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1. Introduction

In RAN1#88 and RAN1#88bis meetings, the concept “bandwidth part” has been introduced for NR resource allocation [1][2]: 
Agreement (RAN1#88): 
· Resource allocation for data transmission for a UE not capable of supporting the carrier bandwidth can be derived based on a two-step frequency-domain assignment process 
· 1st step: indication of a bandwidth part
· 2nd step: indication of the PRBs within the bandwidth part
· FFS definitions of bandwidth part
· FFS signaling details
· FFS the case of a UE capable of supporting the carrier bandwidth
Working assumption (RAN1#88bis):
· One or multiple bandwidth part configurations for each component carrier can be semi-statically signalled to a UE

· A bandwidth part consists of a group of contiguous PRBs
· Reserved resources can be configured within the bandwidth part
· The bandwidth of a bandwidth part equals to or is smaller than the maximal bandwidth capability supported by a UE

· The bandwidth of a bandwidth part is at least as large as the SS block bandwidth

· The bandwidth part may or may not contain the SS block

· Configuration of a bandwidth part may include the following properties

· Numerology

· Frequency location (e.g. center frequency)

· Bandwidth (e.g. number of PRBs)

· Note that it is for RRC connected mode UE

· FFS how to indicate to the UE which bandwidth part configuration (if multiple) should be assumed for resource allocation at a given time
· FFS neighbour cell RRM

In this contribution, we further analyze how the different types of bandwidth part configuration can be utilized for difference purpose.

2. Discussions
Bandwidth part configurations for DL and UL:

At first, we see the necessity of different bandwith part configurations for DL and UL respectively. As agreed in the RAN1#88 meeting, a motivation to define “bandwidth part” is for the resource allocation for a UE not capable of supporting the carrier bandwidth. Considering that the DL bandwidth capability and UL bandwidth capability of a UE could be different in NR system, the bandwidths (e.g. number of PRBs) of the DL bandwidth part and UL bandwidth part configured to a UE could be different. Also the numerology and frequency location (e.g. center frequency) of a UE’s UL bandwidth part may be different from its DL bandwidth part (as illustrated in Fig.1). Therefore, we propose to support the different bandwidth part configurations for DL and UL respectively for a UE. Of cource the DL and UL configurations can configure the same bandwidth parts for DL and UL per gNB implementation.
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Fig.1: Multiple bandwidth part configurations for a UE
DL bandwidth part configurations containing or not containing a SS block:

Secondly, we also see the necessity of different bandwith part configurations for a time duration containing a SS block and a time duration not containing a SS block respectively. As agreed in RAN1#88bis, the bandwidth part may or may not contain the SS block. From our perspective, in a time duration containing the SS block corresponding to a UE, at least one DL bandwidth part configured to the UE needs to cover the SS block bandwidth, so for the UE to receive SS and PBCH to perform the mobility measurement and SI update. But in the time duration not containing the SS block corresponding to the UE, it is advantageous to enable the gNB to configure the UE to move to a bandwidth part not covering the SS block bandwidth, as depicted in Fig.1. 

It has not been determined whether a SS block can be duplicately present in multiple frequency locations over the carrier bandwidth for a NR cell. Even if it can, the SS blocks should not be duplicated too many times in order to avoid excessive overhead. However, if all DL bandwidth configurations need to contain SS block, the frequency resource distant from SS block cannot be fully utilized (as shown in Fig.2). If DL bandwidth parts not containing SS block can also be configured, a much better frequency-domain load balancing across the carrier bandwidth can be achieved. By configuring multiple DL bandwidth parts with different frequency locations to a UE, the UE can be re-located to a bandwidth part not containing SS block after its corresponding SS block duration finishes.
[image: image2.png]Time

Frequency

E]
3z
ES
k]
c
g
2
2
a

part fqr UE 1
DL bandwidth
part for UE 2
part for UE 3

___________ Carrier
______________ bandwidth

DL bandwidth

" Frequency resourcé‘\
distant from SS block
cannot be fully

utilized

{ i




Fig.2: If all DL bandwidth part configurations need contain SS block, frequency resource distant from SS block cannot be fully utilized
Bandwidth part configurations for control channel:

Finally, we think the necessity of bandwith part configuration for control channel needs to be studied. The agreement in RAN1#88 only mentions that the bandwidth part is configured for resource allocation for data transmission. However, from our understanding, the frequency resource for control channel (e.g. CORESET) may not also need to be allocated (i.e. PRB/REG indexing) over the whole carrier bandwidth. Hence we assume the bandwidth part configuration is also useful for control channel. A straightforward thinking is to adopt the same bandwidth part configuration for data and control channels. But if different bandwidth, frequency location or numerologies from that for data channel need to be configured for control channel, it is advantageous that different bandwidth part configurations can be configured for data channel and control channel
Proposal 1: Confirm working assumption on bandwidth part in RAN1#88bis. 
Proposal 2: Following bandwidth part configurations can be semi-statically signalled to a UE for each component carrier:
· Bandwidth part configurations for UL.
· Bandwidth part configurations for DL:
· Bandwidth part configurations containing a SS block 
· Bandwidth part configurations not containing a SS block.
· FFS: Bandwidth part configurations for control channel. 
3. Conclusions
Proposal 1: Confirm working assumption on bandwidth part in RAN1#88bis. 
Proposal 2: Following bandwidth part configurations can be semi-statically signalled to a UE for each component carrier:
· Bandwidth part configurations for UL.
· Bandwidth part configurations for DL:
· Bandwidth part configurations containing a SS block 
· Bandwidth part configurations not containing a SS block.
· FFS: Bandwidth part configurations for control channel. 
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