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1 Remaining Issues
Topics presented in CRs related to BWP operation are summarized as follows.
· Misalignment of BWP switching delay defined in RAN1 & RAN4 specs (10316 by CATT)

· HARQ-ACK Tx on PUCCH in case of UL BWP switching for unpaired spectrum (10317 by CATT, 10361 by ZTE)
Motivation & proposals of the above CRs are summarized in the following sections.

2 Misalignment of BWP switching delay defined in RAN1 & RAN4 specs
2.1 Background

The time duration during which UE is not required to transmit or receive on the cell where DCI-based BWP switch occurs is not aligned in 38.133 and 38.213.
· In TS38.213 Section 12, BWP switching delay is defined as follows.
· “A UE does not expect to detect a DCI format 1_1 or a DCI format 0_1 indicating respectively an active DL BWP or an active UL BWP change with the corresponding time domain resource assignment field providing a slot offset value for a PDSCH reception or PUSCH transmission that is smaller than a delay required by the UE for an active DL BWP change or UL BWP change [10, TS 38.133].”
· “If a UE detects a DCI format 1_1 indicating an active DL BWP change for a cell, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the PDCCH that includes the DCI format 1_1 in a scheduling cell until the beginning of a slot indicated by the slot offset value of the time domain resource assignment field in the DCI format 1_1.”
· “If a UE detects a DCI format 0_1 indicating an active UL BWP change for a cell, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the PDCCH that includes the DCI format 0_1 in the scheduling cell until the beginning of a slot indicated by the slot offset value of the time domain resource assignment field in the DCI format 0_1.”

· However, in TS38.133, BWP switching delay is defined as follows.

· “UE is not required to transmit UL signals or receive DL signals during time duration TBWPswitchDelay on the cell where DCI-based BWP switch occurs, where TBWPswitchDelay  is defined in the table below.”
Table 8.6.2-1: BWP switch delay
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	NR Slot length (ms)
	BWP switch delay TBWPswitchDelay (slots)

	
	
	Type 1Note 1
	Type 2Note 1

	0
	1
	1
	3

	1
	0.5
	2
	5

	2
	0.25
	3
	9

	3
	0.125
	6
	18

	Note 1:
Depends on UE capability.

Note 2:
If the BWP switch involves changing of SCS, the BWP switch delay is determined by the larger one between the SCS before BWP switch and the SCS after BWP switch.


2.2 Draft CRs
Draft CR in R1-1910316 proposed by CATT includes the following correction in TS38.213.
· Align BWP switching delay definition in TS38.213 with TS38.133.
The text proposal is shown as follows.
	12
      Bandwidth part operation 

< Unchanged parts are omitted >
A UE does not expect to detect a DCI format 1_1 or a DCI format 0_1 indicating respectively an active DL BWP or an active UL BWP change with the corresponding time domain resource assignment field providing a slot offset value for a PDSCH reception or PUSCH transmission that is smaller than a delay required by the UE for an active DL BWP change or UL BWP change [10, TS 38.133]. 

If a UE detects a DCI format 0_1 or DCI format 1_1 indicating an active UL BWP change or an active DL BWP change for a cell, the UE is not required to receive or transmit in the cell during a time duration as defined in [10, TS 38.133].

If a UE detects a DCI format 1_1 indicating an active DL BWP change for a cell, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the PDCCH that includes the DCI format 1_1 in a scheduling cell until the beginning of a slot indicated by the slot offset value of the time domain resource assignment field in the DCI format 1_1.

If a UE detects a DCI format 0_1 indicating an active UL BWP change for a cell, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the PDCCH that includes the DCI format 0_1 in the scheduling cell until the beginning of a slot indicated by the slot offset value of the time domain resource assignment field in the DCI format 0_1.
A UE does not expect to detect a DCI format 1_1 indicating an active DL BWP change or a DCI format 0_1 indicating an active UL BWP change for a scheduled cell within FR1 (or FR2) in a slot other than the first slot of a set of slots for the DL SCS of the scheduling cell that overlaps with a time duration where the UE is not required to receive or transmit for an active BWP change in a different cell from the scheduled cell within FR1 (or FR2). 
< Unchanged parts are omitted >


2.3 Recommendation
· The proposed CR is not needed because of the following.
· The following paragraph in TS38.213 already clarify the relationship between RAN1-defined BWP switching delay and RAN4-defined BWP switching delay.

“A UE does not expect to detect a DCI format 1_1 or a DCI format 0_1 indicating respectively an active DL BWP or an active UL BWP change with the corresponding time domain resource assignment field providing a slot offset value for a PDSCH reception or PUSCH transmission that is smaller than a delay required by the UE for an active DL BWP change or UL BWP change [10, TS 38.133].
· In some cases (e.g. DL/UL slot configuration in TDD), the indicated TDRA field in BWP switching DCI has to be larger than RAN4-defined BWP switching delay. If following the CR, the following two new UE behaviours needs to be defined.

· Define when a UE should complete the BWP switching within the time difference between BWP switching DCI reception and the scheduled PDSCH in the target BWP
· Define what a UE should do after the completion of BWP switching within the time difference between BWP switching DCI reception and the scheduled PDSCH in the target BWP

· Current RAN1-defined UE behaviour intends to simplify the design with limited specification efforts

3 HARQ-ACK Tx on PUCCH in case of UL BWP switching for unpaired spectrum
3.1 Background

· In current TS38.213 Section 12, it’s specified as follows. However, for unpaired spectrum, it’s not clear what’s the intended UE behaviour.
· “For paired spectrum operation, a UE does not expect to transmit a PUCCH with HARQ-ACK information on a PUCCH resource indicated by a DCI format 1_0 or a DCI format 1_1 if the UE changes its active UL BWP on the PCell or PUCCH-SCell between a time of a detection of the DCI format 1_0 or the DCI format 1_1 and a time of a corresponding PUCCH transmission with HARQ-ACK information.” 
3.2 Draft CRs

There are two draft CRs in R1-1910317 by CATT and R1-1910361 by ZTE to resolve this issue.

· R1-1910317 by CATT

	12
    Bandwidth part operation 
<unchanged part omitted>
For paired spectrum operation, a UE does not expect to transmit a PUCCH with HARQ-ACK information on a PUCCH resource indicated by a DCI format 1_0 or a DCI format 1_1 if the UE changes its active UL BWP on the PCell or PUCCH-SCell between a time of a detection of the DCI format 1_0 or the DCI format 1_1 and a time of a corresponding PUCCH transmission with HARQ-ACK information.

For unpaired spectrum operation, a UE does not expect to transmit a PUCCH with HARQ-ACK information on a PUCCH resource indicated by a DCI format 1_0 or a DCI format 1_1 if the UE changes its active UL BWP or DL BWP on the PCell or PUCCH-SCell between a time of a detection of the DCI format 1_0 or the DCI format 1_1 and a time of a corresponding PUCCH transmission with HARQ-ACK information and the starting of a PDCCH for the DCI format 1_0 or the DCI format 1_1 is before the starting of a PDCCH for a DCI format 0_1 or a DCI format 1_1 indicating the active UL BWP or DL BWP on the PCell or PUCCH-SCell.
A UE does not expect to monitor PDCCH when the UE performs RRM measurements [10, TS 38.133] over a bandwidth that is not within the active DL BWP for the UE.


· R1-1910361 by ZTE

	12
    Bandwidth part operation 
<unchanged part omitted>
For paired spectrum operation, aA UE does not expect to transmit a PUCCH with HARQ-ACK information on a PUCCH resource indicated by a DCI format 1_0 or a DCI format 1_1 if the UE changes its active UL BWP on the PCell or PUCCH-SCell between a time of a detection of the DCI format 1_0 or the DCI format 1_1 and a time of a corresponding PUCCH transmission with HARQ-ACK information.

A UE does not expect to monitor PDCCH when the UE performs RRM measurements [10, TS 38.133] over a bandwidth that is not within the active DL BWP for the UE.


3.3 Discussion

Section 9.1.2 in TS38.213:
· For Type-1 HARQ-ACK codebook, HARQ-ACK bits for a PDSCH on a serving cell before active DL BWP change on the serving cell or active UL BWP change on the PCell are skipped.
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if the UE is provided tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated and, for each slot from slot 
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Section 9.1.3 in TS38.213:
· For Type-2 HARQ-ACK codebook, HARQ-ACK bits for a PDSCH scheduled by a PDCCH on a serving cell are NACK if the PDCCH doesn’t trigger DL BWP change and is before active DL BWP change on the serving cell or active UL BWP change on the PCell are NACK.
	If the UE transmits HARQ-ACK information in a PUCCH in slot 
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if PDCCH monitoring occasion 
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 is before an active DL BWP change on serving cell 
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 or an active UL BWP change on the PCell and an active DL BWP change is not triggered by a DCI format 1_1 in PDCCH monitoring occasion 
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if there is a PDSCH on serving cell 
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, or there is a PDCCH indicating SPS PDSCH release on serving cell 
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if harq-ACK-SpatialBundlingPUCCH is not provided and 
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 is a monitoring occasion for PDCCH with DCI format 1_0 or DCI format 1_1 and the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for at least one configured DL BWP of at least one serving cell,
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elseif harq-ACK-SpatialBundlingPUCCH is provided to the UE and 
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 is a monitoring occasion for PDCCH with DCI format 1_1 and the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks in at least one configured DL BWP of a serving cell,
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if harq-ACK-SpatialBundlingPUCCH is not provided to the UE and the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for at least one configured DL BWP of a serving cell,
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if SPS PDSCH reception is activated for a UE and the UE is configured to receive SPS PDSCH in a slot 
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Section 12 in TS38.213:

	For paired spectrum operation, a UE does not expect to transmit a PUCCH with HARQ-ACK information on a PUCCH resource indicated by a DCI format 1_0 or a DCI format 1_1 if the UE changes its active UL BWP on the PCell or PUCCH-SCell between a time of a detection of the DCI format 1_0 or the DCI format 1_1 and a time of a corresponding PUCCH transmission with HARQ-ACK information.


5 Cases for paired spectrum:
· PDCCH/PDSCH @ the same DL BWP + UL BWP switching between PDCCH & PDSCH
· HARQ-ACK Tx for Type-1 HARQ-ACK codebook according to Section 9.1.2
· NACK for HARQ-ACK Tx for Type-2 HARQ-ACK codebook according to Section 9.1.3
· NO HARQ-ACK Tx for all HARQ-ACK codebooks according to Section 12
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· PDCCH/PDSCH @ the same DL BWP + UL BWP switching between PDSCH & HARQ-ACK
· NO HARQ-ACK Tx for Type-1 HARQ-ACK codebook according to Section 9.1.2
· NACK for HARQ-ACK Tx for Type-2 HARQ-ACK codebook according to Section 9.1.3
· NO HARQ-ACK Tx for all HARQ-ACK codebooks according to Section 12
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· PDCCH @ old DL BWP + PDSCH @ new DL BWP + no UL BWP switching between PDCCH & HARQ-ACK
· HARQ-ACK Tx for Type-1 HARQ-ACK codebook according to Section 9.1.2
· HARQ-ACK Tx for Type-2 HARQ-ACK codebook according to Section 9.1.3
· HARQ-ACK Tx for all HARQ-ACK codebooks according to Section 12
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· PDCCH @ old DL BWP + PDSCH @ new DL BWP + UL BWP switching between PDCCH & PDSCH
· HARQ-ACK Tx for Type-1 HARQ-ACK codebook according to Section 9.1.2
· HARQ-ACK Tx for Type-2 HARQ-ACK codebook according to Section 9.1.3
· NO HARQ-ACK Tx for all HARQ-ACK codebooks according to Section 12
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· PDCCH @ old DL BWP + PDSCH @ new DL BWP + UL BWP switching between PDSCH & HARQ-ACK
· NO HARQ-ACK Tx for Type-1 HARQ-ACK codebook according to Section 9.1.2
· HARQ-ACK Tx for Type-2 HARQ-ACK codebook according to Section 9.1.3
· NO HARQ-ACK Tx for all HARQ-ACK codebooks according to Section 12
[image: image114.emf]DL Carrier

UL Carrier

UL BWP Switching


2 Cases for unpaired spectrum:
· PDCCH @ old DL BWP + PDSCH @ new DL BWP + UL BWP switching between PDCCH & PDSCH
· HARQ-ACK Tx for Type-1 HARQ-ACK codebook according to Section 9.1.2
· HARQ-ACK Tx for Type-2 HARQ-ACK codebook according to Section 9.1.3
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· PDCCH/PDSCH @ the same DL BWP + UL BWP switching between PDSCH & HARQ-ACK
· NO HARQ-ACK Tx for Type-1 HARQ-ACK codebook according to Section 9.1.2
· NACK for HARQ-ACK Tx for Type-2 HARQ-ACK codebook according to Section 9.1.3
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3.4 Recommendation
· Adopt the following text proposal in a CR.
	12
    Bandwidth part operation 
<unchanged part omitted>
For paired spectrum operation, a UE does not expect to transmit a PUCCH with HARQ-ACK information on a PUCCH resource indicated by a DCI format 1_0 or a DCI format 1_1 if the UE changes its active UL BWP on the PCell or PUCCH-SCell between a time of a detection of the DCI format 1_0 or the DCI format 1_1 and a time of a corresponding PUCCH transmission with HARQ-ACK information.

A UE does not expect to monitor PDCCH when the UE performs RRM measurements [10, TS 38.133] over a bandwidth that is not within the active DL BWP for the UE.


_1632734787.unknown

_1632735857.unknown

_1632735874.unknown

_1632735882.unknown

_1632735886.unknown

_1632735890.unknown

_1632735894.unknown

_1632735896.unknown

_1632735897.unknown

_1632735898.unknown

_1632735895.unknown

_1632735892.unknown

_1632735893.unknown

_1632735891.unknown

_1632735888.unknown

_1632735889.unknown

_1632735887.unknown

_1632735884.unknown

_1632735885.unknown

_1632735883.unknown

_1632735878.unknown

_1632735880.unknown

_1632735881.unknown

_1632735879.unknown

_1632735876.unknown

_1632735877.unknown

_1632735875.unknown

_1632735865.unknown

_1632735870.unknown

_1632735872.unknown

_1632735873.unknown

_1632735871.unknown

_1632735867.unknown

_1632735868.unknown

_1632735866.unknown

_1632735861.unknown

_1632735863.unknown

_1632735864.unknown

_1632735862.unknown

_1632735859.unknown

_1632735860.unknown

_1632735858.unknown

_1632734804.unknown

_1632735849.unknown

_1632735853.unknown

_1632735855.unknown

_1632735856.unknown

_1632735854.unknown

_1632735851.unknown

_1632735852.unknown

_1632735850.unknown

_1632734808.unknown

_1632735847.unknown

_1632735848.unknown

_1632735846.unknown

_1632734806.unknown

_1632734807.unknown

_1632734805.unknown

_1632734796.unknown

_1632734800.unknown

_1632734802.unknown

_1632734803.unknown

_1632734801.unknown

_1632734798.unknown

_1632734799.unknown

_1632734797.unknown

_1632734792.unknown

_1632734794.unknown

_1632734795.unknown

_1632734793.unknown

_1632734790.unknown

_1632734791.unknown

_1632734788.unknown

_1632734771.unknown

_1632734779.unknown

_1632734783.unknown

_1632734785.unknown

_1632734786.unknown

_1632734784.unknown

_1632734781.unknown

_1632734782.unknown

_1632734780.unknown

_1632734775.unknown

_1632734777.unknown

_1632734778.unknown

_1632734776.unknown

_1632734773.unknown

_1632734774.unknown

_1632734772.unknown

_1632734763.unknown

_1632734767.unknown

_1632734769.unknown

_1632734770.unknown

_1632734768.unknown

_1632734765.unknown

_1632734766.unknown

_1632734764.unknown

_1632734759.unknown

_1632734761.unknown

_1632734762.unknown

_1632734760.unknown

_1632734757.unknown

_1632734758.unknown

_1632734756.unknown

