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1 Remaining Issues
Issues identified by companies’ Tdocs are summarized as follows.
· Initial DL BWP configurations
· Centre frequency of initial BWP configurations in MIB & SIB (12183 by Huawei, 12341 by MediaTek, 12383 by ZTE, 12473 by Intel, 12606 by CATT, 12962 by Samsung, 13150 by Nokia)
· Numerology of initial DL BWP configurations in MIB & SIB (12962 by Samsung)

· Simultaneous active BWP switching in a cell or across cells (12341 by MediaTek, 12473 by Intel, 12962 by Samsung, 13150 by Nokia)
· Cross-carrier scheduling
· Configuration of cross-carrier scheduling (13401 by Qualcomm) → Discussed under PDCCH/search space agenda item
· BWP ID indication in cross-carrier scheduling (13303 by Docomo)

· Timer-based active BWP switching

· Discrepancy on default DL BWP between RAN1 and RAN2 (12383 by ZTE)

· Clarification on UE behaviour of BWP inactivity timer expiration (12183 by Huawei)
· Clarification TP on BWP operation (13079 by Spreadtrum)
2 Initial DL BWP configurations
2.1 Center frequency of initial BWP configurations in MIB & SIB

Background:
· Due to the support of initial DL BWP configuration Option 2 (i.e. initial DL BWP configuration in SIB1), center frequencies of initial DL BWP configuration in MIB, initial DL BWP configuration in SIB1 and initial UL BWP configuration in SIB1 may not be always aligned with each other in unpaired spectrum.
· For unpaired spectrum, a UE may be required to retune its center frequency for RACH procedure during initial access

· An example is illustrated in the following figure.
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Proposal summary: (12183 by Huawei, 12341 by MediaTek, 12383 by ZTE, 12473 by Intel, 12606 by CATT, 12962 by Samsung, 13150 by Nokia)
· Alt. #1: For unpaired spectrum, the center frequencies of CORESET#0 (the initial DL BWP configured by MIB), the initial DL BWP configured by SIB1 and the initial UL BWP configured by SIB1 are the same.
· 12183 by Huawei, 12341 by MediaTek 

· Alt. #2: For unpaired spectrum, an initial access or idle-mode UE can retune its RF for RACH procedure when the center frequencies of CORESET#0 (the initial DL BWP configured by MIB) and the initial UL BWP are different
· 12473 by Intel, 12606 by CATT, 12962 by Samsung, 13150 by Nokia, Ericsson
· Alt. #3: A UE applies its initial UL BWP and initial DL BWP configured by SIB1 at the same time
· 12383 by ZTE
Draft proposal

· Continue offline discussion

2.2 Numerology of initial DL BWP configurations in MIB & SIB
Background:
· Due to the support of initial DL BWP configuration Option 2 (i.e. initial DL BWP configuration in SIB1), it’s not clear whether the numerologies of CORESET#0 (the initial DL BWP configured by MIB) and the initial DL BWP configured by SIB1 are the same or not
Proposal summary: (12962 by Samsung)
· The numerologies of CORESET#0 (the initial DL BWP configured by MIB) and the initial DL BWP configured by SIB1 are the same
Draft proposal:
· In RAN2 spec is already clear; further check RAN2 spec
3 Simultaneous active BWP switching in a cell or across cells
Background:

· If the switching delay of more than one active BWP switching overlaps in time domain either in the same cell or different cells, the switching delay of the earlier active BWP switching may be extended due to the later active BWP switching because a UE follows the latest active BWP switching indication and reprocesses all related settings (e.g. RF setting) for the active BWP switching
· Cases of simultaneous active BWP switching across cells are illustrated as the following figure
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Proposal summary: (12341 by MediaTek, 12473 by Intel, 12962 by Samsung, 13150 by Nokia)
· Alt. #1: New UE behavior defined in the spec
· Alt. #1a: When a UE detects 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 cell during the time duration where the UE is not required to receive or transmit for an active DL or UL BWP change in a different cell, the UE drops the DCI format 1_1 or the DCI format 0_1 for the cell
· Alt. #1b: A UE is not expected 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 cell during the time duration where the UE is not required to receive or transmit for an active DL or UL BWP change in a different cell 
· Alt. #1c: A UE assumes received switching DCI on a serving cell invalid, if received in a slot other than the first slot of active DL or UL BWP switching on the other serving cell within the cell group

· When a UE’s BWP inactivity timer for a cell expires during the time duration where the UE is not required to receive or transmit for an active DL or UL BWP change in the same or a different cell, the UE delays the active BWP change triggered by the BWP inactivity timer expiration till the slot immediately after the completion of the ongoing active DL or UL BWP change in the same or a different cell
· 12341 by MediaTek, 12962 by Samsung, 13150 by Nokia
· Alt. #2: Leave it to gNB implementation to avoid such cases & no new UE behaviour is defined
· 12473 by Intel
Discussion:

· DCI (1st) + DCI (2nd)
· If cells are perfectly synchronized @ gNB side,

· DCI (1st) is for a cell with smaller SCS
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· DCI (1st) is for a cell with larger SCS
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· If cells are not perfectly synchronized (e.g. time offset ≤ 30μs) @ gNB side,
· DCI (1st) is for a cell with smaller SCS
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· DCI (1st) is for a cell with larger SCS
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· Timer (1st) + DCI (2nd)

· If cells are perfectly synchronized

· Timer (1st) is for a cell with smaller SCS
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· Timer (1st) is for a cell with larger SCS
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· If cells are not perfectly synchronized (e.g. time offset ≤ 30μs),
· Timer (1st) is for a cell with smaller SCS
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· Timer (1st) is for a cell with larger SCS
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· DCI (1st) + Timer (2nd)

· If cells are perfectly synchronized,
· DCI (1st) is for a cell with smaller SCS
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· DCI (1st) is for a cell with larger SCS
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· If cells are not perfectly synchronized (e.g. time offset ≤ 30μs),
· DCI (1st) is for a cell with smaller SCS
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· DCI (1st) is for a cell with larger SCS
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· Timer (1st) + Timer (2nd)
· If cells are perfectly synchronized,
· Timer (1st) is for a cell with smaller SCS
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· Timer (1st) is for a cell with larger SCS
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· If cells are not perfectly synchronized (e.g. time offset ≤ 30μs),
· Timer (1st) is for a cell with smaller SCS
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· Timer (1st) is for a cell with larger SCS
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Draft proposal:
· Alt. #1: When a UE detects 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 cell in a slot other than the first slot of a set of slots which are based on the subcarrier spacing of the cell and overlap at least partially with a time duration the UE is not required to receive or transmit for an active BWP change in a different cell within the same frequency range, the UE drops the DCI format 1_1 or the DCI format 0_1 for the cell
· Alt. #2: A UE is not expected 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 cell during the time duration where the UE is not required to receive or transmit for an active DL or UL BWP change in a different cell
· When a UE’s BWP inactivity timer for a cell expires within a time duration the UE is not required to receive or transmit for an active BWP change in the same or a different cell within the same frequency range, the UE delays the active BWP change triggered by the BWP inactivity timer expiration till a subframe for FR1 or half of a subframe for FR2 immediately after the UE completes of the ongoing active DL or UL BWP change in the same or a different cell within the same frequency range
4 Cross-carrier scheduling

4.1 Configuration of cross-carrier scheduling
Background:
· One fundamental difference between self-carrier scheduling (S-Sch) and cross-carrier scheduling (X-Sch) is that we have BWPs in each scheduling cell and scheduled cell with X-Sch
· In S-Sch, there is no ambiguity since the scheduling cell and scheduled cell are the same
· there can be two different events for BWP switching with X-Sch, i.e., the BWP switching in the scheduling cell and the BWP switching in the scheduled cell
· The following figure shows different scenarios depending on the BWP switching in a scheduling cell, scheduled cell or both, where CC#1 is always scheduled by CC#0
[image: image19.png]CC#O CC#1 CC#O CC#1

BWP#0 BWPH#O BWP switching BWP#0
in a scheduling cell

| ——
BWP#1
BWP switching
in scheduling/scheduled cells
CCHO CC#1 CCHO CC#1
BWP#0

BWP#1 BWP#1





Proposal summary: (13401 by Qualcomm)
· UE takes the search space configuration from an active DL BWP in the scheduled cell. CORESET ID in the search space configuration refers to the CORESET in the scheduling cell.
4.2 BWP ID indication in cross-carrier scheduling

Background:
· When a UE is configured with dynamic BWP adaptation and cross-carrier scheduling, it’s not clear yet how the UE assumes the bitwidth of the BWP indication field. For example, if the scheduling cell has 2 BWP configurations and the possible scheduled cell has 4 BWP configurations, whether this field has 1 bit or 2 bits.
· There is a description “on the PCell, or on the PSCell, of the MCG” in TS38.213 Section 12. Obviously PSCell is not in the MCG. This should be typo.
Proposal summary: (13303 by Docomo)
· Adopt the following TP in TS38.212 Section 7.3.1.
------------------------ Begin of TP --------------------------------------------------

7.3.1.1.2
Format 0_1
<<Unchanged part omitted>>
-
Bandwidth part indicator – 0, 1 or 2 bits as determined by the number of UL BWPs 
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, in which case the bandwidth part indicator is equivalent to the ascending order of the higher layer parameter BWP-Id;
-
otherwise 
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, in which case the bandwidth part indicator is defined in Table 7.3.1.1.2-1;
-
If the carrier indicator is present and set to the value other than 0, the bandwidth part indicator designates the UL BWP of the scheduled cell given by the carrier indicator, where PUSCH is scheduled. Otherwise (i.e. the carrier indicator is set to 0 or absent), the bandwidth part indicator designates the UL BWP of the scheduling cell where this DCI format is received.

-
If the carrier indicator is present and set to the value other than 0, the bitwidth of the bandwidth part indicator is determined by the number of UL BWPs 
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 configured for the scheduled cell given by the carrier indicator. Otherwise (i.e. the carrier indicator is set to 0 or absent), the bitwidth of the bandwidth part indicator is determined by the number of UL BWPs 
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If a UE does not support active BWP change via DCI, the UE ignores this bit field.
<<Unchanged part omitted>>
7.3.1.2.2
Format 1_1
<<Unchanged part omitted>>
-
Bandwidth part indicator – 0, 1 or 2 bits as determined by the number of DL BWPs 
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, in which case the bandwidth part indicator is equivalent to the ascending order of the higher layer parameter BWP-Id;
-
otherwise 
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, in which case the bandwidth part indicator is defined in Table 7.3.1.1.2-1;
-
If the carrier indicator is present and set to the value other than 0, the bandwidth part indicator designates the DL BWP of the scheduled cell given by the carrier indicator, where PDSCH is scheduled. Otherwise (i.e. the carrier indicator is set to 0 or absent), the bandwidth part indicator designates the DL BWP of the scheduling cell where this DCI format is received.

-
If the carrier indicator is present and set to the value other than 0, the bitwidth of the bandwidth part indicator is determined by the number of DL BWPs 
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If a UE does not support active BWP change via DCI, the UE ignores this bit field.
<<Unchanged part omitted>>
------------- End of TP -------------------------------------------
· Adopt the following TP in TS38.213 Section 12.
------------- Begin of TP -----------------------------------------

12

Bandwidth par operation

<<Unchanged part omitted>>
For each DL BWP in a set of DL BWPs on the primary cell, 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 in the active DL BWP.
<<Unchanged part omitted>>
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, of the scheduled cell, for DL receptions as described in [5, TS 38.212]. 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, of the scheduled cell, for UL transmissions as described in [5, TS 38.212]. 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 of the scheduled cell, respectively, the UE shall
-
for each information field in the received DCI format 0_1 or DCI format 1_1

-
if the size of the information field is smaller than the one required for the DCI format 0_1 or DCI format 1_1 interpretation for the UL BWP or DL BWP that is indicated by the bandwidth part indicator, respectively, the UE prepends zeros to the information field until its size is the one required for the interpretation of the information field for the UL BWP or DL BWP prior to interpreting the DCI format 0_1 or DCI format 1_1 information fields, respectively

-
if the size of the information field is larger than the one required for the DCI format 0_1 or DCI format 1_1 interpretation for the UL BWP or DL BWP that is indicated by the bandwidth part indicator, respectively, the UE uses a number of least significant bits of DCI format 0_1 or DCI format 1_1 equal to the one required for the UL BWP or DL BWP indicated by bandwidth part indicator prior to interpreting the DCI format 0_1 or DCI format 1_1 information fields, respectively

-
set the active UL BWP or DL BWP to the UL BWP or DL BWP indicated by the bandwidth part indicator in the DCI format 0_1 or DCI format 1_1, respectively

<<Unchanged part omitted>>
------------- End of TP -------------------------------------------
Offline conclusion:
· Current spec is sufficient & no CR is needed.

5 Timer-based active BWP switching

5.1 Discrepancy on default DL BWP between RAN1 and RAN2
Background:
· According to the latest 38.213, for primary cell, if a UE is not provided a default DL BWP by defaultDownlinkBWP-Id, the default DL BWP is the initial active DL BWP but it is not applicable to secondary cell.
· According to the latest 38.321, regardless of whether the serving cell is primary cell or secondary cell, if a UE is not provided a default DL BWP by defaultDownlinkBWP-Id, the default DL BWP is the initial active DL BWP.
Proposal summary: (12383 by ZTE)
· For the secondary cell, if a UE is not provided a default DL BWP by defaultDownlinkBWP-Id, the default DL BWP is the initial active DL BWP.  Update the corresponding RAN1 spec to align with RAN2 spec.
5.2 Clarification on UE behaviour of BWP inactivity timer expiration

Background:

· According to the current specs, if a BWP inactivity timer expires in a slot, UE shall start BWP switch at the beginning of next subframe for FR1 or half of a subframe for FR2. Therefore, the UE can receive or transmit during a time duration from the beginning of a slot immediately after the BWP inactivity timer expires until the beginning of next subframe for FR1 or half of a subframe for FR2.
· For example, as shown in the following figure, if a BWP inactivity timer expires in slot 1, UE shall start BWP switch at slot 4, which is the beginning of a subframe (FR1) or half-subframe (FR2) immediately after a BWP-inactivity timer expires. The UE behavior of slot 2 and slot 3 is that UE can receive or transmit.
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Proposal summary: (12183 by Huawei)
· UE can receive or transmit during a time duration from the beginning of a slot after the BWP inactivity timer expires until the beginning of next subframe
Draft proposal:
· Adopt draft CR in R1-1814040
6 Other TPs on BWP operation

Background:
· A first active UL BWP for transmissions indicated by firstActiveUplinkBWP-Id can be on PCell, PSCell or SCell and a supplementary UL carrier in each cell type 
· The completion time of active BWP switching is indicated by the slot offset value (i.e. K0) of the time domain resource assignment field in the active BWP switching DCI.  However, in case of K0 equals zero, the beginning of a slot indicated by the slot offset value of the time domain resource assignment field in the DCI format 1_1 is before the time of the end of the third symbol of a slot where the UE receives the PDCCH. This is not accurate and it needs to be clarified.
Proposal summary: (13079 by Spreadtrum)
· Adopt the following TP in TS38.213 Section 12
------------- Begin of TP -----------------------------------------

<<Unchanged part 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 the SpCell or on a supplementary UL carrier. UE uses the indicated DL BWP and the indicated UL BWP as the respective first active DL BWP on the SpCell and first active UL BWP on the SpCell or the supplementary UL carrier as specified in TS 38.331[5]. 

<<Unchanged part omitted>>
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 non-zero 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 non-zero slot offset value of the time domain resource assignment field in the DCI format 0_1.

<<Unchanged part 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 secondary cell or on a supplementary UL carrier, 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 secondary cell or the supplementary UL carrier as specified in TS 38.331 [5]. 

<<Unchanged part omitted>>
------------- End of TP -------------------------------------------
Draft proposal:
· Adopt the following TP for Section 12 in TS 38.213
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 the primary cell.
<<Unchanged part 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 secondary cell or on a supplementary UL carrier, 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 secondary cell or the supplementary UL carrier.
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