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1 Introduction
This paper provides our proposals & corresponding text proposals to resolve the following issues.
· CORESET#0 configuration in a dedicated BWP (R2-1813467)
· Simultaneous active BWP switching in a cell or across cells
· SSB reception outside active DL BWP

· Clarification on BWP feature definition
2 CORESET#0 configuration in a dedicated BWP
In original RRC spec, CORESET#0 is allowed to be configured to the initial DL BWP only.  However, in RAN2 August meeting, they have modified RRC spec as follows to allow CORESET#0 to be configured in a dedicated BWP under certain conditions according to RAN2 LS on corrections to CSS configurations (R2-1813467).  In the LS, there is one action for RAN1 to specify the conditions for CORESET#0 & search space #0 to be configured in a dedicated BWP in TS 38.213 Section 10.  Therefore, TP to capture the conditions in TS38.213 Section 10 is proposed as the following proposal.
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Proposal #1: Adopt the following TP in Section 10 of TS 38.213.

------------------------------------- Begin Text Proposal in Section 10 of TS 38.213 --------------------------------------

<Omitted>

For single cell operation or for operation with carrier aggregation in a same frequency band, a UE does not expect to monitor a PDCCH in a Type0/0A/2/3-PDCCH common search space if the SS/PBCH block or the CSI-RS the UE selects for PRACH association, as described in Subclause 8.1, does not have same QCL-TypeD [6, TS 38.214] with a DM-RS for monitoring the PDCCH, and if the PDCCH or an associated PDSCH overlaps in at least one symbol with a PDCCH the UE monitors in a Type1-PDCCH common search space or with an associated PDSCH. 
If a UE is configured with one or more downlink bandwidth parts (BWPs), as described in Subclause 12, the UE can be configured with PDCCH-ConfigCommon and PDCCH-Config for each configured DL BWP on the primary cell, other than the initial active DL BWP, as described in Subclause 12, and the UE can be configured with the control resource set with index 0 and search space set with index 0 for a configured DL BWP on the primary cell when the configured DL BWP contains the control resource set with index 0 in frequency domain and shares the same subcarrier spacing and cyclic prefix as the control resource set with index 0.
If a UE is provided one or more search space sets by corresponding one or more higher layer parameters searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, and the UE is provided with a C-RNTI, an MCS-C-RNTI, or a CS-RNTI, the UE monitors PDCCH candidates for DCI format 0_0 and DCI format 1_0 with the C-RNTI, the MCS-C-RNTI, or the CS-RNTI in the one or more search space sets.  
<Omitted>
------------------------------------- End Text Proposal in Section 10 of TS 38.213 --------------------------------------
3 Simultaneous active BWP switching
If the switching delay of more than one active BWP switching overlaps in time domain in a cell, the switching delay of the earlier active BWP switching may be extended due to the later active BWP switching.  This is because a UE follows the latest active BWP switching indication and reprocesses all related settings for the active BWP switching.  Since there are three types of active BWP switching (i.e. DCI-based DL, DCI-based UL and timer-based), 9 combinations are illustrated in Table 1 when two active BWP switching with overlapping switching delay in a cell are considered.  From Table 1, only two combinations will result in extended switching delay of the 1st (earlier) active BWP switching due to the 2nd (later) active BWP switching if bwp-InactivityTimer for the cell is configured to be shorter than the switching delay of the 1st active BWP switching.  To solve the issue, it’s proposed to restart the BWP inactivity timer if the BWP inactivity timer expires within the switching delay of an earlier active BWP switching.
Table 1. Combinations of two active BWP switchings with overlapping switching delay in a cell
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Active BWP Switch Issue Note

DCI-based DL DCI-based DL N

Not a valid case because a UE dose not expect to receive or transmit during 

the switching delay of 1

st

active BWP switch.

DCI-based DL DCI-based UL N

UL can be either normal UL or supplemental UL. 

Not a valid case. Same reason as 1

st

combination.

DCI-based DL Timer-based Y

There is an issue if bwp-InactivityTimer is configured to be shorter than the 

switching delay of the 1

st

active BWP switching.

DCI-based UL DCI-based DL N

UL can be either normal UL or supplemental UL. 

Not a valid case. Same reason as 1

st

combination.

DCI-based UL DCI-based UL N

UL can be either normal UL or supplemental UL. 

Not a valid case. Same reason as 1

st

combination.

DCI-based UL Timer-based Y

There is an issue if bwp-InactivityTimer is configured to be shorter than the 

switching delay of the 1

st

active BWP switching.

Timer-based DCI-based DL N

Not a valid case. Same reason as 1

st

combination.

Timer-based DCI-based UL N

Not a valid case. Same reason as 1

st

combination.

Timer-based Timer-based N

Not a valid case because there is only one timer per cell if bwp-InactivityTimer

is configured.


Table 2. Combinations of two active BWP switchings with overlapping switching delay in different cells
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DCI-based DL DCI-based UL Y
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combination. UL can be either normal UL or 
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DCI-based DL Timer-based Y

Same reason as 1
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combination. 

DCI-based UL DCI-based DL Y

Same reason as 1
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combination. UL can be either normal UL or 

supplemental UL.

DCI-based UL DCI-based UL Y

Same reason as 1
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combination. UL can be either normal UL or 

supplemental UL. 

DCI-based UL Timer-based Y

Same reason as 1

st

combination. UL can be either normal UL or 

supplemental UL. 

Timer-based DCI-based DL Y

Same reason as 1

st

combination.

Timer-based DCI-based UL Y

Same reason as 1

st

combination. UL can be either normal UL or 

supplemental UL.

Timer-based Timer-based Y

Same reason as 1

st

combination.


If the switching delay of more than one active BWP switching involving bandwidth & frequency location change overlaps in time domain across cells, the switching delay of an earlier active BWP switching in one cell may be extended due to the UE’s reprocessing of RF setting update triggered by a later active BWP switching in another cell because the processing of RF setting update for an active BWP switching involving bandwidth & frequency location change has to consider the RF settings of all activated cells.  Since there are three types of active BWP switching (i.e. DCI-based DL, DCI-based UL and timer-based), 9 combinations are illustrated in Table 2 when two active BWP switching with overlapping switching delay in different cells are considered.  From Table 2, all combinations are valid and there may be issues in all combinations because these two active BWP switching are in different cells.  Figure 1 illustrates 6 cases from the perspective of the starting time of two active BWP switchings in different cells and it’s assumed that the interruption in other cells lies within the minimal active BWP switching delay defined in TS38.101.  In Case 1, 2, 3 & 4 of Figure 1, the starting time of a later active BWP switching in one cell falls within the switching delay of an earlier active BWP switching in another cell and it introduces either longer switching delay of the earlier active BWP switching than the time offset indicated in the active BWP switching DCI or multiple interruptions within a short time period in other cells.  In Case 5 & 6 of Figure 1, the starting time of two active BWP switchings aligns with each other so the interruptions in other cells can align.  Therefore, it would be better to exclude Case 1, 2, 3 & 4 of Figure 1 to avoid longer switching delay than the time offset indicated in active BWP switching DCI and multiple interruptions within a short time period in other cells.  To exclude Case 1, 2, 3 & 4 of Figure 1, there are two possible methods shown as follows.

· Method #1: Define a UE behaviour to avoid such case when it happens
· Method #2: Define such case as an error case, which shall be avoided by the network  
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Figure 1. Cases of two active BWP switchings with overlapping switching delay in different cells
For the cases with both active BWP switchings triggered by DCIs, both methods work but method #2 is preferred.  For the cases with one active BWP switching triggered by DCI and another active BWP switching triggered by timer expiration, both methods work but method #2 is also preferred.  For cases with both active BWP switchings triggered by timer expiration, method #1 can work but there may be difficulties for method #2 though the network actually can trigger DCI-based active BWP switching with dummy data to the default BWP before 1st BWP timer expiration.  Therefore, we have the following proposals and TPs.
Proposal #2: A UE does not expect to detect an active BWP switching DCI for a cell during an active DL or UL BWP switching time in another cell.

· Adopt the following TP in Section 12 of TS 38.213
---------------------- Begin Text Proposal in Section 12 of TS 38.213 ------------------------------
<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 delaydalye required by the UE for an active DL BWP change or UL BWP change [TS 38.133]. 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 for a cell during an active DL or UL BWP switching time in another cell.
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.

<Omitted>
------------------------- End Text Proposal in Section 12 of TS 38.213 -----------------------------
Proposal #3: Adopt one of the following options.
· Option #1: If a UE’s BWP inactivity timer for a cell expires during the switching time of an earlier active BWP switching in one of activated cells, the UE suspends the timer for the cell

· Option #2: If a UE’s BWP inactivity timer for a cell expires during the switching time of an earlier active BWP switching in one of activated cells, the UE restarts the timer for the cell

· Option #3: If a UE’s BWP inactivity timer for a cell expires during the switching time of an earlier active BWP switching in one of activated cells, the UE delays timer-based active BWP switching in the cell till the completion of the earlier active BWP switching in any activated cell
· Option #4: A UE does not expect that its BWP inactivity timer for a cell expires during the switching time of an earlier active BWP switching in one of activated cells
4 SSB reception outside active DL BWP

In RAN1#94, RAN1 replied to RAN2’s LS on active DL BWPs overlapping/non-overlapping with initial DL BWP in R1-1809810 with the following answers.  However, the following UE behaviour is not correctly captured in TS 38.211 Section 4.4.5.  Therefore, we have the following proposals.
	Issue #1: In case multiplexing pattern 2 or 3 is used for the initial DL BWP, for an active DL BWP that overlaps with the initial DL BWP but not with the SS/PBCH block associated to the initial DL BWP, is it possible for the UE to:

Question #1a: Perform BM based on the SS/PBCH block associated to the initial DL BWP?

Answer: No, a UE is not expected to perform BM based on the SS/PBCH block outside the active DL BWP. Note that the scenario can be supported with appropriate CSI-RS configuration.

Question #1b: Perform BFD based on the SS/PBCH block associated to the initial DL BWP?

Answer: No, a UE is not expected to perform BFD based on the SS/PBCH block outside the active DL BWP. Note that the scenario can be supported with appropriate CSI-RS configuration.

Question #1c: Perform RLM based on the SS/PBCH block associated to the initial DL BWP?

Answer: No, a UE is not expected to perform RLM based on the SS/PBCH block outside the active DL BWP. Note that the scenario can be supported with appropriate CSI-RS configuration.

Question #1d: Monitor the SS/PBCH block associated to the initial DL BWP to receive broadcast SI / paging based on CORESET#0 and searchspace#0? (assuming the same SCS is used in the active BWP as that of initial BWP)

Answer: No, a UE is not expected to monitor the SS/PBCH block outside the active DL BWP and associated to the initial DL BWP to receive broadcast SI / paging based on CORESET#0 and searchspace#0.


Proposal #4: Adopt the following text proposal.

---------------------- Begin Text Proposal in Section 4.4.5 of TS 38.211 ------------------------------
<Omitted>
A UE can be configured with up to four bandwidth parts in the downlink with a single downlink bandwidth part being active at a given time. The UE is not expected to receive PDSCH, PDCCH, SSB (except for RRM) or CSI-RS (except for RRM) outside an active bandwidth part.
A UE can be configured with up to four bandwidth parts in the uplink with a single uplink bandwidth part being active at a given time. If a UE is configured with a supplementary uplink, the UE can in addition be configured with up to four bandwidth parts in the supplementary uplink with a single supplementary uplink bandwidth part being active at a given time. The UE shall not transmit PUSCH or PUCCH outside an active bandwidth part. For an active cell, the UE shall not transmit SRS outside an active bandwidth part.

<Omitted>
------------------------- End Text Proposal in Section 4.4.5 of TS 38.211 -----------------------------
5 Clarification on BWP feature definition
Due to the following reasons, it’s suggested to revise the definition of BWP related UE features as what is shown in the following proposal.
· In RAN2 AH#1807, it’s agreed that both of the following options are supported. It’s better to clarify the initial DL BWP with CORESET#0 to avoid any confusion.

· Option 1:
BWP-DownlinkCommon/UplinkCommon for initialDownlink/UplinkBWP (BWP ID #0) plus BWP-Downlink/Uplink for one configured downlink/uplinkBWP (BWP ID #1)

· Option 2:
BWP-DownlinkCommon/UplinkCommon and BWP-DownlinkDedicated/UplinkDedicated for initialDownlink/UplinkBWP (BWP ID #0)

· Initial DL/UL BWP still exist after a UE is configured with UE-specific dedicated BWPs, it should be clarified that whether the numerology of initial DL/UL BWPs is the same or different from UE-specific dedicated DL/UL BWPs in UE feature group 6-2, 6-3 & 6-4

· Restrict adaptation RRC parameter set when active BWP switches by DCI and timer in feature 6-2 to simplify UE implementation

Proposal #5: Adopt the following revision on the definition of BWP related UE features.

	Features
	#
	Feature group
	Components
	Prerequisite feature groups 
(listed in this sheet only)
	Need for gNB to know whether the
feature is supported by the UE
(what happens if gNB does not know?)

	6. CA/DC, BWP, SUL
	6-1
	Basic BWP operation with restriction
	1) 1 UE-specific RRC configured DL BWP per carrier

2) 1 UE-specific RRC configured UL BWP per carrier
3) RRC reconfiguration of any parameters related to BWP
4) BW of a UE-specific RRC configured BWP includes BW of the initial DL BWPCORESET#0 and SSB for PCell/PScell (if configured) and BW of the UE-specific RRC configured BWP includes SSB for Scell if there is SSB on Scell
	
	Yes

	
	6-1a
	BWP operation without restriction on BW of BWP(s)
	1) BW of UE-specific RRC configured BWP may not include BW of the initial DL BWPCORESET#0 and SSB for PCell/PScell (if configured) and BW of BWP may not include SSB for SCell
	6-1, 6-2, 6-3, or 6-4
	Yes

	
	6-2
	Type A BWP adaptation with same numerology 
	1) Up to 2 UE-specific RRC configured DL BWPs per carrier

2) Up to 2 UE-specific RRC configured UL BWPs per carrier

3) Active BWP switching by DCI and timer

4) Same numerology for all the UE-specific RRC configured DL and UL BWPs per carriercell except SUL; same numerology for all UL BWPs per SUL if configured
5) BW of a UE-specific RRC configured BWP includes BW of the initial DL BWPCORESET#0 and SSB for PCell/PScell (if configured) and BW of the UE-specific RRC configured BWP includes SSB for Scell if there is SSB on Scell

6) All DL BWPs share the same configuration for the following when DCI or timer based active BWP switching is applied
· SSB-based RLM
· TCI states for PDSCH

· SPS periodicity
7) All UL BWPs share the same configuration for the following when DCI or timer based active BWP switching is applied

· SRS port number

· SPS periodicity
	6-1
	Yes

	
	6-3
	Type B BWP adaptation with same numerology
	1) Up to 4 UE-specific RRC configured DL BWPs per carrier

2) Up to 4 UE-specific RRC configured UL BWPs per carrier

3) Active BWP switching by DCI and timer

4) Same numerology for all the UE-specific RRC configured DL and UL BWPs per carriercell except SUL; same numerology for all UL BWPs per SUL if configured
5) BW of a UE-specific RRC configured BWP includes BW of the initial DL BWPCORESET#0 and SSB for PCell/PScell (if configured) and BW of the UE-specific RRC configured BWP includes SSB for Scell if there is SSB on Scell

6) All DL BWPs share the same configuration for the following when DCI or timer based active BWP switching is applied
· SSB-based RLM
· TCI states for PDSCH

· SPS periodicity
7) All UL BWPs share the same configuration for the following when DCI or timer based active BWP switching is applied

· SRS port number
· SPS periodicity
	6-1
	Yes

	
	6-4
	BWP adaptation with different numerologies
	1) Up to 4 UE-specific RRC configured DL BWPs per carrier

2) Up to 4 UE-specific RRC configured UL BWPs per carrier

3) Active BWP switching by DCI and timer

4) More than one numerologies for the UE-specific RRC configured BWPs per carriercell
5) Same numerology between DL and UL per cell except for SUL at a given time
6) BW of a UE-specific RRC configured BWP includes BW of the initial DL BWPCORESET#0 and SSB for PCell/PScell (if configured) and BW of the UE-specific RRC configured BWP includes SSB for Scell if there is SSB on Scell

7) All DL BWPs share the same configuration for the following when DCI or timer based active BWP switching is applied
· SSB-based RLM
· TCI states for PDSCH
· SPS periodicity
8) All UL BWPs share the same configuration for the following when DCI or timer based active BWP switching is applied

· SRS port number
· SPS periodicity
	6-1
	Yes


6 Conclusion
Proposals are summarized as follows.  
Proposal #1: Adopt the following TP in Section 10 of TS 38.213.

------------------------------------- Begin Text Proposal in Section 10 of TS 38.213 --------------------------------------

<Omitted>

For single cell operation or for operation with carrier aggregation in a same frequency band, a UE does not expect to monitor a PDCCH in a Type0/0A/2/3-PDCCH common search space if the SS/PBCH block or the CSI-RS the UE selects for PRACH association, as described in Subclause 8.1, does not have same QCL-TypeD [6, TS 38.214] with a DM-RS for monitoring the PDCCH, and if the PDCCH or an associated PDSCH overlaps in at least one symbol with a PDCCH the UE monitors in a Type1-PDCCH common search space or with an associated PDSCH. 
If a UE is configured with one or more downlink bandwidth parts (BWPs), as described in Subclause 12, the UE can be configured with PDCCH-ConfigCommon and PDCCH-Config for each configured DL BWP on the primary cell, other than the initial active DL BWP, as described in Subclause 12, and the UE can be configured with the control resource set with index 0 and search space set with index 0 for a configured DL BWP on the primary cell when the configured DL BWP contains the control resource set with index 0 in frequency domain and shares the same subcarrier spacing and cyclic prefix as the control resource set with index 0.

If a UE is provided one or more search space sets by corresponding one or more higher layer parameters searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, and the UE is provided with a C-RNTI, an MCS-C-RNTI, or a CS-RNTI, the UE monitors PDCCH candidates for DCI format 0_0 and DCI format 1_0 with the C-RNTI, the MCS-C-RNTI, or the CS-RNTI in the one or more search space sets.  
<Omitted>
------------------------------------- End Text Proposal in Section 10 of TS 38.213 --------------------------------------

Proposal #2: A UE does not expect to detect an active BWP switching DCI for a cell during an active DL or UL BWP switching time in another cell.

· Adopt the following TP in Section 12 of TS 38.213
---------------------- Begin Text Proposal in Section 12 of TS 38.213 ------------------------------
<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 delaydalye required by the UE for an active DL BWP change or UL BWP change [TS 38.133]. 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 for a cell during an active DL or UL BWP switching time in another cell.
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.

<Omitted>
------------------------- End Text Proposal in Section 12 of TS 38.213 -----------------------------
Proposal #3: Adopt one of the following options.

· Option #1: If a UE’s BWP inactivity timer for a cell expires during the switching time of an earlier active BWP switching in one of activated cells, the UE suspends the timer for the cell

· Option #2: If a UE’s BWP inactivity timer for a cell expires during the switching time of an earlier active BWP switching in one of activated cells, the UE restarts the timer for the cell

· Option #3: If a UE’s BWP inactivity timer for a cell expires during the switching time of an earlier active BWP switching in one of activated cells, the UE delays timer-based active BWP switching in the cell till the completion of the earlier active BWP switching in any activated cell

· Option #4: A UE does not expect that its BWP inactivity timer for a cell expires during the switching time of an earlier active BWP switching in one of activated cells
Proposal #4: Adopt the following text proposal.

---------------------- Begin Text Proposal in Section 4.4.5 of TS 38.211 ------------------------------
<Omitted>
A UE can be configured with up to four bandwidth parts in the downlink with a single downlink bandwidth part being active at a given time. The UE is not expected to receive PDSCH, PDCCH, SSB (except for RRM) or CSI-RS (except for RRM) outside an active bandwidth part.
A UE can be configured with up to four bandwidth parts in the uplink with a single uplink bandwidth part being active at a given time. If a UE is configured with a supplementary uplink, the UE can in addition be configured with up to four bandwidth parts in the supplementary uplink with a single supplementary uplink bandwidth part being active at a given time. The UE shall not transmit PUSCH or PUCCH outside an active bandwidth part. For an active cell, the UE shall not transmit SRS outside an active bandwidth part.

<Omitted>
------------------------- End Text Proposal in Section 4.4.5 of TS 38.211 -----------------------------
