	
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP TSG RAN WG1 Meeting AH 1801	R1-1800460
[bookmark: _GoBack]Vancouver, Canada, January 22nd – 26th, 2018
[bookmark: Source]Agenda item:	7.3.4.1
Source:	Samsung
Title:	Corrections on Bandwidth Part Operation
Document for:	Discussion and decision
1 Introduction
This contribution discusses the following remaining issues on BWP operations:
· BWP configurations
· PRACH configurations
· DCI format sizes
· BWP switching timing
2 BWP Configurations
	RAN#91 Agreements [1]:
· 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


For common PRB indexing, both location of PRB 0 and system BW are needed to be informed to the UE. Since the location of PRB 0 is cell common information, it should be signaled by RMSI. Channel BW of the carrier configured to the UE is UE-specific information and thus it is more natural to signal it by UE dedicated RRC. Even for PCell, the supportable channel BW can be different for each of UE depending on the UE capability. Therefore, it is recommended that to revise the above agreement as that the channel BW is informed to a UE by UE-specific RRC signaling for a serving cell for both PCell and SCell.
Proposal 1: For a serving cell (regardless of whether it is PCell or Scell), a UE is informed of the channel BW by UE-specific RRC signaling. 
3 PRACH configurations
	RAN1#91 Agreements [1]:
· C-SS in each DL BWP of the PCell/PScell
· On C-SS, Yp ,kp= 0.
· In Rel.15, 
· For scheduling RMSI, OSI, Paging, UE monitors common search space in the PCell only
· In addition, for random access and fall back, UE monitors common search space in the PCell and PSCell only
· Working assumption: The UE is not expected to be configured without C-SS on the PCell (PSCell) in the active DL BWP 
· NOTE: RAN1 does not expect additional impact on the UE behavior due to not having PRACH resource in the BWP
· Working assumption: In Rel.15, 
· A UE is expected to monitor C-SS (if configured) in the activated BWP
· Full functionalities of C-SS (scheduling RMSI, OSI, Paging, random access, etc) are supported by the C-SS configured by UE-specific RRC signaling.
· All RRC parameters defined for UE-SS are also defined for C-SS that is configured by UE-specific RRC signaling.


A UE in RRC CONNECTED state will perform RACH process when the UE falls into one of the following situations:
· Handling over from its current serving cell to a target cell
· Recovering from radio link failure
· Not uplink synchronized, needing to send new uplink data or control information
· Not uplink synchronized, needing to receive new downlink data, and to transmit corresponding ACK/NACK in uplink
· Etc.
Since above use scenarios may happen very rarely, a number of PRACH resources that need to be configured per BPW are expected to be very few and therefore a respective overhead is insignificant. Similar arguments apply for supporting paging and system information update in each configured BWP. However, it can also be considered as inefficient to configure PRACH resources for all of the configured/activated BWP as unused PRACH resources would be wasteful since they cannot be used for other purposes (of course the gNB can schedule something in the PRACH resources by implementation, but this is not desirable to ensure successful RACH procedure which can be happen in arbitrary time instance). Therefore, the PRACH configuration per BWP can remain an gNB implementation issue. 
If the activated BWP includes PRACH resources, the UE can perform RACH procedure on the BWP. On the other hand, if there is no configured PRACH resource in the activated BWP, the UE can move to a BWP with configured PRACH resources such as the initial BWP). In such case, the UE behavior in terms of retuning and scheduled/configured transmissions/receptions can remain undefined
Observation: A UE can transmit PRACH on its active UL BWP if it is configured with PRACH resource; otherwise, the UE can use an UL BWP with configured PRACH resources to transmit PRACH.
4 DCI format sizes
	RAN1-NR#3 Agreements [2]:
· At least two DCI sizes are defined.
· One DCI size, which is at least for the purpose of fallback.
· FFS: for other purposes.
· One DCI size depending on configuration
· FFS: whether both DL and UL have the same size or different.
· FFS: for group-common DCI/PDCCH
· Note: the UE is not necessarily required to monitor two DCI sizes at the same monitoring occasion


Based on above agreements, at least two DCI formats are defined to be monitored by a UE− one is fallback DCI and the other is non-fallback DCI. From the blind decoding complexity perspective, it is strongly desirable to minimize the number of DCI format sizes as much as possible. Meanwhile, cross BWP scheduling is now supported by using the DCI field indicating BWP index. For example, a UE can blindly decode the DCI in CORESET in BWP#1. If the BWP indicator in the detected DCI indicates BWP#2 for PDSCH/PUSCH scheduling, the UE can switch its BWP from BWP#1 to BWP#2. DCI format sizes, especially, time/frequency resource allocation field sizes, of the configured BWPs may different with each other since BW and numerologies of the BWPs may be differently configured. If DCI format sizes are not aligned across the multiple BWPs, the number of blind decodings linearly increases with the number of configured BWP. Therefore, same DCI format sizes should be ensured. Simplest way is to align all of the DCI format sizes as the maximum DCI format sizes among that of the configured BWPs. More details are discussed in our companion Tdoc [4].
Proposal 2: For resource allocation over any of the configured BWPs, the respective DCI format size is same.
5 Summary
The proposals and observations in this contribution are collected as below:

Proposal 1: For a serving cell (regardless of whether it is PCell or Scell), a UE is informed of the channel BW by UE-specific RRC signaling. 
Proposal 2: For resource allocation over any of the configured BWPs, the respective DCI format size is same.
Observation: A UE can transmit PRACH on its active UL BWP if it is configured with PRACH resource; otherwise, the UE can use an UL BWP with configured PRACH resources to transmit PRACH.
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