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1. Introduction

In RAN1 #89bis meeting, the agreement for initial access and mobility in wideband CC was made as follows, and it was discussed that further discussion is needed for some details (e.g. the number of SS blocks in wideband CC, the number of SS blocks for RRM measurement, details of measurement configuration) [1]
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In this contribution, we discuss the remaining items of initial access and mobility in wideband CC.

2. Multiple SS blocks in a wideband CC
· Number of SS blocks in wideband CC
For initial access and mobility support, at least one SS block should be assigned in a component carrier, and the SS block is located at preferred frequency location (defined by channel raster). If the system bandwidth is larger than UE minimum bandwidth, multiple SS blocks can be assigned in a wideband CC. In this case, more than one SS block may not need to be located within the UE minimum bandwidth. Therefore, the maximum number of SS blocks to be transmitted within a CC is equal to [system bandwidth / UE minimum bandwidth to be defined in the frequency band], but the number of actual allocated SS block can be freely configured by gNodeB. 
Even though the multiple SS blocks is transmitted in a component carrier, it does not need to be broadcast to UE and the frequency location of SS block in a bandwidth part is UE-specifically signaled during connection setup or reconfiguration.
Proposal 1. At least one SS block should be assigned in wideband CC, and the maximum number of SS blocks in wideband CC is equal to [system bandwidth / UE minimum bandwidth to be defined in the frequency band].

· RRM measurement with multiple SS blocks in wideband CC
When a bandwidth part or multiple bandwidth parts in a component carrier are allocated to a UE, it is preferable that at least one bandwidth part containing SS block should be allocated for support of mobility even if it can be supported by frequency retuning (or measurement gap configuration). 
As mentioned above, network may transmit multiple SS blocks in wideband CC in order to spread UE with small bandwidth capability over a wide bandwidth. In this case, UE with large bandwidth capability can observe multiple SS blocks and measure RSRP using all of them. However, UE handovers from a source cell to a target cell in cell level, and only single SS block among them might be sufficient for RSRP measurement for mobility which is beneficial in terms of power consumption and UE complexity.
Sometimes, there is a scenario that bandwidth of neighbor cells is smaller than serving cell and each neighbor cell is located at different frequency. In this scenario, UE may need to measure RSRP of all SS blocks at different frequencies. However, the measurement capability of UE should be defined per a component carrier and UE could measure RSRP of the same number of neighboring cell for pre-defined duration even if multiple locations of SS blocks for RRM measurement is configured by network.
Proposal 2. Only single SS block is sufficient for RSRP measurement for mobility.
Proposal 3. The measurement capability of UE should be defined per a component carrier regardless of the maximum number of bandwidth part supported by UE.
· How to inform UE about presence/parameters of SS block(s)
In idle mode, UE would stay on the carrier frequency where SS block is transmitted. (If the default bandwidth part is defined, SSB is transmitted within the default BWP) and it tries to receive paging message and measure RSRP with the narrow bandwidth configuration corresponding to paging message transmission. Therefore, multiple SSBs might not be observed by UE and UE does not need to know SSB information transmitted in other carrier frequency.
In connected mode, bandwidth part with wide b3andwidth can be configured for UE, and it is possible that SSBs are transmitted in multiple frequency locations within the BWP. In this case, if a PDSCH is scheduled in certain resource and the resource is overlapped with SSB burst set, the PDSCH is rate-matched or punctured over the resources of actually transmitted SSBs. Therefore, UE should know the exact information on the SSB location for resource de-mapping of transmitted channels and gNodeB transfers the related information to UE through RRC message. The related information includes the frequency location of transmitted SSBs within BWP, information on actual transmitted SSB and the periodicity of SSB in each frequency.
Proposal 4. The information for all SSBs within configured BWP (frequency locations, actual transmitted SSB and the minimum periodicity of SSB for each frequency, etc) is transferred to UEs in connected mode for rate matching of scheduled channels. 

Even if the number of SS block can be freely configured by gNodeB in a wideband CC as mentioned above, it might be beneficial to minimize the number of SS block if there is no problem in terms of capacity for initial access. With this assumption, some SS blocks can be configured only for intra-frequency mobility measurement without transmission of system information in certain frequency bands in order to reduce unnecessary system overhead. In this case, the network should let UE performing initial access know that system information is not transmitted, which can be indicated over PBCH. However, prior to discussing this operation, we had better to investigate whether there is the better way to avoid the unnecessary UE operation should or not. In this aspects, there may be a lot of candidate methods (e.g. different SS block composition, different PSS/SSS sequence, etc), but as the simplest method it is proposed that the SS block only for RRM measurement is located at the frequency where UE would not perform initial access.
Proposal 5. If SS block only transmission within the bandwidth part is defined (without system information transmission), the SS block is located with frequency offset to frequency raster for sync signal.
3. Conclusion
Proposal 1. At least one SS block should be assigned in wideband CC, and the maximum number of SS blocks in wideband CC is equal to [system bandwidth / UE minimum bandwidth to be defined in the frequency band].

Proposal 2. Only single SS block is sufficient for RSRP measurement for mobility.
Proposal 3. The measurement capability of UE should be defined per a component carrier regardless of the maximum number of bandwidth part supported by UE.
Proposal 4. The information for all SSBs within configured BWP (frequency locations, actual transmitted SSB and the minimum periodicity of SSB for each frequency, etc) is transferred to UEs in connected mode for rate matching of scheduled channels. 
Proposal 5. If SS block only transmission within the bandwidth part is defined (without system information transmission), the SS block is located with frequency offset to frequency raster for sync signal.
4. Reference

[1] RAN1 #89 Chairman’s Notes
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








