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Introduction
This contribution discusses some descriptions captured in the specification related to BWP that is still ambiguous and provides the text proposals based on 38.211vf.0.0 and 38.213vf.0.0.

Discussion
BWP configuration
In RAN1#90 and RAN1#90Bis meeting, the following agreements were reached for BWP configuration：
	Agreements:
· Common PRB indexing is used at least for DL BWP configuration in RRC connected state
· The reference point is PRB 0, which is common to all the UEs sharing a wideband CC from network perspective, regardless of whether they are NB, CA, or WB UEs. 
· An offset from PRB 0 to the lowest PRB of the SS block accessed by the UE is configured by high layer signaling
· FFS the configuration is by RMSI and/or UE-specific signaling
· The common PRB indexing is for maximum number of PRBs for a given numerology defined in Table 4.3.2-1 in 38.211
· FFS: common PRB indexing for RS generation for UE-specific PDSCH
· FFS: common PRB indexing for UL
Agreements:
· A DL (or UL) BWP is configured to a UE by resource allocation Type 1 with granularity as follows
· Granularity of starting frequency location: 1 PRB
· Granularity of bandwidth size: 1 PRB
· Note: The above granularity doesn’t imply that a UE shall adapt its RF channel bandwidth accordingly





According to the agreements, common PRB indexing is used for BWP configuration. A DL (or UL) BWP is configured to a UE by resource allocation Type 1, where the reference PRB is reference point A. In our understanding, it means an offset of the first PRB of the DL (or UL) BWP is relative to the reference point A, which corresponds to the common resource block where carrier bandwidth part starts for subcarrier spacing configuration, described  in section 4.4.2 of 38.211, it is indicated by higher layer parameter DL-BWP-loc or UL-BWP-loc. 
Therefore, there are some ambiguous descriptions on the offset of a DL (or UL) BWP, in order to make the text clearer and avoid ambiguity, we propose to clarify them.
Proposal 1: Clarify that the offset of a UL (or DL) BWP is relative to the reference point A in 38.213.
Reference point A and reference location
In RAN1#91 meeting, the following agreements were reached for common PRB indexing indicator：
	Agreements:
· A UE is RRC signaled with the following for common PRB indexing
· Offset between a reference location and the lowest subcarrier of the reference PRB [point A] (i.e. PRB0 in previous agreements)
· For DL in Pcell, the reference location is the lowest subcarrier of the lowest PRB of the cell-defining SSB after floating SSB is resolved
· For UL in Pcell of paired spectrum, the reference location is the frequency location of the UL indicated in the RMSI, which is based on ARFCN after floating ARFCN is resolved
· For Scell, the reference location is the frequency location indicated in the SCell configuration, which is based on ARFCN after floating ARFCN is resolved
· For SUL, the reference location is the frequency location indicated in the SUL configuration, which is based on ARFCN after floating ARFCN is resolved
· The reference PRB is expressed based on 15KHz SCS for FR1 and 60KHz SCS for FR2
· The offset in the unit of PRB is indicated based on 15KHz SCS for FR1 and 60KHz SCS for FR2
· Common PRB with index 0 for all SCSs contains point A
· Offset between point A and the lowest subcarrier of the lowest usable PRB of a given SCS
· The offset is indicated in the unit of PRB based on the given SCS
· k0 for each SCS if k0 is kept in Section 5.3 of TS38.211
· Channel BW of the carrier configured to the UE
· Note: the offsets defined above should cover a frequency range larger than R15 defined maximal bandwidth
· The lowest subcarrier of the lowest PRB of the cell-defining SSB can be set with the granularity of channel raster after floating SSB is resolved
· From RAN1, RMSI is assumed to be always PRB-aligned with PRB grid. However, the current 4-bit PRB grid offset in PBCH with 15kHz SCS can’t ensure the above assumption when RMSI has 30kHz SCS. Therefore, for FR1, RAN1 agrees to increase from 4-bit PRB grid offset to 5-bit PRB grid offset in PBCH where the 5-bit PRB gird offset in PBCH is in unit of subcarrier based on 15kHz SCS, while for FR2, there is still 4-bit PRB grid offset and RAN1 assumes the 4-bit PRB grid offset in PBCH is in unit of subcarrier based on RMSI numerlogy.  Send LS to RAN4 – Zhenfei (Huawei) R1-1721578
· The LS in R1-1721578 is approved by removing the paragraph (including the figure) after the agreements. Final LS in R1-1721669
· For Pcell DL in paired spectrum and Pcell DL & UL in unpaired spectrum, the above information is signaled to a UE is indicated in RMSI
· For Pcell UL in paired spectrum, the above information is indicated in RMSI and it’s also used to determine the frequency location of initial active UL BWP in paired spectrum
· The range of offset values is 0~(275*8-1), which requires 12 bits




In order to determine the BWP location, UE should firstly determine the reference point A, which is based on an offset from a reference location to the reference point A, the offset is informed in RMSI and the reference location is determined as agreement described above, but some important informations are not captured in the specification.
In order to align with the agreements, we propose to add some descriptions on reference point A and reference location.
Proposal 2: Clarify the description of the reference point A and the reference location in 38.211.

In section 4.4.5 of 38.211, two wrong citing clause indices are captured. Actually, physical resource blocks are defined in clause 4.4.4.4 and common resource blocks for a given numerology  on a given carrier are defined in clause 4.4.4.3.
Proposal 3: Correct the citing clauses for the definition of physical resource blocks and the definition of common resource blocks in clause 4.4.5 of 38.211.

PUCCH resources configuration and RS reception in BWP
In RAN1#90Bis meeting [2], the following agreements were reached for PUCCH resource configuration in BWP.
	Agreements:
· In a serving cell where PUCCH is configured, each configured UL BWP includes PUCCH resources



It can be seen that the PUCCH resources are not always necessary in each UL BWP in a set of UL BWPs in a serving cell, only in the serving cell where PUCCH is configured, each configured UL BWP in this serving cell can include PUCCH resources. 
Proposal 4: The description of PUCCH resources configuration in UL BWP should be revised to avoid misunderstanding in 38.213
Moreover, a UE is not expected to receive CSI-RS or TRS in addition to PDSCH and PDCCH outside an active bandwidth part, which is aligned with the descriptions in section 4.4.5 of TS 38.211.
Proposal 5: Clarify that a UE is not expected to receive CSI-RS or TRS in addition to PDSCH and PDCCH outside an active bandwidth part in 38.213.

Text Proposal 
TP for 38.211
/************************ Start of Text Proposal **************************/
[bookmark: _Toc500952621]4.4.4.2	Reference resource blocks




Reference resource blocks are numbered from 0 and upwards in frequency. Subcarrier 0 of reference resource block 0 is common for all subcarrier configurations, also denoted as ‘reference point A’, and serves as a common reference point for other resource block grids of other numerologies. Reference point A is obtained from the higher-layer parameter‘Reference point A’ is determined based on an offset from the reference point A to a reference location in a reference resource block based on a reference subcarrier spacing indicated by higher-layer parameter ref-scs, where  for FR1 and  for FR2. 
The reference location is: 
· the lowest subcarrier of an SS/PBCH block used by the UE for initial cell selection for DL in PCell; 
· an frequency location of the UL based on an ARFCN-ValueNR indicated by SystemInformationBlockType1 for UL in PCell of paired spectrum; 
· the lowest subcarrier of an SS/PBCH block used by the UE for initial cell selection for UL in PCell of unpaired spectrum;
· the frequency location based on an ARFCN-ValueNR indicated by high-layer configuration for SCell or SUL.
The offset is provided byReference point A is obtained from the higher-layer parameter
-    PRB-index-DL-common for a PCell downlink
-	PRB-index-UL-common for a PCell uplink
-	PRB-index-DL-Dedicated for an SCell downlink
-	PRB-index-UL-Dedicated for an SCell uplink
-	PRB-index-SUL-common for a supplementary uplink
[bookmark: _Toc500952622]4.4.4.3	Common resource blocks


Common resource blocks are numbered from 0 and upwards in the frequency domain for subcarrier spacing configuration. Subcarrier 0 of common resource block 0 for subcarrier spacing configuration  coincides with 'reference point A'. 



The relation between the common resource block number  in the frequency domain and resource elements  for subcarrier spacing configuration  is given by

	


Where  is defined relative to subcarrier 0 of the resource grid for subcarrier spacing configuration.
[bookmark: _Toc500952623]4.4.4.4	Physical resource blocks



Physical resource blocks are defined within a carrier bandwidth part and numbered from 0 to  where  is the number of the carrier bandwidth part. The relation between physical and common resource blocks in carrier bandwidth part  is given by



where  is the common resource block where carrier bandwidth part starts relative to common resource block 0.
[bookmark: _Toc500952624]4.4.4.5	Virtual resource blocks


Virtual resource blocks are defined within a carrier bandwidth part and numbered from 0 to  where  is the number of the carrier bandwidth part. 
[bookmark: _Toc500952625]4.4.5	Carrier bandwidth part




A carrier bandwidth part is a contiguous set of physical resource blocks as defined in clause 4.4.4.43, selected from a contiguous subset of the common resource blocks defined in clause 4.4.4.32  for a given numerology  on a given carrier. The starting position  and the number of resource blocks  in a carrier bandwidth part shall fulfil .
A UE can be configured with up to four carrier bandwidth parts in the downlink with a single downlink carrier bandwidth part being active at a given time. The UE is not expected to receive PDSCH, PDCCH, CSI-RS, or TRS outside an active bandwidth part.
[bookmark: _Hlk500923308]A UE can be configured with up to four carrier bandwidth parts in the uplink with a single uplink carrier 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 carrier bandwidth parts in the supplementary uplink with a single supplementary uplink carrier bandwidth part being active at a given time. The UE shall not transmit PUSCH or PUCCH outside an active bandwidth part.
Unless otherwise noted, the description in this specification applies to each of the carrier bandwidth parts.
/************************ Unchanged parts omitted**************************/
/************************ End of Text Proposal **************************/
TP for 38.213

/************************ Start of Text Proposal **************************/
For each DL BWP or UL BWP in a set of DL BWPs or UL BWPs, respectively, the UE is configured the following parameters for the serving cell as defined in [4, TS 38.211] or [6, TS 38.214]:
· a subcarrier spacing provided by higher layer parameter DL-BWP-mu or UL-BWP-mu;
· a cyclic prefix provided by higher layer parameter DL-BWP-CP or UL-BWP-CP;
· a number of contiguous PRBs provided by higher layer parameter DL-BWP-BW or UL-BWP-BW; 
· an index in the set of DL BWPs or UL BWPs by respective higher layer parameters DL-BWP-index or UL-BWP-index for paired spectrum operation, or a link between a DL BWP and an UL BWP from the set of configured DL BWPs and UL BWPs by higher layer parameter BWP-pair-index for unpaired spectrum operation;
· a DCI 1_0 or DCI 1_1 detection to a PDSCH reception timing by higher layer parameter DL-data-time-domain, a PDSCH reception to a HARQ-ACK transmission timing value by higher layer parameter DL-data-DL-acknowledgement, a DCI 0_0 or DCI 0_1 detection to a PUSCH transmission timing value by higher layer parameter UL-data-time-domain;
· 
an offset of the first PRB of the DL bandwidth BWP or the UL bandwidthBWP, respectively, is indicated relative to a first PRB of a bandwidth by higher layer parameter DL-BWP-loc or UL-BWP-loc, which is relative to reference point A and corresponding to the defined in [4, TS 38.211]
· 
-	For the downlink of the primary cell, the first PRB of the bandwidth is the first RPB of the SS/PBCH block used by the UE for initial cell selection;
-	For the uplink of the primary cell for paired spectrum operation, the first PRB of the bandwidth is the first PRB of the UL bandwidth indicated by SystemInformationBlockType1;
-	For the uplink of the primary cell for unpaired, the first PRB of the bandwidth is the first PRB of the SS/PBCH block used by the UE for initial cell selection;
-	For a secondary cell or carrier, the first PRB of the DL bandwidth or of the UL bandwidth is indicated to the UE by the higher layer configuration for the secondary cell or carrier.
/************************ Unchanged parts omitted**************************/
For each DL BWP in a set of DL BWPs on the primary cell, a UE can be configured control resource sets for every type of common search space and for UE-specific search space as described in Subclause 10.1. The UE is not expected to be configured without a common search space on the PCell, or on the PSCell, in the active DL BWP.
For each UL BWP in a set of UL BWPs in a serving cell where PUCCH is configured, the UE is configured resource sets for PUCCH transmissions as described in Subclause 9.2.  
A UE receives PDCCH and , PDSCH, CSI-RS or TRS in a DL BWP according to a configured subcarrier spacing and CP length for the DL BWP. A UE transmits PUCCH and PUSCH in an UL BWP according to a configured subcarrier spacing and CP length for the UL BWP. 
/************************ Unchanged parts omitted**************************/
/************************ End of Text Proposal **************************/

[bookmark: _Ref494215420]Reference
[1] [bookmark: _Ref502921460]3GPP RP-172284, TS 38.211vf.0.0, Dec. 2017.
[2] 3GPP RP-172284, TS 38.213vf.0.0, Dec. 2017.
[3] [bookmark: _Ref502921678]3GPP RAN1, “Chairman's Notes RAN1 90 bis final - updated with email approvals”, RAN1#90b, Prague, Czech Republic, Oct. 2017.
[4] [bookmark: _Ref502921681]3GPP RAN1, “Chairman's Notes RAN1 91 final after email approval”, RAN#91, Reno, US, Nov. 2017.


image1.wmf
m


oleObject1.bin

image2.wmf
start

BWP,

i

N


oleObject2.bin

image3.wmf
i

m


oleObject3.bin

oleObject4.bin

oleObject5.bin

image4.wmf
0

=

m


oleObject6.bin

image5.wmf
2

=

m


oleObject7.bin

oleObject8.bin

oleObject9.bin

image6.wmf
CRB

n


oleObject10.bin

image7.wmf
)

,

(

l

k


oleObject11.bin

image8.wmf
m


oleObject12.bin

image9.wmf
ú

ú

û

ú

ê

ê

ë

ê

=

RB

sc

CRB

N

k

n

m


oleObject13.bin

image10.wmf
k


oleObject14.bin

oleObject15.bin

image11.wmf
1

size

BWP,

-

i

N


oleObject16.bin

image12.wmf
i


oleObject17.bin

oleObject18.bin

image13.wmf
start

BWP,

PRB

CRB

i

N

n

n

+

=


oleObject19.bin

oleObject20.bin

oleObject21.bin

oleObject22.bin

oleObject23.bin

image14.wmf
0

start

BWP,

³

i

N


oleObject24.bin

image15.wmf
0

size

BWP,

>

i

N


oleObject25.bin

image16.wmf
m

m

size,

grid,

size,

BWP,

0

x

i

N

N

<

£


oleObject26.bin

oleObject27.bin

