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Introduction
From RAN1 #89 meeting and RAN1 NR Ad-Hoc #2 meeting [1] [2], the following agreement was made in terms of bandwidth parts.
Agreements:
· In case of one active DL BWP for a given time instant, 
· Configuration of a DL bandwidth part includes at least one CORESET.
· A UE can assume that PDSCH and corresponding PDCCH (PDCCH carrying scheduling assignment for the PDSCH) are transmitted within the same BWP if PDSCH transmission starts no later than K symbols after the end of the PDCCH transmission.
· In case of PDSCH transmission starting more than K symbols after the end of the corresponding PDCCH, PDCCH and PDSCH may be transmitted in different BWPs
· FFS: Value of K (may depend on numerology, possibly reported UE retuning time, etc) 
· For the indication of active DL/UL bandwidth part(s) to a UE, the following options are considered (including combinations thereof)
· Option #1: DCI (explicitly and/or implicitly) 
· Option #2: MAC CE
· Option #3: Time pattern (e.g. DRX like)
· Details FFS

Agreement:
· Primary focus is to complete the single active bandwidth part case
· If 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

R1-1711853	Activation/deactivation of bandwidth part	Ericsson
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 add some further discussion on the different between CC and BWP, 
Discussion on CC and BWP
The concept of bandwidth part is first brought up in RAN1 NR #88 with the aim to setup the framework for UE to perform dynamic BW switching for the sake of energy conservation. Here, we want to reiterate that UE power saving should be the top design consideration for BWPs.
Proposal 1: UE power savings should be the top design consideration for BWP.
While the precise definition of BWP is evolving and consolidating in the past two meetings, details are still pending regarding what the differences between component carrier and BWP should be. Below we summarize the comparison of some of the attributes of component carrier and bandwidth part according to existing agreements and understanding.
	
	Component Carrier
	Bandwidth Part

	Activation/Deactivation
	In NR, there has not been agreement to allow L1 signaling for CA activation/deactivation;
Cross-carrier scheduling should be allowed
	DL Cross-BWP scheduling is allowed if PDSCH transmission starts no later than K symbols after the end of PDCCH transmission, with the restriction that a single DL BWP is active at any given time.

	TB mapping
	One TB per each CC
	One TB per each BWP

	Overlapping
	Overlapping CC is possible in DC scenario; A wideband CC can overlap with a set of contiguous intra-band CC. 
	BWP can overlap in frequency

	Common-search-space
	At least one active CC needs to contain CSS 
	Active BWP may not contain CSS; at least one configured BWP should contain CSS within the primary CC

	Number of active instances
	More than 1 in CA 
	No agreement yet

	SS block
	SS block should be contained into at least 1 of the active CCs
	BWP may or may not contain SS block



As we can see from the above table, most of the attributes of CC and BWP overlap, and thus by looking at the physical property of a set of time/frequency resource, it is hard to tell if it is a CC or a BWP. Here, we want to emphasis that the differences between CC and BWP do not lie in their physical attributes, but rather their required procedures regarding how to handle configuration, activation, and the time scale for activation and deactivation. In our view, all the BWP should be preconfigured with fast-time-scale activation-deactivation while in contrary the configuration/activation of CC can happen at a slower time-scale. Care needs to be taken in terms of the determination of the set of properties that should be pre-configured or set to be common for all the BWPs for assisting fast dynamic activation-deactivation.
BWP pre-configuration and switching
To facilitate the goal of fast dynamic BW switching, the pre-configurations of the BWPs should take UE BW switching timeline constraint into consideration. For example, the switching of UE emission mask normally happens at a slower time scale compared with BW opening/shrinking, and thus the emission mask for different BWPs should be kept constant that is common to all the BWPs within a CC, leading to the following proposal.
Proposal 2: Emission mask requirement is common to all the BWPs within a CC. 
Regarding the activation/deactivation mechanism, the following is agreed in the last meeting
· For the indication of active DL/UL bandwidth part(s) to a UE, the following options are considered (including combinations thereof)
· Option #1: DCI (explicitly and/or implicitly) 
· Option #2: MAC CE
· Option #3: Time pattern (e.g. DRX like)
· Details FFS
DCI based indication in general leads to faster indication compared with MAC CE, as MAC CE involves decoding of PDSCH. In our view, to extract the full potential of energy saving from fast BWP switching, DCI should be chosen as the signalling mechanism. To ensure reliability during the switching, it is necessary to introduce fall-back mode or redundant indication of BWP switching. Also note that the use of DCI based switching ties together the dynamics of BWP and DRX, which share a similar objective of conserving UE power.
Proposal 3: Dynamic bandwidth part switching is based on DCI signalling.and/or timers (e.g. for scheduling inactivity)
It is agreed in the last meeting that a reference point should be defined as the configuration of a BWP, where the reference point is for further study among the following choices: center/boundary of NR carrier, channel number used for SYNC and/or channel raster, center/boundary of RMSI BW, center/boundary of SS block accessed during initial access. In our view, the reference point should be based on the channel raster, where the exact point of reference can be determined by RAN4.
Proposal 4: The reference point for locating the BWP is based on channel raster.

Summary 
Proposal 1: UE power savings should be the top design consideration for BWP.
Proposal 2: Emission mask requirement is common to all the BWPs within a CC. 
Proposal 3: Dynamic bandwidth part switching is based on DCI signalling and/or timers (e.g. for scheduling inactivity).
Proposal 4: The reference point for locating the BWP is based on channel raster.
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