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Introduction
In this contribution, we discuss the following remaining issues on carrier aggregation and bandwidth parts based on the latest specifications [1] [2] [3] [4] [5] [6].
· For carrier aggregation
· Semi-static HARQ-ACK codebook
· Dynamic HARQ-ACK codebook
· For bandwidth parts
· Transmission bandwidth configuration and carrier bandwidth 
· The reference resource block for Point A
· Common search space configuration in the active DL BWP 
· PUCCH resources configuration in BWP 
· Bandwidth part indicator field value in DCI
· The condition on BWP-InactivityTimer increases
· Deactive SCell and bwp-InactivityTimer
Discussion  
Bandwidth parts 
Transmission bandwidth configuration and carrier bandwidth
For the carrier definition, following descriptions have been captured in the updated 38.211[1]:
	The carrier bandwidth  for subcarrier spacing configuration  is given by the higher-layer parameter carrierBandwidth in the SCS-SpecificCarrier IE. The starting position  for subcarrier spacing configuration  is given by the higher-layer parameter offsetToCarrier in the SCS-SpecificCarrier IE.



In RAN4, there is a definition of the maximum transmission bandwidth configuration NRB, however it is not clear that whether the transmission bandwidth configuration is aligned with CarrierBandwidth indicated by higher-layer. If they are not aligned, the UE cannot obtain carrier location and the carrier frequency. Under this circumstance, UE cannot determine the RF filtering on the carrier, the phase compensation and the upconversion operation on the uplink transmission. To avoid this issue, it is necessary to align the transmission bandwidth configuration with CarrierBandwidth like that in LTE. 
Proposal1: Align the transmission bandwidth configuration with Carrier Bandwidth like that in LTE, adopt the TP in Appendix A for TS38.211.
The proposed TP is provided in Annex A 3.1.
The reference resource block for Point A
[bookmark: _GoBack]According to the RAN2 agreement that point A is signaled by the offset indicator for SA, the related description of point A is captured in the current TS38.211 [1] as follows:
	4.4.4.2	Point A
Point A serves as a common reference point for resource block grids and is obtained from:
-	offsetToPointA for a PCell downlink represents the frequency offset between point A and the lowest subcarrier of the lowest resource block of the SS/PBCH block used by the UE for initial cell selection, expressed in units of resource blocks assuming 15 kHz subcarrier spacing for FR1 and 60 kHz subcarrier spacing for FR2; 
-	absoluteFrequencyPointA for all other cases where absoluteFrequencyPointA represents the frequency-location of point A expressed as in ARFCN.



For standalone situation, the configuration related to point A is based on the offset indication, and the value of the point A offset in the unit of PRB is indicated based on 15KHz SCS for FR1 and 60KHz SCS for FR2. According to the physical specification 38.211, the reference location for point A is the lowest subcarrier of the lowest resource block of the SS/PBCH block used by the UE for initial cell selection. However, it should be noted that there is an ambiguity that whether the lowest resource block of the SS/PBCH block is the same as the reference location for RMSI acquisition or not.







For RMSI reception, the quantity  should be indicated by PBCH, which is the subcarrier offset from subcarrier 0 in common resource block  to subcarrier 0 of the SS/PBCH block. If the SCS of RMSI is larger than the SCS of SSB, such as 30kHz SCS of RMSI and 15kHz SCS of SSB in FR1, can indicate the number of subcarriers within 2 common resource block of 15kHz SCS, (e.g. = 21 that means common resource blockis the resource block with index 16 in the figure below), based on our understanding, in this case, the reference location for RMSI is the common resource block with index 16 based on 15kHz SCS. However, it is not clear that the value of the point A offset is from the common resource block with index 16 or from the common resource block with index 17.
[image: ]
Figure1 Point A offset reference location
There are two options for the reference location for point A offset indicator:
Option1: the boundary of the closest reference common resource block is used for Point A offset indicator.
· Such as the common resource block with index17 based on 15 kHz SCS in figure1 is used for Point A offset indicator.

Option2: the boundary of the common resource block based on the SCS for RMSI is used for Point A offset indicator.
· Such as the common resource block with index16 based on 15kHz SCS in figure1 is used for Point A offset indicator
For the alignment and simplicity, option2 is preferred.
Proposal 2: The same reference location used to indicate RMSI offset is used for PCell downlink point A offset indicator.
The proposed TP is provided in Annex A 3.1.
Common search space configuration in the active DL BWP
According to the RAN2 agreements:
Agreements
1	On SI modification indication, MIB contents are not re-acquired by UEs' in RRC_CONNECTED 
2	MIB does not need to be provided via dedicated signalling, as all the required information can be provided to the UE via servingCellConfigCommon.
3: 	If the UE’s active DL BWP is not configured with common search space then UE is not required to acquire SI updates from broadcast
4: 	NW may provide updated SI by dedicated signalling (Can be used at least for the case if the UE’s active DL BWP is not configured with common search space.)
5	RRCReconfiguration message is used to provide SIBs through dedicated 
6	RRCReconfiguration can perform SIB updates (other than for SIB1 parameters that are provided via servingCellConfigCommon) without reconfiguration with sync
7	No need for additional requests from the UE to the NW to determine which SIBs to be provided in dedicated signalling.
8	Any SIB (including PWS SIBs) can be provided to the UE through dedicated signaling.
9:	How long updated SI is broadcast in UE’s active DL BWP, when SI-RNTI and P-RNTI common search space is configured, is left to network implementation.

A UE is not required to acquire SI updates from broadcast if the UE’s active DL BWP is not configured with common search space, so it is conflicting with current specification TS38.213 [2]:
	……
For each DL BWP in a set of DL BWPs on the primary cell, a UE can be configured control resource sets for every type of common search space and for UE-specific search space as described in Subclause 10.1. The UE does not expect to be configured without a common search space on the PCell, or on the PSCell, in the active DL BWP.
……



Proposal 3: Clarify that a UE is not required to acquire SI updates from broadcast if the UE’s active DL BWP is not configured with common search space, delete the related description on the configuration of common search space.  
The proposed TP is provided in Annex A 3.2.
PUCCH resources configuration in BWP
In the current TS38.213 [2], it is described that for each UL BWP in a set of UL BWPs, the UE is configured resource sets for PUCCH transmissions as described in Subclause 9.2.
In RAN1#90Bis and RAN1#92 meeting, the following agreements were reached for PUCCH resource configuration in BWP.
	Agreements:
· In a serving cell where PUCCH is configured, each configured UL BWP includes PUCCH resources

	Agreements:
· To respond the LS from RAN2 (on EN-DC):
· Simultaneous configuration of EN-DC and NR PUCCH Scell (PScell)
· Yes, but the UE is not expected to be configured with more than one PUCCH in NR under EN-DC
· Also state that it’s the RAN1 understanding of the intention of the question from RAN2
· Simultaneous transmission of PUCCH and PUSCH in LTE for EN-DC
· Yes


In RAN1#93 meeting, the above agreement was superseded as follows:
	Agreement:
EN-DC with two NR PUCCH groups is supported as UE optional capability in Rel-15.
· UE cannot be configured with more than one NR PUCCH groups in the same FR.
· The same numerology is used within the NR PUCCH group in FR2 if two NR PUCCH groups are configured.
· Note: This agreement supersedes an agreement from RAN1#92 on NR PUCCH SCell



It can be seen that UE can be configured two NR PUCCH groups and one or more serving cells can be configured in each group. According to the agreements, PUCCH resources can be configured in each configured UL BWP of a serving cell only when PUCCH is configured in this serving cell. 
Proposal 4: Clarify that only in the serving cell where PUCCH is configured, each configured UL BWP in this serving cell can include PUCCH resources.
The proposed TP is provided in Annex A 3.2.
Bandwidth part indicator field value in DCI
In the current TS38.213[2], it is described that: 
	A UE configured for operation in bandwidth parts (BWPs) of a serving cell, is configured by higher layers for the serving cell a set of at most four bandwidth parts (BWPs) for receptions by the UE (DL BWP set) in a DL bandwidth by parameter BWP-Downlink and a set of at most four BWPs for transmissions by the UE (UL BWP set) in an UL bandwidth by parameter BWP-Uplink for the serving cell. 
……
If a bandwidth part indicator field is configured in DCI format 1_1, the bandwidth part indicator field value indicates the active DL BWP, from the configured DL BWP set, for DL receptions. If a bandwidth part indicator field is configured in DCI format 0_1, the bandwidth part indicator field value indicates the active UL BWP, from the configured UL BWP set, for UL transmissions. If a bandwidth part indicator field is configured in DCI format 0_1 or DCI format 1_1 and indicates an UL BWP or a DL BWP different from the active UL BWP or DL BWP, respectively, the UE shall
….



According to the description, at most four DL BWPs (DL BWP set) and four UL BWPs (UL BWP set) can be provided by parameter BWP-Downlink and BWP-Uplink, excluding the initial bandwidth part. 
As described in TS 38.212[3], the bit length of Bandwidth part indicator field in DCI format 1_1 and DCI format 0_1 is determined by the number of DL BWPs/UL BWPs configured by higher layers, which excluded the initial DL/UL bandwidth part. When the number of DL BWPs is less or equal to 3, the bandwidth part indicator is equivalent to the higher layer parameter BWP-Id. In such cases, the bandwidth part indicator indicates the initial active DL/UL BWP as the active DL/UL BWP when bandwidth part indicator value is 0. As a consequence, it is inaccurate to describe that the bandwidth part indicator field value indicates the active DL/UL BWP, from the configured DL/UL BWP set.
Proposal 5: Clarify that the bandwidth part indicator field value in DCI format 1_1/0_1 can indicate the initial active DL/UL BWP as the active DL/UL BWP.
The proposed TP is provided in Annex A 3.2.
The condition on BWP-InactivityTimer increases
According to the TS38.321 [6]:
-----------------------------------------------------Spec text start---------------------------------------------------------
[bookmark: _Toc502437830]5.15	Bandwidth Part (BWP) operation
……
If the bwp-InactivityTimer is configured, the MAC entity shall for each activated Serving Cell:
1>	if the default-DL-BWP is configured, and the active DL BWP is not the BWP indicated by the default-DL-BWP; or
1>	if the default-DL-BWP is not configured, and the active DL BWP is not the initial BWP:
2>	if a PDCCH addressed to C-RNTI or CS-RNTI indicating downlink assignment or uplink grant is received on the active BWP; or
2>	if a MAC PDU is transmitted in a configured uplink grant or received in a configured downlink assignment:
3>	if there is no ongoing random access procedure associated with this Serving Cell; or
3>	if the ongoing Random Access procedure associated with this Serving Cell is successfully completed upon reception of this PDCCH addressed to C-RNTI (as specified in subclauses 5.1.4 and 5.1.5):
4>	start or restart the bandwidthPartInactivityTimer associated with the active DL BWP.
2>	if a PDCCH for BWP switching is received on the active DL BWP, and the MAC entity switches the active BWP:
3>	start or restart the bwp-InactivityTimer associated with the active DL BWP.
……
-----------------------------------------------------Spec text end----------------------------------------------------------
However, about the condition on incrementing the timer, there are following descriptions in TS38.213:
	If a UE is configured by higher layer parameter bwp-InactivityTimer a timer value for the primary cell [11, TS 38.321] and the timer is running, the UE increments the timer every interval of 1 millisecond for frequency range 1 or every 0.5 milliseconds for frequency range 2 if the UE does not detect a DCI format for PDSCH reception on the primary cell for paired spectrum operation or if the UE does not detect a DCI format for PDSCH reception or a DCI format for PUSCH transmission on the primary cell for unpaired spectrum operation during the interval [11, TS 38.321].



According to the MAC spec, if a MAC PDU is transmitted in a configured uplink grant or received in a configured downlink assignment, the bwp-InactivityTimer is not increased. Therefore, not only a UE does not detect a DCI format for PDSCH reception or PUSCH transmission, but also the UE does not transmit in a configured uplink grant or receive in a configured downlink assignment, the bwp-InactivityTimer will be increased. This information should be captured to the TS38.213 spec.
Proposal 6: Capture the condition on BWP inactivity timer increments including that if the UE does not transmit in a configured uplink grant or receive in a configured downlink assignment.  
The proposed TP is provided in Annex A 3.2.
Deactive SCell and bwp-InactivityTimer
In the current TS38.213 [2], it is described that:
	……
If a UE is configured by higher layer parameter BWP-InactivityTimer a timer value for a secondary cell [11, TS 38.321] and the timer is running, the UE increments the timer every interval of 1 millisecond for frequency range 1 or every 0.5 milliseconds for frequency range 2 if the UE does not detect a DCI format for PDSCH reception on the secondary cell for paired spectrum operation or if the UE does not detect a DCI format for PDSCH reception or a DCI format for PUSCH transmission on the secondary cell for unpaired spectrum operation during the interval. The UE may deactivate the secondary cell when the timer expires.
……


Agreements from RAN1 and RAN2 are as follows:
	RAN1#90Bis Agreements:

	· For an Scell, RRC signaling for Scell configuration/reconfiguration indicates the first active DL BWP and/or the first active UL BWP when the Scell is activated
· NR supports Scell activation signaling that doesn’t contain any information related to the first active DL/UL BWP
· For an Scell, active DL BWP and/or UL BWP are deactivated when the Scell is deactivated
Note: it’s RAN1 ‘s understanding that Scell can be deactivated by an Scell timer


Agreements from RAN2#1801 meeting
1. If the random access procedure is initiated on SCell (other than PSCell), MAC entity stops BWP-InactivityTimer of SCell and SpCell. If the random access procedure is initiated on SpCell, MAC entity stops BWP InactivityTimer associated with SpCell
2. bwp-InactivityTimer is (re-)started, if MAC PDU is transmitted in a configured uplink grant or received in a configured downlink assignment 
3. The BWP inactivity timer does not start/re-start when a DCI is received while RA procedure is ongoing associated with this serving cell.  [FFS except for DCI scheduling mgs2/4 with UE’s C-RNTI].   
4. If a BWP switch is triggered with DCI scheduling msg4 with UE’s C-RNTI the UE considers contention resolution successful (as usual) and shall switch (e.g. the RACH will not be restarted in the new BWP).  The UE starts the timer upon the switch like in all other cases.  
5. Upon deactivation of a Scell, BWP-InactivityTimer associated with the deactivated Scell is stopped.  
6. When RA procedure is initiated, the bwp-InactivityTimer is also reset in addition to stopping it.
7. Capture that bwp-InactivityTimer is restarted upon receival of UL grant for TDD.  bwp-InactivityTimer is also restarted upon reception of UL grant for FDD

The SCell can be deactivated by SCell timer, which is sCellDeactivationTimer defined by high layer. However, the above agreements emphasis that when the SCell is deactivated, active DL BWP and/or UL BWP are deactivated and the corresponding BWP-InactivityTimer associated with the deactivated SCell is stopped, so the corresponded descriptions in TS38.213 should be modified.
Proposal 7: Clarify that upon deactivation of a SCell, active DL BWP and/or UL BWP are deactivated and the corresponding BWP-InactivityTimer associated with the deactivated SCell is stopped.  
The proposed TP is provided in Annex A 3.2.
Carrier aggregation
Semi-static HARQ-ACK codebook
In RAN1-91 meeting, we have following agreements:
Agreements:
· For semi-static HARQ-ACK codebook, support
· DL association set is determined based on the configured set of HARQ-ACK timings, where the HARQ-ACK payload is ordered based on DL time index
· There is no DAI in DL grants



These agreements are not well captured in TS38.213. In the latest version of TS38.213, for the set of slot timing value , the UE determines  occasions for candidate PDSCH receptions or SPS PDSCH releases according to a pseudo-code in which slot order of the DL association set is time descending order. Therefore, we have the following proposal:
Proposal 8: Modify the pseudo-code of determining [image: ] occasions for candidate PDSCH receptions or SPS PDSCH releases to make the occasions for candidate PDSCH receptions are in time increasing order.
The proposed TP is provided in Annex A 3.2.
Dynamic HARQ-ACK codebook



In 9.1.3.1 of 38.213[2], SPS PDSCH release is double counted in both  and when calculating, therefore, we have the following proposal:

Proposal 9: Delete redundant description on the number of SPS PDSCH release when calculating.
The proposed TP is provided in Annex A 3.2.
3 Appendix A-Text Proposal
3.1 TP for TS38.211
Proposal1: Align the transmission bandwidth configuration with Carrier Bandwidth like that in LTE, adopt the TP in Appendix A for TS38.211.
[bookmark: _Toc516767243]------------------------------------------------------ Start of Text Proposal ----------------------------------------------------------
--------------------------------------------------- Unchanged parts omitted ---------------------------------------------------------
4.4.2	Resource grid







[bookmark: _Hlk505670522]For each numerology and carrier, a resource grid of  subcarriers and  OFDM symbols is defined, starting at common resource block  indicated by higher-layer signalling.  There is one set of resource grids per transmission direction (uplink or downlink) with the subscript set to DL and UL for downlink and uplink, respectively. When there is no risk for confusion, the subscript  may be dropped. There is one resource grid for a given antenna port, subcarrier spacing configuration , and transmission direction (downlink or uplink). 

The quantity  depends on the transmission bandwidth configured in the cell and shall fulfil





, where  and  are the smallest and largest transmission bandwidths, respectively, supported by the current version of this specification. The set of allowed values for downlink  is given by 3GPP TS 38.104 [4] and uplink  is given 3GPP TS 38.101 [5]. The carrier bandwidth  for subcarrier spacing configuration  is given by the higher-layer parameter carrierBandwidth in the SCS-SpecificCarrier IE. The starting position  for subcarrier spacing configuration  is given by the higher-layer parameter offsetToCarrier in the SCS-SpecificCarrier IE. 
------------------------------------------------------ Unchanged parts omitted ------------------------------------------------------
-------------------------------------------------------- End of Text Proposal --------------------------------------------------------

Proposal 2: The same reference location used to indicate RMSI offset is used for PCell downlink point A offset indicator.
------------------------------------------------------ Start of Text Proposal ----------------------------------------------------------
--------------------------------------------------- Unchanged parts omitted ---------------------------------------------------------
4.4.4.2	Point A
Point A serves as a common reference point for resource block grids and is obtained from 
· 

offsetToPointA in DownlinkConfigCommonSIB for a PCell downlink represents the frequency offset between point A and the lowest subcarrier of the lowest resource block of the SS/PBCH block, a.k.a., common resource block, used by the UE for initial cell selection, expressed in units of resource blocks assuming 15 kHz subcarrier spacing for FR1 and 60 kHz subcarrier spacing for FR2; where the relationship between SS/PBCH block and the common resource blockis defined in 7.4.3.1.
· absoluteFrequencyPointA for all other cases where absoluteFrequencyPointA represents the frequency-location of point A expressed as in ARFCN.
------------------------------------------------------ Unchanged parts omitted ------------------------------------------------------
-------------------------------------------------------- End of Text Proposal --------------------------------------------------------
3.2 TP for TS38.213
Proposal 3: Clarify that a UE is not required to acquire SI updates from broadcast if the UE’s active DL BWP is not configured with common search space, delete the related description on the configuration of common search space.  
Proposal 4: Clarify that only in the serving cell where PUCCH is configured, each configured UL BWP in this serving cell can include PUCCH resources.
Proposal5: Clarify that the bandwidth part indicator field value in DCI format 1_1/0_1 can indicate the initial active DL/UL BWP as the active DL/UL BWP.
Proposal6: Capture the condition on BWP inactivity timer increments including that if the UE does not transmit in a configured uplink grant or receive in a configured downlink assignment.
Proposal7: Clarify that upon deactivation of a SCell, active DL BWP and/or UL BWP are deactivated and the corresponding BWP-InactivityTimer associated with the deactivated SCell is stopped.
------------------------------------------------------ Start of Text Proposal ----------------------------------------------------------

12	Bandwidth part operation 
--------------------------------------------------- Unchanged parts omitted ---------------------------------------------------------For each DL BWP in a set of DL BWPs on the primary cell, a UE can be configured control resource sets for every type of common search space and for UE-specific search space as described in Subclause 10.1. The UE does not expect to be configured without a common search space on the PCell, or on the PSCell, in the active DL BWP.
For each UL BWP in a set of UL BWPs in a serving cell where PUCCH is configured, the UE is configured resource sets for PUCCH transmissions as described in Subclause 9.2. 
A UE receives PDCCH and PDSCH in a DL BWP according to a configured subcarrier spacing and CP length for the DL BWP. A UE transmits PUCCH and PUSCH in an UL BWP according to a configured subcarrier spacing and CP length for the UL BWP.
If a bandwidth part indicator field is configured in DCI format 1_1, the bandwidth part indicator field value indicates the active DL BWP described in TS 38.212[4], from the configured DL BWP set, for DL receptions. If a bandwidth part indicator field is configured in DCI format 0_1, the bandwidth part indicator field value indicates the active UL BWP described in TS 38.212[4], from the configured UL BWP set, for UL transmissions. If a bandwidth part indicator field is configured in DCI format 0_1 or DCI format 1_1 and indicates an UL BWP or a DL BWP different from the active UL BWP or DL BWP, respectively, the UE shall
· for each information field in the received DCI format 0_1 or DCI format 1_1
--------------------------------------------------- Unchanged parts omitted ---------------------------------------------------------If a UE is configured by higher layer parameter BWP-InactivityTimer a timer value for the primary cell [11, TS 38.321] and the timer is running, the UE increments the timer every interval of 1 millisecond for frequency range 1 or every 0.5 milliseconds for frequency range 2 if the UE does not detect a DCI format 1_1 for paired spectrum operation or if the UE does not detect a DCI format 1_1 or DCI format 0_1 for unpaired spectrum operation or if the UE does not transmit in a configured uplink grant or receive in a configured downlink assignment for an ongoing configured uplink grant or configured downlink assignment during the interval  [11, TS 38.321].  
If a UE is configured by higher layer parameter BWP-InactivityTimer a timer value for a secondary cell [11, TS 38.321] and the timer is running, the UE increments the timer every interval of 1 millisecond for frequency range 1 or every 0.5 milliseconds for frequency range 2 if the UE does not detect a DCI format for PDSCH reception on the secondary cell for paired spectrum operation or if the UE does not detect a DCI format for PDSCH reception or a DCI format for PUSCH transmission on the secondary cell for unpaired spectrum operation during the interval. The UE may deactivate the secondary cell when the timer expires Upon deactivation of a SCell, active DL BWP and/or UL BWP are deactivated and the corresponding BWP-InactivityTimer associated with the deactivated SCell is stopped.
------------------------------------------------------ Unchanged parts omitted ------------------------------------------------------
-------------------------------------------------------- End of Text Proposal --------------------------------------------------------
[bookmark: _Ref494215420][bookmark: _Ref502921678][bookmark: _Ref502921460]
Proposal 8: Modify the pseudo-code of determining [image: ] occasions for candidate PDSCH receptions or SPS PDSCH releases to make the occasions for candidate PDSCH receptions are in time increasing order.

Proposal 9: Delete redundant description on the number of SPS PDSCH release when calculating.
------------------------------------------------------ Start of Text Proposal ----------------------------------------------------------
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 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 ,  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 on serving cell ,  is provided by higher layer parameter dl-DataToUL-ACK for DCI format 1_1. 

b)	when provided, on a set of row indexes of a table provided by higher layer parameter PDSCH-TimeDomainResourceAllocation 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 tdd-UL-DL-ConfigurationCommon, higher layer parameter tdd-UL-DL- ConfigurationCommon2, and higher layer parameter tdd-UL-DL-ConfigDedicated as described in Subclause 11.1.
For the set of slot timing values [image: ], the UE determines [image: ] occasions for candidate PDSCH receptions or SPS PDSCH releases according to the following pseudo-code. 
Set [image: ] - index of occasion for candidate PDSCH reception or SPS PDSCH release
Set [image: ]
Set [image: ]


Set  to the cardinality of set 


Set k = -10 – index of slot timing values [image: ] in set  for serving cell [image: ]


while  
Set [image: ] to the set of rows provided by PDSCH-TimeDomainResourceAllocation


Set  to the cardinality of , 
Set [image: ] – index of row provided by PDSCH-TimeDomainResourceAllocation 
if slot [image: ] is 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 

	[image: ];
else  

while 
if the UE is provided higher layer parameter tdd-UL-DL-ConfigurationCommon, or higher layer parameter tdd-UL-DL- ConfigurationCommon2, or higher layer parameter tdd-UL-DL-ConfigDedicated and, for each slot from slot[image: ] to slot [image: ], at least one OFDM 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: ];
end if
[image: ]; 
end while
If the UE does not indicate a capability to receive more than one unicast PDSCH per slot and[image: ], 
[image: ]
The UE does not expect to receive SPS PDSCH release and unicast PDSCH in a same slot;
else 

Set  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 
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: ]
end if
[image: ]; 
end while
[image: ]
[image: ];
Set [image: ] to the smallest last OFDM symbol index among all rows of [image: ];
end while
end if

[image: ];
end if 
end while
------------------------------------------------------ Unchanged parts omitted ------------------------------------------------------
[bookmark: _Ref500250940][bookmark: _Toc517265059]9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
------------------------------------------------------ Unchanged parts omitted ------------------------------------------------------



If a UE is not provided higher layer parameter PDSCH-CodeBlockGroupTransmission for each of the  serving cells, or for PDSCH receptions scheduled by DCI format 1_0, or for SPS PDSCH receptions, or for SPS PDSCH release, and if , the UE determines a number of HARQ-ACK information bits  for obtaining a transmission power for a PUCCH, as described in Subclause 7.2.1, as 
	[image: ]
where 


-	if [image: ], [image: ] is the value of the counter DAI in the last DCI format 1_0 or DCI format 1_1 scheduling PDSCH reception or indicating SPS PDSCH release for any serving cell  that the UE detects within the  PDCCH monitoring occasions. 
-	if [image: ] 
-	if the UE does not detect any DCI format 1_1 in a last PDCCH monitoring occasion within the [image: ] PDCCH monitoring occasions where the UE detects at least one DCI format scheduling PDSCH reception or indicating SPS PDSCH release for any serving cell [image: ], [image: ] is the value of the counter DAI in a last DCI format 1_0 the UE detects in the last PDCCH monitoring occasion
-	if the UE detects at least one DCI format 1_1 in a last PDCCH monitoring occasion within the [image: ] PDCCH monitoring occasions where the UE detects at least one DCI format scheduling PDSCH reception or indicating SPS PDSCH release for any serving cell [image: ], [image: ] is the value of the total DAI in the least one DCI format 1_1


-	[image: ] if the UE does not detect any DCI format 1_0 or DCI format 1_1 scheduling PDSCH reception or indicating downlink SPS release for any serving cell  in any of the  PDCCH monitoring occasions. 





-	 is the total number of DCI format 1_0 and DCI format 1_1 scheduling PDSCH receptions or indicating downlink SPS release that the UE detects within the  PDCCH monitoring occasions for serving cell [image: ].  if the UE does not detect any DCI format 1_0 or DCI format 1_1 scheduling PDSCH reception or indicating downlink SPS release for serving cell  in any of the  PDCCH monitoring occasions.
-	[image: ] if the value of higher layer parameter maxNrofCodeWordsScheduledByDCI is 2 for any serving cell [image: ] and higher layer parameter harq-ACK-SpatialBundlingPUCCH is not provided; otherwise, [image: ].







-	 is the number of transport blocks the UE receives in a PDSCH scheduled by DCI format 1_0 or DCI format 1_1 that the UE detects in PDCCH monitoring occasion  for serving cell  if higher layer parameter harq-ACK-SpatialBundlingPUCCH is not provided, or the number of PDSCH scheduled by DCI format 1_0 and DCI format 1_1 that the UE detects in PDCCH monitoring occasion  for serving cell  if higher layer parameter harq-ACK-SpatialBundlingPUCCH is provided, or the number of DCI format 1_0 that the UE detects and indicate SPS PDSCH release in PDCCH monitoring occasion  for serving cell . 



-	 is the number of SPS PDSCH receptions by the UE on serving cell  for which the UE transmits corresponding HARQ-ACK information in the same PUCCH as for HARQ-ACK information corresponding to PDSCH receptions or SPS PDSCH release scheduled by DCI format 1_0 within the  PDCCH monitoring occasions.
------------------------------------------------------ Unchanged parts omitted ------------------------------------------------------
-------------------------------------------------------- End of Text Proposal --------------------------------------------------------
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