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Introduction
The agreements on multiple SS block transmission in wideband component carrier (CC) have been made in the RAN1#89 meeting as follows [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




Based on the above agreements, we discuss the remaining details on multiple SS block transmission in wideband CC in this contribution.

Delivery of Other System Information
Number of SS blocks in wideband
According to the agreements in the above, NR supports single and multiple SS block transmissions in wideband CC in the frequency domain. Basically, an SS block can be transmitted at any SS frequency raster as long as one of SS block transmission is not overlapped with another SS block transmission and any of SS block does not transmit outside of system bandwidth. If multiple SS blocks are transmitted in a wideband CC, it will be beneficial for scheduling flexibility especially for narrowband UEs. However, it will increase the overhead for SS block transmissions. Therefore, we think the number of SS block in wideband CC is up to network choice.

Proposal 1: The number of SS block in wideband CC is up to network choice.

Multiple SS block transmissions in wideband CC


[bookmark: _Ref490151421]Figure 1. Example of multiple SS block transmissions in wideband CC
As mentioned in the previous section, in order to transmit multiple SS blocks in the frequency domain without any overlap between SS blocks and protrusion of SS block, the wideband CC can be divided into several bandwidth parts (BWPs) with a certain bandwidth, then each BWP can transmit its own SS burst set periodically as shown in Figure 1. An SS block can be transmitted on any SS frequency raster within a BWP. The transmission of the SS block should be limited within the bandwidth of the BWP. The BWP can be defined as ‘anchor BWP’. The further details on the anchor BWP can be found in our companion contribution [2]. For network flexibility, we think that the configuration of each SS burst set can be different each other and some of BWPs do not transmit SS blocks. In case of a BWP where does not transmit SS burst set, a narrowband UE cannot access the network through the BWP.

RRM measurements
If multiple SS blocks come from the same TRP, RSRP difference between multiple SS blocks would be marginal. Thus, in case of RSRP, monitoring of any one of multiple SS block transmissions will be enough even though a wideband UE can monitor multiple SS blocks. A narrowband UE is capable of monitoring only one SS block transmission. If other metrics such as RSRQ and SINR are supported, monitoring of multiple SS block transmission would be necessary for wideband UEs.

Proposal 2: Monitoring of any one of SS block will be enough for RSRP measurement.

Load balancing between multiple SS blocks
When multiple SS blocks are transmitted in a wideband CC and a narrowband UE access the wideband CC, the narrowband UE will camp on a BWP of the CC. In the worst case scenario, many narrowband UEs might be camping on a particular BWP. The UE offloading would be beneficial for more efficient wide-bandwidth utilization. In case of RRC_CONNECTED UEs, UE-specific RRC signal could be used for UE offloading to different BWP from the initial BWP. In case of RRC_IDLE UEs, the mechanism for UE offloading might need to be studied if necessary. For example, inter-frequency redistribution procedure through paging channel in LTE can be considered. Other approaches can be also studied.

Proposal 3: The mechanism for load balancing between multiple SS blocks might need to be studied further.

Information on configuration of multiple SS block transmission
The information of the configuration of multiple SS block transmissions will be beneficial for reception of data/control channels (e.g., rate-matching of wideband scheduled PDSCH transmission) and UE offloading for load-balancing between multiple BWPs. It will be helpful for the information to be available to UEs as early as possible. Therefore, it is proposed to include the information in the RMSI.

Proposal 4: The configuration information on multiple SS block transmission should be included in the RMSI.

Summary
In this contribution, we made the following proposals.
[bookmark: _GoBack]Proposal 1: The number of SS block in wideband CC is up to network choice.
Proposal 2: Monitoring of any one of SS block will be enough for RSRP measurement.
Proposal 3: The mechanism for load balancing between multiple SS blocks might need to be studied further.
Proposal 4: The configuration information on multiple SS block transmission should be included in the RMSI.
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