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Introduction
In RAN1 NR AH#2, the basic framework of wider band operation was agreed as follows, 
Agreement:
· Time is available later after completing the single active bandwidth part case, following cases should be considered for UE
· For a single carrier WB UE, multiple active bandwidth parts with different numerologies are configured for a UE simultaneously
· One TB is mapped per each active BWP. 
· FFS: The multiple active BWPs may overlap in frequency domain.
· FFS: Cross-BWP scheduling is supported.

Agreement:
· For FDD, separate sets of bandwidth part (BWP) configurations for DL & UL per component carrier
· The numerology of DL BWP configuration is applied to at least PDCCH, PDSCH & corresponding DMRS
· The numerology of UL BWP configuration is applied to at least PUCCH, PUSCH & corresponding DMRS
· For TDD, separate sets of BWP configurations for DL & UL per component carrier
· The numerology of DL BWP configuration is applied to at least PDCCH, PDSCH & corresponding DMRS
· The numerology of UL BWP configuration is applied to at least PUCCH, PUSCH & corresponding DMRS
· For UE, if different active DL and UL BWPs are configured, UE is not expected to retune the center frequency of channel BW between DL and UL
Agreement:
· At least one of configured DL BWPs includes one CORESET with common search space at least in primary component carrier
· Each configured DL BWP includes at least one CORESET with UE-specific search space for the case of single active BWP at a given time
· In case of single active BWP at a given time, if active DL BWP does not include common search space, then UE is not required to monitor the common search space

Agreement:
· In configuration of a BWP,
· A UE is configured with BWP in terms of PRBs. 
· The offset between BWP and a reference point is implicitly or explicitly indicated to UE.
· FFS for reference point, e.g., center/boundary of NR carrier, channel number used for sync. and/or channel raster, or center/boundary of RMSI BW, center/boundary of SS block accessed during the initial access, etc.
· NR supports MU-MIMO between UEs in different (but overlapping) BWPs

Agreements:
· Common PRB indexing is supported
· The indexing is common to all the UEs sharing a wideband CC from network perspective, regardless of whether they are NB, CA, or WB UEs. 
· The indexing is with respect to the reference point
· The indexing is with respect to a given numerology
· Note: Example usage of common PRB indexing is for scheduling group common PDSCH, RS sequences, BWP configuration, etc.
· UE-specific PRB indexing is supported
· It is indexed per BWP with respect to the configured SCS for the BWP
· Note: Example usage of UE-specific indexing is for scheduling UE-specific PDSCH

Agreements:
· Activation/deactivation of DL and UL bandwidth parts can be
· by means of dedicated RRC signaling 
· Possibility to activate in the bandwidth part configuration
· by means of DCI (explicitly and/or implicitly) or MAC CE [one to be selected]
· by means of DCI could mean
· Explicit: Indication in DCI (FFS: scheduling assignment/grant or a separate DCI) triggers activation/deactivation
· Separate DCI means DCI not carrying scheduling assignment/grant
· Implicit: Presence of DCI (scheduling assignment/grant) in itself triggers activation/deactivation
· This does not imply that all these alternatives are to be supported. 
· FFS: by means of timer 
· FFS: according to configured time pattern



In this contribution, we discuss the remaining details of wider band operation in the NR system design.
Discussion on the Wider Band System Operation


Multiple BWP Parts

In RAN1NR AH#2, it was agreed to focus on single active bandwidth part operation.  Multiple BWPs with different numerologies would be discussed would be further discussed if time permits.  The support of cross-BWP scheduling was agreed in the email discussion [NRAH2-10] after RAN1 NR AH#2.   	For a single carrier WB UE, multiple active bandwidth parts with different numerologies are configured for a UE simultaneously.   UE would consider the operation of multiple BWPs as multiple carriers in aggregation.   If multiple active BWPs overlap in frequency domain, UE would not be able to operate as CA.  

Proposal 1: Multiple active BWPs operates as CA and the active BWPs are not overlapped in frequency domain.




Configuration of a BWP

After initial access, UE could be configured of a BWP based on the minimum BW UE supported in NR and UE capability via dedicated RRC signaling.   UE search for SS block through Sync Raster defined for the band and select one detected SS block as the reference time for the initial access.  SS block configuration in terms of offset to the BWPs, the associated minimum BW, the resource allocation of common search space for scheduling of PDSCH to carry the RMSI would be provided by PBCH.     Thus, the configuration of a BWP should use the detected SS block as the reference point for the configuration of a BWP.
 
Proposal 2:  The configuration of a BWP should use the detected SS block as the reference point for the configuration of a BWP.


Activation/De-activation of BWPs

It was agreed in NR AH#2 that DL and UL bandwidth parts can be activated/deactivated semi-statically by dedicated RRC signaling or dynamically by DCI (explicitly and/or implicitly) or MAC CE.    In LTE, activation/deactivation of a component carrier was controlled by MAC CE.  The general processing time to reliably activate/deactivate a carrier would be around tens of ms including the HARQ operation.  The long processing time of activation/deactivation by MAC CE is not desirable in NR.   It had been proposed in several features to reduce the latency of activation/deactivation time through L1 signaling.  Thus, dynamic activation/deactivation of a BWP should be indicated by L1 signaling.  

The implicit DCI indication of BWP activation/deactivation requires UE to perform DCI blind detection of each BWP.  If there is a grant at a given BWP, it is implicitly activated.   This requires additional DCI blind detection for all BWPs regardless if the BWP is activated or not.  In particular, UE has more than 90% in CRC failure of blind detection (DCI not for the UE).   The addition of DCI detection for BWP activation would increase the percentage of blind detection failure in proportion.  The implicit DCI indication of BWP activation/deactivation is also not reliable and should not be used for BWP activation.  Thus, explicit DCI field should be used for dynamic indication of BWP activation/deactivation.
 
Proposal 3:  Explicit DCI field should be used for dynamic indication of BWP activation/deactivation.  


Conclusion
This paper discusses the remaining details of wider bandwidth operation.   We propose the following,   
· Proposal 1: Multiple active BWPs operates as CA and the active BWPs are not overlapped in frequency domain.
· Proposal 2:  The configuration of a BWP should use the detected SS block as the reference point for the configuration of a BWP.
· Proposal 3:  Explicit DCI field should be used for dynamic indication of BWP activation/deactivation.  
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