3GPP TSG RAN WG1 Meeting #95			     R1-1813497
Spokane, USA, November 12th – 16th, 2018.

Agenda Item:	7.2.4.1.1
Source: 	KT Corp.
Title:	BWP operation on V2X sidelink
Document for:	Discussion and Decision
Introduction
The BWP operation is adopted to NR for the purpose of mainly to support various UE capability, power saving, and efficient resource management. Since it became the main feature, all the indications about variable frequency resource is based on the definition in configured BWPs. For the NR V2X sidelink communication, some agreements about BWP operation are made in the last meeting [1] as follows:
 (
Agreements
:
At least resource pool is 
supported
 for NR 
sidelink
Resource pool is a set of time
 and frequency
 resources that can be used for 
sidelink
 transmission and/or reception.
FFS whether a resource pool consists of contiguous resources in time and/or frequency.
A 
resource
 pool is inside the RF 
bandwidth
 of the UE.
FFS how 
gNB
 and other UEs know the RF bandwidth of the UE
FFS if BWP (if defined) can be used to in defining at least part of resource pool
FFS if the numerology of a resource pool is indicated as a part of (pre-)configuration for resource pool, carrier, band, or BWP (if defined)
UE assumes a single numerology in using a resource pool.
M
ultiple resource pools 
can
 be configured to a single UE
 
in a given
 carrier.
FFS how to use multiple resource pools when (pre-)configured.
FFS BWP is supported for NR 
sidelink
FFS whether RAN1 can assume that at most one BWP is configured in a carrier from the system perspective.
It is RAN1 understanding that, in some cases, the entire system 
bandwidth
 is covered by a single BWP.
FFS the details of BWP configurations, including the possibility of restricting the number of BWPs
FFS whether BWP for TX and RX is 
separated
 or a common BWP applied to both TX and RX
There is at most one activated 
sidelink
 BWP for a UE 
in a given
 carrier 
as in the 
Uu
 case
Further study the 
feasibility
, benefit, and impact of 
sidelink
 BWP switching
Aim to conclude in RAN1#95
Companies are encouraged to provide more analysis, including checking current Rel-15 specification regarding BWP related text
)
In this contribution, we derive on some views about adoption of BWP operation in sidelink with assumption on scenario defined in [2]. We give some issues with/without BWP operation, and give some proposals about this.
Bandwidth management aspect
It is considered that BWP operation is beneficial to UEs in aspect of power consumption, and beneficial to operators in aspect of service consistency. We expect that the BWP operation will decrease the complexity of UE management by dividing UEs along to the service layer to each separated BW using BWP operation. It is expected that the V2X sidelink traffic will increase rapidly during 5G service provide, so increased BW will be considered for the future sidelink communication.
At the service aspects, some services can be perfectly separated among communicating UEs involving the same service. For example, The UE group in vehicular platooning do not need to transmit their signals for platooning control to another platooning group. An inner network of a vehicle containing their sensors as its node can also be separated by another vehicles’ inner networks. The contention-based transmission among these separated UEs are inefficient since no actual transmission is performed (See Fig. 1).
[image: ]
Figure 1. Example of BW management for some desired service scenario
Multiplexing of Tx resources can be considered in time and frequency perspective. The resource pool is defined as a square-like form in time/frequency resource region, so managing resources dividing along to service with the dedicated resource pool configuration can be efficient for most case. On the other hand, some service scenarios like remote driving require URLLLC-like communication. In this case, the required transmission resource region needs to be defined along almost whole time. So giving time resource limitation to single UE is not suitable at least for some service scenarios.
Proposal 1: Sidelink UE Tx/Rx band-limitation is supported, considering BWP operation and extension of resource pool configuration as its candidates.
Multiple resource pool aspect
Operating multiple numerology on single UE’s sidelink communication is discussed in demand of feasibility to multiple service scenario. To support this, using multiple resource pools having different numerology is considered, instead of operating multiple numerology in single resource pool. Based on this consideration, the criteria of resource configuration is discussed.
[image: ]
Figure 2. Example of subband change with BWP operation
In NR, all the variable resources are defined on BWP, and each BWP has single numerology to give the clearness of their ‘addressing’ of frequency band. That means multiple BWPs need to be configured to operate multiple numerology in basic NR. Preserving consistency of NR spec, the resource pools need to be configured in representation of ‘address’ as basic NR, with pre-configured BWPs with whole required numerology. Otherwise, the resource pool need to be configured adopting some configuration terminologies used at BWP configuration, requiring some extended spec design.
On the other hand, the operating band of sidelink may need to be changed frequently because of their mobility, while the resource pool configuration containing multiple resource pools does not require frequent change. In this assumption, separating BWP configuration and resource pool configuration can give more flexibility with less configuration changes (See Fig. 2).
Proposal 2: Adopt the BWP operation for NR V2X sidelink.
Summary
Following is the summary of our proposals.
[bookmark: _GoBack]Proposal 1: Sidelink UE Tx/Rx band-limitation is supported, considering BWP operation and extension of resource pool configuration as its candidates.
Proposal 2: Adopt the BWP operation for NR V2X sidelink.
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