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1 Introduction

Band width part (BWP) was introduced in RAN1#88bis [1]. After discussion in both RAN1 and RAN2 for a couple of meetings, some important agreements were made for BWP, which were list below:
RAN1 major agreements on BWP [2-4] 
· From UE perspective, a cell is associated with a single SS block

· Note: The cell defining SS block has an associated RMSI

· Note: From the RAN1 perspective, the cell defining SS block could for example be used for 

· Common PRB indexing

· Scrambling

· Etc.

· Multiple SS blocks can be transmitted within the bandwidth of a wideband carrier

· Note: This is a clarification of the previous agreement
· In Rel-15, for a UE, there is at most one active DL BWP and at most one active UL BWP at a given time for a serving cell

· For each UE-specific serving cell, one or more DL BWPs and one or more UL BWPs can be configured by dedicated RRC for a UE

· NR supports the case that a single scheduling DCI can switch the UE’s active BWP from one to another (of the same link direction) within a given serving cell
RAN2 also discussed BWP impact in RAN2#99b [5], and achieved the following agreements:

   Agreements for BWP operation in CONNECTED mode:

1:
BWP impacts on the CONNECTED mode will be progressed by Dec 17. Impacts to IDLE mode/INACTIVE mode UEs will be discussed with SA after Dec 17.

2a:
RRC signalling supports to configure 1 or more BWPs (both for DL BWP and UL BWP) for a serving cell (PCell, PSCell). 

2b
RRC signalling supports to configure 0, 1 or more BWPs (both for DL BWP and UL BWP) for a serving cell SCell (at least 1 DL BWP) (impact of SUL still to be discussed)
3
For a UE, the PCell, PSCell and each SCell has a single associated SSB in frequency (RAN1 terminology is the is the 'cell defining SSB')

4
Cell defining SS block can be changed by synchronous reconfiguration for PCell/PSCell and SCell release/add for the SCell.

5
Each SS block frequency which needs to be measured by the UE should be configured as individual measurement object (i.e. one measurement object corresponds to a single SS block frequency).

6
The cell defining SS block is considered as the time reference of the serving cell, and for RRM serving cell measurements based on SSB (irrespective of which BWP is activated).

However, there is no discussion on BWP configuration during handover. In this contribution, we discuss this remaining issue for handover procedure. Specifically, we first discuss how to identify target cell in handover command, and then discuss how to configure BWP to perform RACH in target cell.

2 Discussion

1.1 Identification of target cell
In LTE, PCI and ARFCN are carried in handover command to identify the target cell:
MobilityControlInfo ::=

SEQUENCE {

targetPhysCellId



PhysCellId,


carrierFreq



CarrierFreqEUTRA




OPTIONAL,
-- Cond HO-toEUTRA2
     ...
}

Similarly, in TS38.331 of NR [6], physCellId and frequencyInfoDL are also included in IE ServingCellConfigCommon to identify target cell:

ServingCellConfigCommon ::=

SEQUENCE {


-- Parameters identifying the target cell (reconfiguration with sync, SCell addition, PSCell addition)


-- FFS: Need to indicate initial BWP here?


-- FFS: Update the following based on input from RAN1 and RAN4


physCellId






PhysCellId


OPTIONAL, -- Cond HOAndSCellAdd,


frequencyInfoDL





FrequencyInfoDL

OPTIONAL, -- Cond InterFreqHOAndSCellAdd

     …

}

Where IE frequencyInfoDL is defined as: 
  
FrequencyInfoDL ::= 



SEQUENCE {

      -- Frequency of the SSB to be used for this serving cell. 


-- FFS: How to handle carriers without SSB, i.e., when a carrier uses the SSB of another carrier? Does this ARFCN point to that SSB


-- and a larger offset points to the Point A?


absoluteFrequencyDL




ARFCN-ValueNR,


-- The frequency domain offset between SSB and the overall resource block grid in number of subcarriers. 


-- Absence of the field indicates that no offset if applied (offset = 0). See 38.211, section 7.4.3.1)


ssb-subcarrier-offset



INTEGER (1..11)








OPTIONAL,


offsetToPointA





INTEGER (0..2199)






OPTIONAL,


-- A set of virtual carriers for different subcarrier spacings (numerologies). Defined in relation to Point A.


-- Corresponds to L1 parameter 'offset-pointA-set' (see 38.211, section FFS_Section)


scs-SpecificCarriers



SEQUENCE (SIZE (1..ffsValue)) OF SCS-SpecificVirtualCarrier






OPTIONAL,


...

}

As we see in IE description, it is still not clear how to set physCellId and absoluteFrequencyDL in frequencyInfoDL, especially under multiple SSB scenario of NR. In NR, different from LTE, multiple SSBs may be sent in different frequency locations of a wideband carrier, and channel raster and sync raster may not be consistent. When target cell works under wideband operation and multiple SSBs, network should identify how to set physCellId and absoluteFrequencyDL of target cell.
Based on RAN1 agreement [4], a cell is associated with a single SS block from UE perspective. And based on RAN2 agreement [5], UE will rely on cell defining SSB for timing reference and serving cell RRM. So, cell defining SSB has to be indicated to UE. During handover, if UE is not notified cell defining SSB of target cell, it has to search it after handover, which will increase unnecessary handover access latency. As a straight forward solution, we propose that the PCI to identify target cell should be the PCI associated with a cell defining SS Block, and the DL carrier frequency to identify target cell can correspond to the sync raster of the same cell defining SS Block.
Note that RAN1 also introduced a scenario where one carrier has no SSB. We think this is not a standalone case, and should be corner case in practical system, which can be left as FFS for now. 
Proposal 1: during handover, the PCI to identify target cell should be the PCI associated with a cell defining SSB, and the DL carrier frequency to identify target cell can correspond to the sync raster of the same cell defining SSB. FFS the scenario without SSB.
1.2 RACH configuration during handover
In last RAN2 meeting [6], MAC session made some agreements on general RACH configuration under multiple BWP:

	Agreements:

1. During CFRA the network doesn’t perform BWP switching.  FFS on the impact of beam recovery.  
2. The UE stops the BWP timer when it initiates random access procedure
3. For contention based, some UL BWP are configured with PRACH resources.  The UE performs RACH on the active BWP if configured with RACH resources.  If not configured the UE uses initial UL/DL BWP.   It is recommended for the network to configure RACH resources on active BWP.   If the UE switches to initial BWP it stays there until told by the network to switch with a DCI.   [related to offline 15]

4. When a BWP switch command is received while the UE is doing CBRA, it is up to UE implementation whether it switches BWP, stops the RA and start in new BWP or whether it ignores the BWP switch command and continues the RA in the BWP where it started.   

 


We think the RACH configuration under multiple BWP during handover needs think further. For handover in NR, if the target cell uses wideband operation, then UE should know in which UL BWP to perform RACH and also in which DL BWP to monitor response of RACH, to reduce access latency without reading system information of target cell. The UL BWP carried in HO command may be different from initial active UL BWP for offloading reason. The UL/DL BWP carried in HO command should apply for both CFRA and CBRA. For the later case (CBRA), it is gNB initiated CBRA, i.e. no dedicated RACH occasion/preamble is provided in handover command, and UE performs CBRA with the UL BWP indicated in HO command. So, we propose:     
Proposal 2: During handover, a UL BWP with PRACH resource and corresponding DL BWP with common search space for RACH response of target cell are signalled in HO command so that UE can perform CFRA or CBRA on them. 
3 Summary
In this contribution, we first discuss how to identify target cell in handover command, and then discuss how to configure BWP to perform RACH in target cell. The proposals include:
Proposal 1: during handover, the PCI to identify target cell should be the PCI associated with a cell defining SSB, and the DL carrier frequency to identify target cell can correspond to the sync raster of the same cell defining SSB. FFS the scenario without SSB.

Proposal 2: During handover, a UL BWP with PRACH resource and corresponding DL BWP with common search space for RACH response of target cell are signalled in HO command so that UE can perform CFRA or CBRA on them. 
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