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1 Remaining Issues
Topics presented in CRs related to BWP operation are summarized as follows.
· Spec clarification on initial BWP in TS38.213 (05986 by NEC)

· Spec clarification on PUCCH transmission drop due to UL BWP switching in TS38.213 (06406 by ZTE)
· Spec clarification on bwp-InactivityTimer configuration for SCell in TS38.213 (06407 by ZTE)
Motivation & proposals of the above CRs are summarized in the following sections.

2 Initial BWP
2.1 Background

· How “at most four bandwidth parts” is configured is described in TS 38.331ver15.5.0
· Higher layer parameters for the configuration is clarified in TS 38.213CR0038R1
· But reference to the description is missing 
· And also it should be clarified that initial BWP can be among such configured “at most four bandwidth parts” but BWP-Id is not provided for initial BWP
2.2 Draft CRs
The following draft CR is proposed in R1-1905986 by NEC. It includes two following corrections in TS38.213.

· Reference to Annex B.2 of TS 38.331 is added.

· It is clarified that bwp-ID of a BWP (i.e. RRC-configured BWP in TS 38.331) is provided except for initial BWP
The text revision is highlighted by yellow color as follows.
	12
      Bandwidth part operation 

If the UE is configured with a SCG, the UE shall apply the procedures described in this clause for both MCG and SCG

-
When the procedures are applied for MCG, the terms 'secondary cell', 'secondary cells' , 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells, serving cell, serving cells belonging to the MCG respectively.

-
When the procedures are applied for SCG, the terms 'secondary cell', 'secondary cells', 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells (not including PSCell), serving cell, serving cells belonging to the SCG respectively. The term 'primary cell' in this clause refers to the PSCell of the SCG.

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 or by parameter initialDownlinkBWP with a set of parameters configured by BWP-DownlinkCommon and BWP-DownlinkDedicated, and a set of at most four BWPs for transmissions by the UE (UL BWP set) in an UL bandwidth by parameter BWP-Uplink or by parameter initialUplinkBWP with a set of parameters configured by BWP-UplinkCommon and BWP-UplinkDedicated as described in Annex B.2 of [12, 38.331]. 
If a UE is not provided initialDownlinkBWP, an initial active DL BWP is defined by a location and number of contiguous PRBs, starting from a PRB with the lowest index and ending at a PRB with the highest index among PRBs of a CORESET for Type0-PDCCH CSS set, and a SCS and a cyclic prefix for PDCCH reception in the CORESET for Type0-PDCCH CSS set; otherwise, the initial active DL BWP is provided by initialDownlinkBWP. For operation on the primary cell or on a secondary cell, a UE is provided an initial active UL BWP by initialUplinkBWP. If the UE is configured with a supplementary UL carrier, the UE can be provided an initial active UL BWP on the supplementary UL carrier by initialUplinkBWP.

If a UE has dedicated BWP configuration, the UE can be provided by firstActiveDownlinkBWP-Id a first active DL BWP for receptions and by firstActiveUplinkBWP-Id a first active UL BWP for transmissions on a carrier of the primary cell. 

For each DL BWP or UL BWP in a set of DL BWPs or UL BWPs, respectively, the UE is provided the following parameters for the serving cell as defined in [4, TS 38.211] or [6, TS 38.214]:

-
a SCS by subcarrierSpacing
-
a cyclic prefix by cyclicPrefix
-
a common RB 
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 provided by offsetToCarrier for the subcarrierSpacing
-
an index in the set of DL BWPs or UL BWPs by respective bwp-Id except initial BWP which is referred to by BWP-Id = 0
-
a set of BWP-common and a set of BWP-dedicated parameters by BWP-DownlinkCommon and BWP-DownlinkDedicated for the DL BWP, or BWP-UplinkCommon and BWP-UplinkDedicated for the UL BWP [12, TS 38.331]
For unpaired spectrum operation, a DL BWP from the set of configured DL BWPs with index provided by BWP-Id is linked with an UL BWP from the set of configured UL BWPs with index provided by BWP-Id when the DL BWP index and the UL BWP index are same. For unpaired spectrum operation, a UE does not expect to receive a configuration where the center frequency for a DL BWP is different than the center frequency for an UL BWP when the BWP-Id of the DL BWP is same as the BWP-Id of the UL BWP.
For each DL BWP in a set of DL BWPs of the PCell, or of the PUCCH-SCell, a UE can be configured CORESETs for every type of CSS sets and for USS as described in Subclause 10.1. The UE does not expect to be configured without a CSS set on the PCell, or on the PUCCH-SCell, of the MCG in the active DL BWP.
< Unchanged parts are omitted >


2.3 Recommendation

· Include the following change in an alignment CR for TS38.213.
· Note: This change was endorsed in RAN1#96bis but it’s not implemented in the latest spec version.
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< Unchanged parts are omitted >
If a UE has dedicated BWP configuration, the UE can be provided by firstActiveDownlinkBWP-Id a first active DL BWP for receptions and by firstActiveUplinkBWP-Id a first active UL BWP for transmissions on a carrier of the primary cell. 
For each DL BWP or UL BWP in a set of DL BWPs or UL BWPs, respectively, the UE is provided the following parameters for the serving cell as defined in [4, TS 38.211] or [6, TS 38.214]:

-
a SCS by subcarrierSpacing
-
a cyclic prefix by cyclicPrefix
-
a common RB 
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 provided by offsetToCarrier for the subcarrierSpacing
-
an index in the set of DL BWPs or UL BWPs by respective BWP-Idbwp-Id
-
a set of BWP-common and a set of BWP-dedicated parameters by BWP-DownlinkCommon and BWP-DownlinkDedicated for the DL BWP or BWP-UplinkCommon and BWP-UplinkDedicated for the UL BWP [12, TS 38.331]
< Unchanged parts are omitted >


3 PUCCH transmission drop due to UL BWP switching
3.1 Background

· During RAN1#91 meeting, we have reached the following agreements.
	Agreements: 

· A UE is not expected to transmit HARQ-ACK if a UE’s active UL BWP is switched between the reception of the corresponding DL assignment and the time of HARQ-ACK transmission at least for the paired spectrum


· However, TS38.213 only captures the case when UE changes its UL BWP on the PCell between a time of detection of the DCI format 1_0/1_1 and a time of corresponding PUCCH transmission with HARQ-ACK information, a UE is not expected to transmit this PUCCH
· The case when a UE changes its UL BWP on the PUCCH-SCell is missing in TS38.213
3.2 Draft CRs

The following draft CR is proposed in R1-1906406 by ZTE. It includes one following correction in TS38.213.

· “PUCCH-SCell” case is added
The text revision is proposed as follows.
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< Unchanged parts are omitted >
If a UE is provided by firstActiveDownlinkBWP-Id a first active DL BWP and by firstActiveUplinkBWP-Id a first active UL BWP on a carrier of a secondary cell, the UE uses the indicated DL BWP and the indicated UL BWP as the respective first active DL BWP on the secondary cell and first active UL BWP on the carrier of the secondary cell. 
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.


3.3 Recommendation

· Endorse the CR for TS38.213
· Note: The proposed change is to include a missing case of two-PUCCH group in the spec and it only impacts UE behavior on HARQ-ACK feedback in paired spectrum when PUCCH-SCell is configured by gNB
4 BWP inactivity timer for SCell 
4.1 Background

· According to Section 5.15 of TS38.321, the bwp-InactivityTimer can be configured for both PCell and SCell
· TS38.321 specifies the start/restart conditions for bwp-InactivityTimer and TS38.213 specifies the timer decrement rule for bwp-InactivityTimer
· However, TS 38.213 only specifies the bwp-InactivityTimer decrement rule for primary cell but not for secondary cell. The timer decrement rule is missing for secondary cell
4.2 Draft CRs

The following draft CR is proposed in R1-1906407 by ZTE. It includes one following correction in TS38.213.

· The bwp-InactivityTimer decrement rule for primary cell is also applicable to secondary cell, i.e., changing “primary cell” to “serving cell”
The text revision is proposed as follows.
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< Unchanged parts are omitted >
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).
A UE expects to detect a DCI format 0_1 indicating active UL BWP change, or a DCI format 1_1 indicating active DL BWP change, only if a corresponding PDCCH is received within the first 3 symbols of a slot. 

For a serving cell, a UE can be provided by defaultDownlinkBWP-Id a default DL BWP among the configured DL BWPs. If a UE is not provided a default DL BWP by defaultDownlinkBWP-Id, the default DL BWP is the initial active DL BWP. 

If a UE is provided by bwp-InactivityTimer a timer value for the serving cell [11, TS 38.321] and the timer is running, the UE decrements the timer at the end of a subframe for FR1 or at the end of a half subframe for FR2 if the restarting conditions in [11, TS 38.321] are not met during the interval of the subframe for FR1 or of the half subframe for FR2.
For a cell where a UE changes an active DL BWP due to a BWP inactivity timer expiration and for accommodating a delay in the active DL BWP change or the active UL BWP change required by the UE [10, TS 38.133], the UE is not required to receive or transmit in the cell during a time duration from the beginning of a subframe for FR1, or of half of a subframe for FR2, that is immediately after the BWP inactivity timer expires until the beginning of a slot where the UE can receive or transmit.
When a UE's BWP inactivity timer for a cell expires within a time duration where the UE is not required to receive or transmit for an active UL/DL BWP change in the cell or in a different cell, the UE delays the active UL/DL BWP change triggered by the BWP inactivity timer expiration until a subframe for FR1 or half a subframe for FR2 that is immediately after the UE completes the active UL/DL BWP change in the cell or in the different cell.
If a UE is provided by firstActiveDownlinkBWP-Id a first active DL BWP and by firstActiveUplinkBWP-Id a first active UL BWP on a carrier of a secondary cell, the UE uses the indicated DL BWP and the indicated UL BWP as the respective first active DL BWP on the secondary cell and first active UL BWP on the carrier of the secondary cell. 
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 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.


4.3 Recommendation
· Endorse the CR and include it in an alignment CR for TS38.213
· Note: The proposed change is to align the specifications between TS38.321 and TS38.213 and doesn’t introduce new UE behavior
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