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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this contribution, we discuss bandwidth part related issues.
2 Discussion
2.1 Reference resource block
The agreements related to bandwidth part is as following:
RAN1_91 agreements:
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

RAN1_90 agreements:
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

In section 4.4.4.2, reference resource block is defined. We think it is PRB 0 in RAN1_90 meeting agreements and point A in RAN1_91 meeting agreement. It should only be a single PRB, so the numbering of reference resource block is redundant, and it will lead to confusing on later common resource block and physical resource block definition. So we suggest to remove the redundant sentence and make necessary revisions, which is shown in Annex.

Physical resource block is defined per bandwidth part. The starting position of the bandwidth part can be determined based on the offset  and the corresponding subcarrier spacing for common resource block indexing. To clarify that common resource block indexing is defined per bandwidth part, the corresponding revisions are shown in Annex 4.4.4.4

For DL, PDCCH, PDSCH, CSI-RS, TRS are not supposed to be transmitted outside the active bandwidth part. We think similar mechanism should be adopted for UL with respect to PRACH and SRS. The corresponding revisions are shown in Annex.
3 Conclusion
In this contribution, we discussed bandwidth part related issues, and our proposed revisions are shown in annex below.
4 Annex
[bookmark: _Toc500952619]4.4.4	Resource blocks (38.211)
[bookmark: _Toc500952620]4.4.4.1	General

A resource block is defined as  consecutive subcarriers in the frequency domain. 
[bookmark: _Toc500952621]4.4.4.2	Reference resource blocks

Subcarrier 0 of reference resource block is common for all subcarrier configurations , also denoted as ‘reference point A’, and serves as a common reference point for other resource block grids. Reference 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: _GoBack]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. The common resource block is defined per bandwidth part.

[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 4.4.4.4 selected from a contiguous subset of the common resource blocks defined in clause 4.4.4.3for 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 PUCCH, PRACH or SRS outside an active bandwidth part.
Unless otherwise noted, the description in this specification applies to each of the carrier bandwidth parts.
5 References
[bookmark: _Ref485257329]3GPP TR38.211 vv200, “Study on new radio (NR) access technology: physical layer aspects”
Chairman’s notes, RAN1#91
Chairman’s notes, RAN1#90
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