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1. Introduction 
In the RAN1 #89 meeting, it was agreed that NR would support the transmission of multiple SS blocks in the frequency domain [1]:

Agreements:
· Support single and multiple SS block transmissions in wideband CC in the frequency domain

· For non CA UE with a smaller BW capability and potentially for  CA UE, the measurement gap for RRM measurement and potentially other purposes (e.g., path loss measurement for UL power control) using SS block is supported (if it is agreed that there is no SS block in the active BW part(s))

· UE can be informed of the presence/parameters of the SS block(s) and parameters necessary for RRM measurement 

· FFS: via either RMSI, other system information, or RRC signaling

· FFS: number of SS blocks in wideband

· FFS: number of SS blocks for RRM measurement

· FFS: Details of measurement configuration
Moreover, there was further discussion during the RAN1 NR Ad-hoc#3 meeting and the following agreements have emerged [2]:

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

This contribution discusses our view on the possibility of RRM measurement based on multiple SS blocks transmission in a wideband carrier.
2. Discussion
In NR, gNB supports transmitting 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 can have a wideband receiver chain (e.g. 400 MHz) or multiple receiver chains with narrower bandwidth (e.g. 2x200 MHz). This is illustrated in Figure 1. Both types of wideband UE (UE1 & UE2) can receive simultaneous multiple SS blocks from a gNB.

Since the UE has 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 arranged so that the downlink transmit beam directions effectively cover various spatial areas. Compared to measurement based on an SS block in the time domain, this approach has some advantages. The measurement time can be shorter, the best gNB beam can be identified more quickly, with lower 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.  

Proposal 1: A Wideband UE can be configured to perform RRM measurements based on multiple SS blocks in the frequency domain.
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Figure 1: Illustration of the wider bandwidth operation
The transmission of multiple SS blocks in the frequency domain within a wideband carrier can be done using two options: all SS blocks are configured with the same physical cell identity (PCI) or they can be configured with different PCI. Note: It has been agreed that from UE perspective, a cell is associated with a single SS block. This agreement means that a gNB can transmit multiple SS blocks each associated with the same PCI. If this is the case, then the different SS blocks can be used for wideband RRM measurements (e.g. SS block-based RSRP) since they each emanate from the same cell. For this to be possible, the UE needs to be informed that the wideband carrier has more than one SSB and their relative positions in the frequency domain.

Another interpretation of these agreements is that if a gNB transmits multiple SS blocks each associated with a separate PCI then multiple cells are available in a single wideband carrier. In addition to use for synchronization purposes, the SS block may also be used for RRM measurements (e.g. SS block-based RSRP). A wideband UE (e.g. UE1, UE2 as in Fig.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). However, in this interpretation of the agreements, the SS blocks each have different cell IDs and the SS block configuration is unknown to the UE. 
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 UE can make use of it. The transmission using system information is also expensive (the resources are very limited).

Proposal 2: The set of SS block configurations (regardless of PCI) is informed to UEs supporting wideband operation via higher layer signalling (i.e. UE-specific RRC signalling).
3. Conclusion

In this contribution, we have provided our considerations on RRM measurement based on multiple SS blocks in a Wideband Carrier. We conclude on the following proposals:

Proposal 1: A Wideband UE can be configured to perform RRM measurements based on multiple SS blocks in the frequency domain.

Proposal 2: The set of SS block configurations (regardless of PCI) is informed to UEs supporting wideband operation via higher layer signalling (i.e. UE-specific RRC signalling).
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