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1 Remaining Issues
Topics presented in CRs related to BWP operation are summarized as follows.
· BD and CCE limit during active DL BWP change (01667 by vivo)
· DL/UL BWP pairing in unpaired spectrum (01785 by MediaTek)

· Overlapping active BWP changes across carriers (01785 by MediaTek)

· CORESET#0 in dedicated DL BWP (01834 by ZTE)
· BWP ID interpretation for DCI code point (01852 by Ericsson)
Motivation & proposals in CRs are summarized in the following sections.

2 BD and CCE limit during active DL BWP change
2.1 Background

In RAN1#94bis, the following is concluded.
	Conclusion:

· It is understood that the BD/CCE limit is based on the current active DL BWP

· Editor to update the spec if necessary


The issues raised in the draft CR include the following.
· How to derive BD/CCE limit during the time a UE performs active DL BWP change in at least one of the carriers remains open.
2.2 Draft CRs
The following draft CR is proposed in R1-1901667 by vivo. Basically, they propose to clarify that the UE should retain the number of BD/CCE limit for all the cells, until the symbol that the new active BWP of the switching cell becomes valid.
	10.1
UE procedure for determining physical downlink control channel assignment 

< Unchanged parts are omitted >
If a UE 
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is capable for operation with carrier aggregation with a maximum of 4 downlink cells or indicates through pdcch-BlindDetectionCA a capability to monitor PDCCH candidates for [image: image1.wmf]4
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the UE is not required to monitor, on the active DL BWP of the scheduling cell, more than [image: image6.wmf]m
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 non-overlapped CCEs per slot for each scheduled cell.
If a UE 

-
indicates through pdcch-BlindDetectionCA a capability to monitor PDCCH candidates for [image: image8.wmf]4
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, a DL BWP of an activated cell is the active DL BWP of the activated cell, and a DL BWP of a deactivated cell is the DL BWP with index provided by firstActiveDownlinkBWP-Id for the deactivated cell 

the UE is not required to monitor more than [image: image12.wmf]ú
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 PDCCH candidates or more than [image: image13.wmf]ú
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 non-overlapped CCEs per slot on the active DL BWP(s) of scheduling cell(s) from the [image: image14.wmf]m
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For each scheduled cell, the UE is not required to monitor on the active DL BWP with SCS configuration [image: image15.wmf]m

 of the scheduling cell more than [image: image16.wmf](
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When a UE changes an active DL BWP of a cell, the number of PDCCH candidates and the number of non-overlapped CCEs that the UE is expected to monitor are valid until the new DL BWP becomes active.

A UE does not expect to be configured CSS sets that result to corresponding total, or per scheduled cell, numbers of monitored PDCCH candidates and non-overlapped CCEs per slot that exceed the corresponding maximum numbers per slot.

For same cell scheduling or for cross-carrier scheduling where a scheduling cell and scheduled cell(s) have DL BWPs with same SCS configuration [image: image18.wmf]m

, a UE does not expect a number of PDCCH candidates, and a number of corresponding non-overlapped CCEs per slot on a secondary cell to be larger than the corresponding numbers that the UE is capable of monitoring on the secondary cell per slot. 

For cross-carrier scheduling, the number of monitored PDCCH candidates and the number of non-overlapped CCEs per slot are separately counted for each scheduled cell.
For all search space sets within a slot [image: image19.wmf]n
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 is according to an ascending order of the search space set index. 
< Unchanged parts are omitted >


2.3 Companies’ views

	Company
	Comments

	MTK
	Generally OK with the draft CR. Suggest to revise the sentence as follows.

“When a UE changes an active DL BWP of a cell, the number of PDCCH candidates and the number of non-overlapped CCEs that is currently applied by the UE for PDCCH monitoring remain valid until the new DL BWP becomes active.”


2.4 Recommendation

Proposed conclusion
· It’s RAN1’s understanding that when a UE changes an active DL BWP of a cell, the number of PDCCH candidates and the number of non-overlapped CCEs that is currently applied by the UE for PDCCH monitoring remain valid until the new DL BWP becomes active.
3 DL/UL BWP pairing in unpaired spectrum
3.1 Background

In RAN1#90bis, the following agreements are achieved for paired active DL/UL BWP switching for unpaired spectrum to avoid long DL-to-UL switching time due to RF center frequency change.

	Agreements: (RAN1#94)

· For paired spectrum, DL and UL BWPs are configured separately and independently in Rel-15 for each UE-specific serving cell for a UE

· For active BWP switching using at least scheduling DCI, DCI for DL is used for DL active BWP switching and DCI for UL is used for UL active BWP switching

· FFS whether or not to support a single DCI switching DL and UL BWP jointly

· For unpaired spectrum, a DL BWP and an UL BWP are jointly configured as a pair, with the restriction that the DL and UL BWPs of such a DL/UL BWP pair share the same centre frequency but may be of different bandwidths in Rel-15 for each UE-specific serving cell for a UE

· For active BWP switching using at least scheduling DCI, DCI for either DL or UL can be used for active BWP switching from one DL/UL BWP pair to another pair

· Note: there is no additional restriction on DL BWP and UL BWP pairing

· Note: this applies to at least the case where both DL & UL are activated to a UE in the corresponding unpaired spectrum


The issues raised in the draft CR include the following.

· For unpaired spectrum, only the pairing of DL/UL BWP configurations is captured in TS38.213

· For unpaired spectrum, the related UE behavior for paired active DL/UL BWP switching due to the reception of BWP switching DCI or BWP timer expiration is somehow missing.
3.2 Draft CRs
The following draft CR is proposed in R1-1901785 by MediaTek. Basically, they propose to add two sentences to describe the related UE behavior for paired active DL/UL BWP switching due to the reception of BWP switching DCI or BWP timer expiration.
	12
Bandwidth part operation
< Unchanged parts are omitted >
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. When a UE receives DCI format 0_1 indicating active UL BWP change or DCI format 1_1 indicating active DL BWP change for a cell, the UE changes its active DL BWP and active UL BWP from one pair to another pair in the cell. When a UE's BWP inactivity timer for a cell expires, the UE changes its active DL BWP to the default DL BWP and changes its active UL BWP to the UL BWP paired with the default DL BWP.
< Unchanged parts are omitted >


3.3 Companies’ views

	Company
	Comments

	Intel
	OK with the draft CR if “For unpaired spectrum operation” is added in front of each of the added sentences

	Asus
	Not necessary, because it’s covered by the following highlighted sentence in TS38.321 v15.4.0.

“The BWP switching for a Serving Cell is used to activate an inactive BWP and deactivate an active BWP at a time. The BWP switching is controlled by the PDCCH indicating a downlink assignment or an uplink grant, by the bwp-InactivityTimer, by RRC signalling, or by the MAC entity itself upon initiation of Random Access procedure. Upon RRC (re-)configuration of firstActiveDownlinkBWP-Id and/or firstActiveUplinkBWP-Id for SpCell or activation of an SCell, the DL BWP and/or UL BWP indicated by firstActiveDownlinkBWP-Id and/or firstActiveUplinkBWP-Id respectively (as specified in TS 38.331 [5]) is active without receiving PDCCH indicating a downlink assignment or an uplink grant. The active BWP for a Serving Cell is indicated by either RRC or PDCCH (as specified in TS 38.213 [6]). For unpaired spectrum, a DL BWP is paired with a UL BWP, and BWP switching is common for both UL and DL.”


4 Overlapping active BWP changes across carriers
4.1 Background
The following text proposal is endorsed in RAN1#95 and then approved in last RAN Plenary meeting.

	<Omitted>

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 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 within FR1 (or FR2) in a slot other than the first slot of a set of slots which are based on the subcarrier spacing of the cell and partially or fully overlap with a time duration the UE is not required to receive or transmit for an active BWP change in a different cell within FR1 (or FR2).
<Omitted>


The issues raised in the draft CR include the following.

· The above text highlighted by yellow color doesn’t indicate whether “the subcarrier spacing of the cell” is for DL or UL of the cell

· The above text proposal doesn’t consider cross-carrier scheduling case
· The above endorsed text proposal was not fully captured in the specification text because current specification text also precludes Case 2 shown as the following figure
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Figure 1. Overlapping active DL (or UL) BWP switching with same or different frequency ranges
4.2 Draft CRs
The following draft CR is proposed in R1-1901785 by MediaTek. Basically, they propose to revise the sentence related to overlapping active BWP changes across carriers.
	12
Bandwidth part operation

< 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 the 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 >


4.3 Companies’ views

	Company
	Comments

	
	

	
	


4.4 Recommendation

Proposals

· Adopt the following in a CR
	12
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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 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 >


5 CORESET#0 in dedicated DL BWP
5.1 Background
In Section 12 of TS38.213, the following text is captured
	If a UE is provided controlResourceSetZero and searchSpaceZero in PDCCH-ConfigSIB1 or PDCCH-ConfigCommon, the UE determines a CORESET for a search space set from controlResourcesetZero as described in Subclause 13 and for Tables 13-1 through 13-10, and determines corresponding PDCCH monitoring occasions as described in Subclause 13 and for Tables 13-11 through 13-15. If the active DL BWP is not the initial DL BWP, the UE determines PDCCH monitoring occasions for the search space set only if the CORESET bandwidth is within the active DL BWP and the active DL BWP has same SCS configuration and same cyclic prefix as the initial DL BWP.


Basically, it says that a UE monitors PDCCH candidates in the search space set associated with CORESET#0 in its active DL BWP when the following conditions are met.
· The UE’s active DL BWP contains the bandwidth of CORESET#0
· The UE’s active DL BWP shares the same SCS and CP as CORESET#0
However, in Section 10.1 of TS38.213, the following text is captured. 

	For a DL BWP, if a UE is not provided searchSpace-SIB1 for Type0-PDCCH CSS set by PDCCH-ConfigCommon, the UE does not monitor PDCCH candidates for a Type0-PDCCH CSS set on the DL BWP. The Type0-PDCCH CSS set is defined by the CCE aggregation levels and the number of PDCCH candidates per CCE aggregation level given in Table 10.1-1. If the active DL BWP and the initial DL BWP have same SCS and same CP length and the active DL BWP includes all RBs of the initial DL BWP, or the active DL BWP is the initial DL BWP, the CORESET configured for Type0-PDCCH CSS set has CORESET index 0 and the Type0-PDCCH CSS set has search space set index 0.


Basically, it says that a UE can use CORESET#0 and SS#0 to receive SIB1 in its active DL BWP when the following conditions are met.

· The UE’s active DL BWP contains the bandwidth of the initial DL BWP
· The UE’s active DL BWP shares the same SCS and CP as the initial DL BWP
Therefore, the issues include.

· The above two specification paragraphs conflict with each other
· The initial DL BWP is initially defined by CORESET#0 but the initial DL BWP can be reconfigured by SIB1 to have a larger bandwidth to contain the bandwidth of CORESET#0 and even different SCS or CP from CORESET#0 (RAN2 RRC specification doesn’t preclude it).
5.2 Draft CRs
The following draft CR is proposed in R1-1901834 by ZTE. Basically, they proposed to follow the specification paragraph in Section 12 of TS38.213.
	< Unchanged parts are omitted >

10.1
UE procedure for determining physical downlink control channel assignment 

A set of PDCCH candidates for a UE to monitor is defined in terms of PDCCH search space sets. A search space set can be a CSS set or a USS set. A UE monitors PDCCH candidates in one or more of the following search spaces sets

-
a Type0-PDCCH CSS set configured by pdcch-ConfigSIB1 in MIB or by searchSpaceSIB1 in PDCCH-ConfigCommon or by searchSpaceZero in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a SI-RNTI on the primary cell of the MCG
-
a Type0A-PDCCH CSS set configured by searchSpaceOtherSystemInformation in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a SI-RNTI on the primary cell of the MCG
-
a Type1-PDCCH CSS set configured by ra-SearchSpace in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a RA-RNTI or a TC-RNTI on the primary cell

-
a Type2-PDCCH CSS set configured by pagingSearchSpace in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a P-RNTI on the primary cell of the MCG
-
a Type3-PDCCH CSS set configured by SearchSpace in PDCCH-Config with searchSpaceType = common for DCI formats with CRC scrambled by INT-RNTI, SFI-RNTI, TPC-PUSCH-RNTI, TPC-PUCCH-RNTI, or TPC-SRS-RNTI and, only for the primary cell, C-RNTI, MCS-C-RNTI, or CS-RNTI(s), and

-
a USS set configured by SearchSpace in PDCCH-Config with searchSpaceType = ue-Specific for DCI formats with CRC scrambled by C-RNTI, MCS-C-RNTI, SP-CSI-RNTI, or CS-RNTI(s).

For a DL BWP, if a UE is not provided searchSpace-SIB1 for Type0-PDCCH CSS set by PDCCH-ConfigCommon, the UE does not monitor PDCCH candidates for a Type0-PDCCH CSS set on the DL BWP. The Type0-PDCCH CSS set is defined by the CCE aggregation levels and the number of PDCCH candidates per CCE aggregation level given in Table 10.1-1. If the active DL BWP is not the initial DL BWP, and the active DL BWP and the CORESET index 0 have same SCS and same CP length and the active DL BWP includes all RBs of the CORESET index 0, or if the active DL BWP is the initial DL BWP, the CORESET configured for Type0-PDCCH CSS set has CORESET index 0 and the Type0-PDCCH CSS set has search space set index 0. 

< Unchanged parts are omitted >


5.3 Companies’ views

	Company
	Comments

	MTK
	OK with the draft CR. Suggest to keep this UE behaviour description in Section 10.1 only and delete the sentence describing the same UE behaviour in Section 12. 

	
	


5.4 Recommendation
Proposals
· Adopt the following in a CR
	10.1
UE procedure for determining physical downlink control channel assignment 

< Unchanged parts are omitted >
For a DL BWP, if a UE is not provided searchSpace-SIB1 for Type0-PDCCH CSS set by PDCCH-ConfigCommon, the UE does not monitor PDCCH candidates for a Type0-PDCCH CSS set on the DL BWP. The Type0-PDCCH CSS set is defined by the CCE aggregation levels and the number of PDCCH candidates per CCE aggregation level given in Table 10.1-1. If the active DL BWP and the initial DL BWP have same SCS and same CP length and the active DL BWP includes all RBs of the initial DL BWP, or the active DL BWP is the initial DL BWP, the CORESET configured for Type0-PDCCH CSS set has CORESET index 0 and the Type0-PDCCH CSS set has search space set index 0.
< Unchanged parts are omitted >


6 BWP ID interpretation for DCI code point
6.1 Background
Based on RAN2 LS (R1-1901488), RAN2 concluded that the network shall ensure that BWP IDs are allocated incrementally (avoid gaps). With that change the recently added text snippet in TS38.212 describing the mapping from BWP-ID to DCI codepoint is not necessary.

	· To adopt the following TP for 7.3.1.1.2 & 7.3.1.2.2, 38.212 (two occurrences, one for Format 0_1 & the other for Format 1_1)
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, in which case the bandwidth part indicator is equivalent to the ascending order of the higher layer parameter BWP-Id;


RAN2 also removed the description of the mapping from the RRC specification since it was in two places (since RAN1 added it also to the L1 specification). To align RAN1 specification with RAN2 specification, the mapping from BWP-ID to DCI codepoint based on ascending order of BWP-Id should be removed from RAN1 specification as well.
6.2 Draft CRs
The following draft CR is proposed in R1-1901852 by Ericsson.
6.3 Companies’ views

	Company
	Comments

	MTK
	Not necessary, the mapping from the RRC BWP ID to DCI BWP indicator doesn’t change no matter whether this draft CR is agreed or not because RRC BWP ID appears without any gap.

	Huawei
	Oppose, because there could be the case where there is no initial DL/UL BWP in Scell and the mapping from the RRC BWP ID to DCI BWP indicator is not backward compatible.


	7.3.1.1.2
Format 0_1
DCI format 0_1 is used for the scheduling of PUSCH in one cell. 

The following information is transmitted by means of the DCI format 0_1 with CRC scrambled by C-RNTI or CS-RNTI or SP-CSI-RNTI or MCS-C-RNTI:

-
Identifier for DCI formats – 1 bit
-
The value of this bit field is always set to 0, indicating an UL DCI format
-
Carrier indicator – 0 or 3 bits, as defined in Subclause 10.1 of [5, TS38.213].

-
UL/SUL indicator – 0 bit for UEs not configured with SUL in the cell or UEs configured with SUL in the cell but only PUCCH carrier in the cell is configured for PUSCH transmission; 1 bit for UEs configured with SUL in the cell as defined in Table 7.3.1.1.1-1.
-
Bandwidth part indicator – 0, 1 or 2 bits as determined by the number of UL BWPs 
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[image: image31.wmf]é

ù

)

(

log

BWP

2

n

bits, where 
-

[image: image32.wmf]1

RRC

BWP,

BWP

+

=

n

n

 if 
[image: image33.wmf]BWP,RRC

3

n

£

, in which case the bandwidth part indicator is equivalent to 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 a UE does not support active BWP change via DCI, the UE ignores this bit field.
< Unchanged parts are omitted >

7.3.1.2.2
Format 1_1
DCI format 1_1 is used for the scheduling of PDSCH in one cell. 

The following information is transmitted by means of the DCI format 1_1 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI: 

-
Identifier for DCI formats – 1 bits
-
The value of this bit field is always set to 1, indicating a DL DCI format
-
Carrier indicator – 0 or 3 bits as defined in Subclause 10.1 of [5, TS 38.213].
-
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 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 a UE does not support active BWP change via DCI, the UE ignores this bit field.
< Unchanged parts are omitted >


6.4 Recommendation
Proposals:
· Adopt one of the following options

· Option #1: No change

· Option #2: Adopt the CR in R1-1901852
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