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1 Remaining Issues
Topics presented in CRs related to BWP operation are summarized as follows.
· Resource mapping related to BWP (04673 by ZTE) → to be addressed in Stefan’s resource allocation session
· Corrections on BWP configurations (04773 by Ericsson)

Motivation & proposals of the above CRs are summarized in the following sections.

2 Resource mapping related to BWP
2.1 Background

Since it’s agreed in RAN2 that the initial active DL BWP can be reconfigured by initialDownlinkBWP in SIB1, the following is agreed in RAN1#94bis to reflect necessary changes to support the feature.
	Agreements:

· Modify the agreements in RAN1#94 as follows.

· If CORESET#0 is configured for a cell,

· When monitoring for DCI in a BWP, the size of DCI format 0-0/1-0 is given by
· For format 0-0/1-0 (regardless of RNTI) in CSS, the size is given by the initial DL BWPCORESET#0
· For format 0-0/1-0 in USS, the size is given by the active BWP as long as the DCI size budget is fulfilled

· Otherwise, for format 0-0/1-0, the size is given by the initial DL BWPCORESET#0
· For DCI format 1-0 in CSS with P-RNTI, SI-RNTI, RA-RNTI, C-RNTI, CS-RNTI, or TC-RNTI:
· the RB numbering for the scheduled PDSCH starts from the lowest RB in the CORESET the DCI is received in
· the maximum number of RBs possible to indicate in the DCI is given by the size of the initial DL BWPCORESET#0.
· Payload sizes for 2-2 and 2-3 are padded (if needed) to match the size of formats 0-0/1-0 as defined by the initial BWP in CSS
· If CORESET#0 is not configured for a cell,

· When monitoring for DCI in a BWP, the size of DCI format 0-0/1-0 is given by
· For format 0-0/1-0 (regardless of RNTI) in CSS, the size is given by the initial DL BWP

· For format 0-0/1-0 in USS, the size is given by the active BWP as long as the DCI size budget is fulfilled

· Otherwise, for format 0-0/1-0, the size is given by the initial DL BWP
· For DCI format 1-0 in CSS with P-RNTI, SI-RNTI, RA-RNTI, C-RNTI, CS-RNTI, or TC-RNTI:
· the RB numbering for the scheduled PDSCH starts from the lowest RB in the CORESET the DCI is received in
· the maximum number of RBs possible to indicate in the DCI is given by the size of the initial DL BWP.
· Payload sizes for 2-2 and 2-3 are padded (if needed) to match the size of formats 0-0/1-0 in CSS


The issues raised in the draft CR include the following.
· Section 7.3.1.6 of TS38.211 doesn’t reflect the above agreements
2.2 Draft CRs
The following draft CR is proposed in R1-1904673 by ZTE.
	7.3.1.6
Mapping from virtual to physical resource blocks

The UE shall assume the virtual resource blocks are mapped to physical resource blocks according to the indicated mapping scheme, non-interleaved or interleaved mapping. If no mapping scheme is indicated, the UE shall assume non-interleaved mapping.

For non-interleaved VRB-to-PRB mapping, virtual resource block 
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 is mapped to physical resource block 
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, except for PDSCH transmissions scheduled with DCI format 1_0 in a common search space in which case virtual resource block [image: image4.png]


 is mapped to physical resource block [image: image6.png]n + NSORESET
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 is the lowest-numbered physical resource block in the control resource set where the corresponding DCI was received.

For interleaved VRB-to-PRB mapping, the mapping process is defined by:

-
Resource block bundles are defined as

-
for PDSCH transmissions scheduled with DCI format 1_0 with the CRC scrambled by SI-RNTI in Type0-PDCCH common search space in CORESET 0, the set of [image: image10.png]NEED mi



 resource blocks in initial active downlink bandwidth part CORESET 0 are divided into [image: image12.png]Nodle = | NE%p mie/L |



 resource-block bundles in increasing order of the resource-block number and bundle number where [image: image14.png]


 is the bundle size and

-
resource block bundle [image: image16.png]Ny undle — 1
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 resource blocks otherwise,

-
all other resource block bundles consists of [image: image24.png]


 resource blocks.

-
for PDSCH transmissions scheduled with DCI format 1_0 in any common search space other than Type0-PDCCH common search space in bandwidth part [image: image26.png]


 with starting position [image: image28.png]NERS.:
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 virtual resource blocks [image: image32.png]
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 is the size of CORESET 0 if CORESET 0 is configured and otherwise [image: image36.png]NEED mi



 is the size of the initial DL BWP, are divided into [image: image38.png]


 virtual resource-block bundles in increasing order of the virtual resource-block number and virtual bundle number and the set of [image: image40.png]NEED mi



 physical resource blocks [image: image42.png], NSORESET 4 N
N i — 1)
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 physical resource-block bundles in increasing order of the physical resource-block number and physical bundle number, where [image: image46.png]Nomate = [ (V&% me + (NS + NSOFESET) mod L) /L]
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 is the bundle size, and [image: image50.png]


 is the lowest-numbered physical resource block in the control resource set where the corresponding DCI was received.

-
resource block bundle 0 consists of [image: image52.png]L — (g, + NSOFEST) mod L)



 resource blocks,

-
resource block bundle [image: image54.png]Ny undle — 1



 consists of [image: image56.png](N3G it + NSk + NSORESET
)mod L
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 resource blocks otherwise,

-
all other resource block bundles consists of [image: image62.png]


 resource blocks.

-
for all other PDSCH transmissions, the set of [image: image64.png]NSZe, .



 resource blocks in bandwidth part 
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 with starting position [image: image67.png]
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 resource-block bundles in increasing order of the resource-block number and bundle number where 
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L

 is the bundle size for bandwidth part 
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 provided by the higher-layer parameter vrb-ToPRB-Interleaver and

-
resource block bundle 0 consists of [image: image72.wmf](
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 resource blocks otherwise,

-
all other resource block bundles consists of [image: image77.wmf]i
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-
Virtual resource blocks in the interval [image: image78.wmf]{
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-
The UE is not expected to be configured with [image: image85.png]


 simultaneously with a PRG size of 4 as defined in [6, TS 38.214]

-
If no bundle size is configured, the UE shall assume [image: image87.png]


.

The UE may assume that the same precoding in the frequency domain is used within a PRB bundle and the bundle size is determined by clause 5.1.2.3 in [6, TS 38.214]. The UE shall not make any assumption that the same precoding is used for different bundles of common resource blocks. 


2.3 Companies’ views

	Company
	Comments

	MTK
	The CR is NOT necessary due to the following reasons.
1. The maximal RB number of PDSCH scheduled by DCI format 1_0 in CSS is captured in Section 7.3.1.2.1 of TS38.212

2. The RB numbering of PDSCH scheduled by DCI format 1_0 in CSS is captured in Section 5.1.2.2 of TS38.214

3. The Section 7.3.1.6 of TS38.211 just describes general rules for VRB-to-PRB mapping, not related to the maximal RB number & RB numbering of PDSCH

	
	


2.4 Recommendation

To be addressed in Stefan’s resource allocation session.
3 BWP configurations
3.1 Background

It’s agreed in RAN2 CR R2-1902539 that the initial DL (or UL) BWP can be configured with BWP-DownlinkDedicated (or BWP-UplinkDedicated) so it’s possible for a UE to have initial DL (or UL) BWP only without any dedicated DL (or UL) BWP configuration. However, current Section 12 of TS38.213 doesn’t reflect this change accordingly.
3.2 Draft CRs
The following draft CR is proposed in R1-1904773 by Ericsson. 
	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. 

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 in supplementaryUplink.

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 locationAndBandwidth that indicates an offset 
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 and a length 
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 as RIV according to [6, TS 38.214], setting 
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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-Common and bwp-Dedicated 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-Idbwp-Id is linked with an UL BWP from the set of configured UL BWPs with index provided by BWP-Idbwp-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-Idbwp-Id of the DL BWP is same as the BWP-Idbwp-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 >

	3.3 Companies’ views

Company
	Comments

	MTK
	Agree with the motivation. RAN2 CR R2-1902539 was agreed in last RAN2 meeting and necessary changes should be reflected accordingly in RAN1 specs. OK with the CR.

	
	


3.4 Recommendation

Suggest to endorse the CR to reflect RAN2’s agreements on initial DL (or UL) BWP in RAN1 specs.
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