned frame boundary. For CA with unaligned frame boundary case, the slot offset needs to be taken into account.

Proposal 2. For CA with unaligned frame boundary, the slot offset needs to be taken into account when determining Type-1 HARQ-ACK codebook. The following two options could be considered and the corresponding text proposals are provided below.
· Option 1: Explicitly update the formulas in the pseudo-code to reflect the slot offset for CA with unaligned frame boundary when determining Type-1 HARQ-ACK codebook.
· Option 2: Keep the current pseudo-code as it is and clarify that it can only be directly used for non-CA cases or CA with aligned frame boundary. For CA with unaligned frame boundary case, the slot offset needs to be taken into account.

The corresponding text proposals for the two options are as following.
-------------------------------------------------- Start of text proposal for option 1 -----------------------------------------------------
[bookmark: _Ref505248562][bookmark: _Toc12021470][bookmark: _Toc20311582][bookmark: _Toc26719407][bookmark: _Toc29894840][bookmark: _Toc29899139][bookmark: _Toc29899557]9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
For a serving cell [image: ], an active DL BWP, and an active UL BWP, as described in Clause 12, the UE determines a set of [image: ] occasions for candidate PDSCH receptions for which the UE can transmit corresponding HARQ-ACK information in a PUCCH in slot [image: ]. If serving cell [image: ] is deactivated, the UE uses as the active DL BWP for determining the set of [image: ] occasions for candidate PDSCH receptions a DL BWP provided by firstActiveDownlinkBWP-Id. The determination is based:
a)	on a set of slot timing values [image: ] associated with the active UL 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 [image: ], [image: ] is provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for DCI format 1_0
[bookmark: _Hlk508697304]b)	If the UE is configured to monitor PDCCH for DCI format 1_1 for serving cell [image: ], [image: ] is provided by dl-DataToUL-ACK for DCI format 1_1
b)	on a set of row indexes [image: ] of a table that is provided either by a first set of row indexes of a table that is provided by pdsch-TimeDomainAllocationList in pdsch-ConfigCommon or by Default PDSCH time domain resource allocation A [6, TS 38.214], or by the union of the first set of row indexes and a second set of row indexes, if provided by pdsch-TimeDomainAllocationList in pdsch-Config, associated with the active DL BWP and defining respective sets of slot offsets [image: ], start and length indicators SLIV, and PDSCH mapping types for PDSCH reception as described in [6, TS 38.214]
c)	on the ratio [image: ] between the downlink SCS configuration [image: ] and the uplink SCS configuration [image: ] provided by subcarrierSpacing in BWP-Downlink and BWP-Uplink for the active DL BWP and the active UL BWP, respectively
d)	if provided, on tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated as described in Clause 11.1.






e)	if provided, on CA-slot-offset for the downlink serving cell and CA-slot-offset  for uplink serving cell, and correspondingand  as defined in [4, TS 38.211]. When not provided, the slot offset values,in this section are assumed to be 0.

If a UE
-	is not provided CORESETPoolIndex or is provided CORESETPoolIndex with a value of 0 for first CORESETs on active DL BWPs of serving cells, and
-	is provided CORESETPoolIndex with a value of 1 for second CORESETs on active DL BWPs of the serving cells, and
-	is provided ACKNACKFeedbackMode = JointFeedback
where 
-	a serving cell is placed in a first set  of  serving cells if the serving cell includes a first CORESET, and
-	a serving cell is placed in a second set  of  serving cells if the serving cell includes a second CORESET, and
-	serving cells are placed in a set according to an ascending order of a serving cell index
the UE generates a Type-1 HARQ-ACK codebook for a set  of  serving cells.
For the set of slot timing values [image: ], the UE determines a set of [image: ] occasions for candidate PDSCH receptions or SPS PDSCH releases according to the following pseudo-code. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to a single SPS PDSCH release is same as for a corresponding SPS PDSCH reception. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to multiple SPS PDSCH releases by a single DCI format is same as for a corresponding SPS PDSCH reception with the lowest SPS configuration index among the multiple SPS PDSCH releases.
Set [image: ] - index of occasion for candidate PDSCH reception or SPS PDSCH release
Set [image: ]
Set [image: ]
Set [image: ] to the cardinality of set [image: ]
Set k =0 – index of slot timing values [image: ], in descending order of the slot timing values, in set [image: ] for serving cell [image: ]
while [image: ] 

if [image: ] 
Set [image: ] – index of a DL slot within an UL slot
while [image: ] 
Set [image: ] to the set of rows
Set [image: ] to the cardinality of [image: ]
Set [image: ] – index of row in set [image: ]

if slot [image: ] starts at a same time as or after a slot for an active DL BWP change on serving cell [image: ] or an active UL BWP change on the PCell and slot [image: ] is before the slot for the active DL BWP change on serving cell [image: ] or the active UL BWP change on the PCell 
; 
else 
while [image: ]


[bookmark: _GoBack]if the UE is provided tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated and, for each slot from slot [image: ] to slot [image: ], at least one symbol of the PDSCH time resource derived by row [image: ] is configured as UL where [image: ] is the k-th slot timing value in set [image: ], 
[image: ];
else
[image: ]; 
end if
end while
if the UE does not indicate a capability to receive more than one unicast PDSCH per slot and [image: ], 
[image: ]; 
[image: ];
The UE does not expect to receive SPS PDSCH release and unicast PDSCH in a same slot;
else 
Set [image: ] to the cardinality of [image: ]
Set [image: ] to the smallest last OFDM symbol index, as determined by the SLIV, among all rows of [image: ]
while [image: ]
Set [image: ] 
while [image: ]
if [image: ] for start OFDM symbol index [image: ] for row [image: ] 
[image: ]; - index of occasion for candidate PDSCH reception or SPS PDSCH release associated with row [image: ]
[image: ];
[image: ];
else
[image: ]; 
end if
end while
[image: ]
[image: ];
Set [image: ] to the smallest last OFDM symbol index among all rows of [image: ];
end while
end if
;
end if
end while
end if
[image: ];
end while
If the UE indicates a capability to receive more than one PDSCH per slot, for occasions of candidate PDSCH receptions corresponding to rows of [image: ]associated with a same value of [image: ], where [image: ], the UE does not expect to receive more than one PDSCH in a same DL slot. 
< Unchanged parts are omitted >
----------------------------------------------------- End of text proposal for option 1  ------------------------------------------------

-------------------------------------------------- Start of text proposal for option 2 -----------------------------------------------------
9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
For a serving cell [image: ], an active DL BWP, and an active UL BWP, as described in Clause 12, the UE determines a set of [image: ] occasions for candidate PDSCH receptions for which the UE can transmit corresponding HARQ-ACK information in a PUCCH in slot [image: ]. If serving cell [image: ] is deactivated, the UE uses as the active DL BWP for determining the set of [image: ] occasions for candidate PDSCH receptions a DL BWP provided by firstActiveDownlinkBWP-Id. The determination is based:
a)	on a set of slot timing values [image: ] associated with the active UL 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 [image: ], [image: ] 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 for serving cell [image: ], [image: ] is provided by dl-DataToUL-ACK for DCI format 1_1
b)	on a set of row indexes [image: ] of a table that is provided either by a first set of row indexes of a table that is provided by pdsch-TimeDomainAllocationList in pdsch-ConfigCommon or by Default PDSCH time domain resource allocation A [6, TS 38.214], or by the union of the first set of row indexes and a second set of row indexes, if provided by pdsch-TimeDomainAllocationList in pdsch-Config, associated with the active DL BWP and defining respective sets of slot offsets [image: ], start and length indicators SLIV, and PDSCH mapping types for PDSCH reception as described in [6, TS 38.214]
c)	on the ratio [image: ] between the downlink SCS configuration [image: ] and the uplink SCS configuration [image: ] provided by subcarrierSpacing in BWP-Downlink and BWP-Uplink for the active DL BWP and the active UL BWP, respectively
d)	if provided, on tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated as described in Clause 11.1.
If a UE
-	is not provided CORESETPoolIndex or is provided CORESETPoolIndex with a value of 0 for first CORESETs on active DL BWPs of serving cells, and
-	is provided CORESETPoolIndex with a value of 1 for second CORESETs on active DL BWPs of the serving cells, and
-	is provided ACKNACKFeedbackMode = JointFeedback
where 
-	a serving cell is placed in a first set  of  serving cells if the serving cell includes a first CORESET, and
-	a serving cell is placed in a second set  of  serving cells if the serving cell includes a second CORESET, and
-	serving cells are placed in a set according to an ascending order of a serving cell index
the UE generates a Type-1 HARQ-ACK codebook for a set  of  serving cells.
For the set of slot timing values [image: ], the UE determines a set of [image: ] occasions for candidate PDSCH receptions or SPS PDSCH releases according to the following pseudo-code. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to a single SPS PDSCH release is same as for a corresponding SPS PDSCH reception. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to multiple SPS PDSCH releases by a single DCI format is same as for a corresponding SPS PDSCH reception with the lowest SPS configuration index among the multiple SPS PDSCH releases.
Set [image: ] - index of occasion for candidate PDSCH reception or SPS PDSCH release
Set [image: ]
Set [image: ]
Set [image: ] to the cardinality of set [image: ]
Set k =0 – index of slot timing values [image: ], in descending order of the slot timing values, in set [image: ] for serving cell [image: ]
while [image: ] 
if [image: ] 
Set [image: ] – index of a DL slot within an UL slot
while [image: ] 
Set [image: ] to the set of rows
Set [image: ] to the cardinality of [image: ]
Set [image: ] – index of row in set [image: ]
if slot [image: ] starts at a same time as or after a slot for an active DL BWP change on serving cell [image: ] or an active UL BWP change on the PCell and slot [image: ] is before the slot for the active DL BWP change on serving cell [image: ] or the active UL BWP change on the PCell 
; 
else 
while [image: ]
if the UE is provided tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated and, for each slot from slot [image: ] to slot [image: ], at least one symbol of the PDSCH time resource derived by row [image: ] is configured as UL where [image: ] is the k-th slot timing value in set [image: ], 
[image: ];
else
[image: ]; 
end if
end while
if the UE does not indicate a capability to receive more than one unicast PDSCH per slot and [image: ], 
[image: ]; 
[image: ];
The UE does not expect to receive SPS PDSCH release and unicast PDSCH in a same slot;
else 
Set [image: ] to the cardinality of [image: ]
Set [image: ] to the smallest last OFDM symbol index, as determined by the SLIV, among all rows of [image: ]
while [image: ]
Set [image: ] 
while [image: ]
if [image: ] for start OFDM symbol index [image: ] for row [image: ] 
[image: ]; - index of occasion for candidate PDSCH reception or SPS PDSCH release associated with row [image: ]
[image: ];
[image: ];
else
[image: ]; 
end if
end while
[image: ]
[image: ];
Set [image: ] to the smallest last OFDM symbol index among all rows of [image: ];
end while
end if
;
end if
end while
end if
[image: ];
end while
Above pseudo-code is applied to cases other than carrier aggregation of cells with unaligned frame boundary. For carrier aggregation of cells with unaligned frame boundary, the slot offset  as defined in [4, TS 38.211] needs to be taken into account.
If the UE indicates a capability to receive more than one PDSCH per slot, for occasions of candidate PDSCH receptions corresponding to rows of [image: ]associated with a same value of [image: ], where [image: ], the UE does not expect to receive more than one PDSCH in a same DL slot. 
< Unchanged parts are omitted >
----------------------------------------------------- End of text proposal for option 2 ---------------------------------------------------
Proposal 3: Adopt one of the above two options and corresponding text proposals for section 9.1.2.1 in TS38.213.
4. Conclusions
In this contribution, we provide text proposal for TS38.211 to make it aligned with the agreements, and discuss the remaining issues for Type-1 HARQ-ACK codebook determination for CA with unaligned frame boundary and give two text proposal options for TS38.213.
The following proposals are made,
Proposal 1. Adopt the above text proposal for slot offset in TS38.211.
Proposal 2. For CA with unaligned frame boundary, the slot offset needs to be taken into account when determining Type-1 HARQ-ACK codebook. The following two options could be considered and the corresponding text proposals are provided below.
· Option 1: Explicitly update the formulas in the pseudo-code to reflect the slot offset for CA with unaligned frame boundary when determining Type-1 HARQ-ACK codebook.
· Option 2: Keep the current pseudo-code as it is and clarify that it can only be directly used for non-CA cases or CA with aligned frame boundary. For CA with unaligned frame boundary case, the slot offset needs to be taken into account.
Proposal 3: Adopt one of the above two options and corresponding text proposals for section 9.1.2.1 in TS38.213.
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