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1 Introduction
During RAN1 NR#3 meeting, the followings were agreed regarding synchronization signal (SS) block transmission in a wideband carrier and SS block based RRM measurement timing configuration (SMTC):  
Agreements:

· Candidate value(s) for SMTC window duration

· At least 1ms, 5 ms are supported

· FFS other values 
· 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

· Note: This is a clarification of the previous agreement

In this document, we discuss RRM measurement configuration with multiple SS blocks transmitted within a bandwidth of a wideband carrier. This document is modified from R1-1716639.
2 Discussion
If multiple SS blocks are transmitted within a bandwidth of a wideband carrier and each SS block in frequency provides different spatial coverage, a UE connected to one cell of the wideband carrier (i.e. one cell defining SS block in frequency) may have to frequently measure SS frequencies which are different from a current serving SS frequency but part of SS frequencies of the wideband carrier. Even for the case that the multiple SS blocks in frequency are transmitted with the same gNB beam, UE may need to measure other SS frequencies of the wideband carrier so that gNB can perform load balancing across different cells of the wideband carrier in terms of RACH and paging procedure related overhead. 

For the multiple SS blocks of the wideband carrier transmitted from a single node or synchronized (and coordinated) multiple nodes, an allowed set of SS block time locations may be common (in terms of absolute time). UEs with wideband receiver capability may be able to measure multiple SS frequencies, where the multiple SS blocks are transmitted, simultaneously. However, UEs operated with narrowband receivers may be able to measure only one SS frequency at a given time. Thus, it may take much longer time for the narrowband UEs to perform SS block based measurements on all the SS frequencies of the wideband carrier than for the wideband UEs. 
If slot-level or sub-frame-level time offsets are applied to the SS burst sets transmitted on the different SS frequencies of the wideband carrier, the narrowband UEs can also measure all the SS frequencies more quickly and efficiently, especially when SS burst set periodicities are set to be large. The allowed time offset values may be predefined, depending on subcarrier spacing (SCS) of SS block and/or periodicity of SS burst set, and PBCH can indicate the exact timing offset applied to each SS block in frequency. For example, as shown in Figure 1 (a), time offset values {0, 2.5, 10, 12.5}ms are allowed for SS block of 240KHz SCS and SS burst set periodicity of 20ms or longer. For 240KHz SCS, the time offset values {0, 2.5, 10, 12.5}ms correspond to {0, 40, 160, 200}slots. 
The connected mode UE may be configured with a separate SS block based RRM measurement timing configuration (SMTC) per SS frequency of wideband carrier including separate measurement window periodicity, duration, and offset information. However, this may cause high signalling overhead for measurement configuration and may lead to too frequent measurement gaps for the narrowband UEs. Alternatively, the connected mode UE may receive one or two SMTCs per wideband carrier, each of which includes measurement window periodicity, duration, offset, associated SS frequencies of the wideband carrier, and SS frequency specific additional time offsets. 

Proposal 1: Support one or two SMTC per wideband carrier, each of which includes measurement window periodicity, duration, offset, associated SS frequencies of the wideband carrier, and SS frequency specific additional measurement window time offsets.  
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Figure 1 Examples of multiple SS burst set transmissions in frequency for a wideband carrier
3 Conclusion
In summary, we propose the following for RRM measurement in a wideband carrier which has multiple SS/PBCH blocks within its bandwidth:

· Proposal 1: Support one or two SMTC per wideband carrier, each of which includes measurement window periodicity, duration, offset, associated SS frequencies of the wideband carrier, and SS frequency specific additional measurement window time offsets.  
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