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1. Introduction

It was discussed the wider bandwidth agenda that multiple synchronization signal locations in a wideband carrier is supported in NR [1]:
Agreement:
· Support the following: 

· A gNB can operate simultaneously as wideband CC for some UEs and as a set of intra-band contiguous CCs with CA for other UEs 
· RAN1 believes that it is beneficial to allow zero guardband between CCs within wideband CC and asks RAN4 to take it into account when discussing channel raster

· If there are scenarios where guard band is considered necessary, strive to minimize the number of subcarriers for guard-band between CCs within wideband CC
· It is RAN1 understanding that guard band might be supported by RAN4 

· Allow single or multiple Sync signal locations in wideband CC

· Consider further impact on design for: 

· Reference signals

· Resource Block Group design and CSI subbands

Also, some related information for multiple SS blocks may be required for a UE to perform corresponding functionalities properly. [2]
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
In NR#3 meeting, it was further clarified a cell is only associated with one SS block from a single UE perspective:
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

· Note: This is a clarification of the previous agreement

In this contribution, we discuss relevant details for supporting multiple SS blocks in a wideband carrier. This contribution is resubmitted from R1-1717786.
2. Discussion 

A first thing to discuss is whether the multiple SS blocks have a same functionality/purpose. As one of the intentions to support multiple SS block is to allow accessibility of UE with different capabilities, some functionality of SS block but not all functionalities may be required. For example, to allow gNB to select which part of wideband is more suitable to serve a narrow band UE, RRM functionality needs to be provided by all the multiple SS blocks. On the other hand, maybe not all functionalities that can be provided by SS block are necessary for all SS blocks across a wideband carrier. For example, since the information of multiple SS blocks can be delivered after UE entering connected mode, initial access may not be provided by all SS blocks across the wideband carrier as long as UEs can perform initial access with one SS block among them. If SS blocks in different frequency locations has a different functionality or property, parameters for SS blocks in different frequency locations may be different. Therefore, it is better to clarify the functionality of multiple SS blocks first before going into detailed design of parameters of multiple SS blocks.
Observation 1: RAN1 should firstly discuss whether different SS blocks across a wideband CC have identical functionalities or not, e.g. whether every SS block can be associated with a cell or not.

There may not be fundamental differences whether all SS blocks across a wideband carrier support initial access. More load-balancing for RRC Idle mode UE can be achieved if all SS blocks across a wideband carrier support initial access. On the other hand, for RRC Connected mode UE, load balancing can be achieve by adjusting bandwidth part of a UE or by handover the UE. Therefore, it should be up to an operator whether all SS blocks provide initial access, which can be done by properly setting the access barring information carried on MIB of each SS block. One thing to note is that if multiple SS blocks are available for initial access, the common PRB indexing may be different for UEs access the carrier via different SS block. However, as common PRB indexing is mainly used for common signal/message, we don’t think that is a reason to prohibit supporting multiple SS block initial access, as these SS blocks define multiple cells according to current understanding. There may not be any issue if gNB properly arranges resources for common message related to initial access, such as RMSI, PRACH.
Proposal 1: With a bandwidth of a wide band carrier, there could be multiple SS blocks where some of them provide initial access for UEs and some does not provide initial access for UEs.
    A UE may need assistance information to realize information regarding SS block other than the SS block associated with serving cell for the UE. There are some parameters of SS blocks that may be functionality-dependent. For example, for SS blocks without initial access functionality, periodicities for SS blocks in different frequency locations can be separately designed. For example, there is one SS block who serves initial access related purpose, periodicity for such SS block can be set to a shorter value and periodicities of the other SS blocks which are mainly used for RRM can be set to a larger value. There are also some parameters which is functionality-independent, but may needs to be provided on a per SS block basis, for example, frequency locations of each SS blocks and association between each SS block and bandwidth portion to allow UE to derive proper synchronization reference. There are also some parameters which are functionality-independent and could be common for all SS blocks. Since such types of parameter can be obtained during initial access and thus does not need separate signalling, for example, sequences used by PSS/SSS.
Proposal 2: The following parameters are signalled to a UE for measuring SS blocks other than the SS blocks associated with serving cell of the UE across bandwidth of a wideband carrier:

· Periodicity
· Frequency location

· Association information for synchronization reference
3. Conclusion

In this contribution, we discuss detailed design for multiple SS blocks across a wideband carrier and have the following proposal:

Observation 1: RAN1 should firstly discuss whether different SS blocks across a wideband carrier have identical functionalities or not, e.g whether every SS block can be associated with a cell or not.

Proposal 1: With a bandwidth of a wide band carrier, there could be multiple SS blocks where some of them provide initial access for UEs and some does not provide initial access for UEs.
Proposal 2: The following parameters are signalled to a UE for measuring SS blocks other than the SS blocks associated with serving cell of the UE across bandwidth of a wideband carrier:

· Periodicity
· Frequency location

· Association information for synchronization reference
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