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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
In the RAN1 NR Ad-hoc#3 meeting, it was agreed that NR would support the transmission of multiple SS blocks in the frequency domain [1]:
Agreements:
· 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

In RAN2 #99bis [2], the following related agreements were made:

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).


This contribution discusses our view on the possibility of RRM measurement based on multiple SS blocks transmission in a wideband component carrier.
2. Discussion
In NR, gNB can support the transmission of multiple SS blocks (SSBs) in the frequency domain within a wideband carrier. The bandwidth can be for example as wide as 400 MHz. A UE that supports the reception of a wideband signal has a wideband receiver chain (e.g. 400 MHz) or multiple receiver chains with narrower bandwidths (e.g. 2x200 MHz). From the gNB point of view, a wideband carrier can be divided into multiple bandwidth parts (BWP). In some cases, a UE is not required to actively use the whole bandwidth. Instead, the UE is only required to use one or a few BWPs (i.e. active BWPs).
Figure 1 illustrates the gNB operation with a wideband component carrier and several camped UEs. The gNB transmits SSB1 for a cell that operates with wider bandwidth. In order to avoid all UEs to camp to the same cell within a wider bandwidth, the gNB transmits other SSBs that is SSB2, SSB3, and SSB4 for cell-2, cell-3, and cell-4, respectively. Each additional SSB creates another cell that operates with narrower bandwidth. In this illustration, UE1 camps on cell-1 with wideband channel, other UEs are connected to one of the other cells with narrowband channels. This multiple SSBs transmission is also commonly known as load balancing technique at the gNB side.
Specifically for UE1, it supports wideband CC, thus it can obtain higher peak data rate than other UEs as in Figure 1 below. Since this type of UE has a wideband signal reception capability, it would be beneficial if the UE can optimally utilize this feature, such as to be able to perform RRM measurements based on multiple SS blocks in the frequency domain. 
As illustrated in Figure 1, the multiple SS blocks are transmitted simultaneously by the gNB and the downlink transmit beam directions can effectively cover various spatial areas. Compared to measurements based on one SS block in the time domain, this approach has some advantages. The measurement time can be shorter, and the best gNB beam can also be identified more quickly. Shorter measurement time will provide a benefit to reduce UE power consumption. Note that a UE that does not support wideband reception can perform RRM measurements based on a single SS block and measure different beams in the time domain.  


Figure 1: Illustration of the wider bandwidth operation

Observation 1: UEs that support wideband reception can optimally utilize the wideband feature, such as to be able to perform RRM measurements. Thus, the RRM measurement time can be shorter. 
Observation 2: A UE that does not support wideband reception can perform RRM measurements based on a single SS block and measure different beams in the time domain.  
[bookmark: _GoBack]Proposal 1: NR supports signalling that informs UEs that capable of wideband CC reception about the SSBs within its wideband CC to support RRM measurements based on multiple SS blocks in the frequency domain.  
A wideband UE (e.g. UE1 as in Figure 1) can derive benefit from performing simultaneous SS block-based measurements by aggregating SS block measurements over the multiple received SS blocks (in the frequency domain). For this to be possible, the UE needs to be informed that the wideband carrier has more than one SSB and the information about SSB configuration and their relative positions in the frequency domain.
It is expected that many types of UE (e.g: wideband, narrowband, MTC, NB-IoT) are connected to a gNB. The SS blocks configuration can be sent to the UEs in many different ways. For example, system information or higher layer signalling (RRC). We propose that the SS blocks configuration is conveyed to the UEs via UE-specific RRC signalling. We consider that not all UEs need this information as only wideband UEs can make use of it. The transmission using system information is also expensive (as resources are very limited).
Proposal 2: The UE supporting wideband CC is configured via higher layer signalling (i.e. UE-specific RRC signalling). 
3.   Conclusion
In this contribution, we have provided our considerations on RRM measurement for a UE supporting wideband CC. We have the following observations:
Observation 1: UEs that support wideband reception can optimally utilize the wideband feature, such as to be able to perform RRM measurements. Thus, the RRM measurement time can be shorter. 
Observation 2: A UE that does not support wideband reception can perform RRM measurements based on a single SS block and measure different beams in the time domain.   
And the following proposals:
Proposal 1: NR supports signalling that informs UEs that capable of wideband CC reception about the SSBs within its wideband CC to support RRM measurements based on multiple SS blocks in the frequency domain. . 
Proposal 2: The UE supporting wideband CC is configured via higher layer signalling (i.e. UE-specific RRC signalling). 
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