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Introduction
For SS block composition and transmission, the following agreements were made in RAN1#89 during the discussion of SS block composition and transmission but without mentioning whether the agreements applicable to multiple SS blocks in wideband.

Agreements: 
· For SS block composition, the following should be supported
· Confirm the working assumption that NR-PSS, NR-SSS and NR-PBCH are present in every SS block
· NR-PSS is mapped before NR-SSS.

Agreements:
· For the possible SS block time locations following mapping is followed:
· In the mapping with 15 and 30 kHz subcarreir spacing, following requirements are met 
· At least [1 or 2] symbol are preserved for DL control at the beginning of the slot of 14 symbols
· At least 2 symbols are preserved for e.g. guard period and UL control at the end of the slot of 14 symbols
· Note: slot is defined based on SS subcarrier spacing
· At most two possible  SS block time locations are mapped to one slot of 14 symbols
· In the mapping with 120 kHz subcarreir spacing, following requirements are met 
· At least 2 symbol are preserved for DL control at the beginning of the slot of 14 symbols
· At least 2 symbols are preserved for e.g. guard period and UL control at the end of the slot of 14 symbols
· Note: slot is defined based on SS subcarrier spacing
· At most two possible  SS block time locations are mapped to one slot of 14 symbols
· In the mapping with 240 kHz subcarrier spacing across two consecutive slots, following requirements are met 
· At least 4 symbol are preserved for DL control at the beginning of the first slot of 14 symbols
· At least 4 symbols are preserved for e.g. guard period and UL control at the end of the second slot of 14 symbols
· Note: slot is defined by 240 kHz subcarrier spacing
· At most four possible  SS block time locations are mapped to two consecutive slots of 14 symbols each
· SS block does not cross the middle of the slot of 14 symbols defined by 15 kHz sub-carrier spacing
· Mapping of SS block time locations for NR unlicensed band operation is FFS
· Above agreements does not preclude 7 OFDM symbol slot operation

Agreements:
· The transmission of SS blocks within SS burst set is confined to a 5 ms window regardless of SS burst set periodicity
· Within this 5 ms window, number of possible candidate SS block locations is L
· The maximum number of SS-blocks within SS burst set, L, for different frequency ranges are
· For frequency range up to 3 GHz, L is 4
· For frequency range from 3 GHz to 6 GHz, L is 8
· For frequency range from 6 GHz to 52.6 GHz, L is 64
· Note that RAN1 assumes minimum number of SS blocks transmitted within each SS burst set is one to define performance requirements

For wideband operations, where more than one SS block transmissions are supported in wideband CC in the frequency domain, the following agreements were made in RAN1#89:

Agreements:
· Confirm the WA of RAN1#88bis.
· Each bandwidth part is associated with a specific numerology (sub-carrier spacing, CP type)
· FFS: slot duration indication if RAN1 decides to not to downselect between 7 symbol and 14 symbols for NR slot duration
· UE expects at least one DL bandwidth part and one UL bandwidth part being active among the set of configured bandwidth parts for a given time instant.
· A UE is only assumed to receive/transmit within active DL/UL bandwidth part(s) using the associated numerology
· At least PDSCH and/or PDCCH for DL and PUCCH and/or PUSCH for UL
· FFS: down selection of combinations
· FFS if multiple bandwidth parts with same or different numerologies can be active for a UE simultaneously 
· It does not imply that it is required for UE to support different numerologies at the same instance.
· FFS: TB to bandwidth part mapping
· The active DL/UL bandwidth part is not assumed to span a frequency range larger than the DL/UL bandwidth capability of the UE in a component carrier.
· Specify necessary mechanism to enable UE RF retuning for bandwidth part switching

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

Agreements:
· Same PRB grid structure for a given numerology is assumed for narrow band UEs, CA UEs and wideband UEs within a wideband NR carrier
· FFS: PRB indexing

In addition, the following agreements were made in RAN1#88bis for wideband operations, 

Agreement:
· For single-carrier operation,
· UE is not required to receive any DL signals outside a frequency range A which is configured to the UE
· The interruption time needed for frequency range change from frequency range A to a frequency range B is TBD
· Frequency ranges A & B may be different in BW and center frequency in a single carrier operation

Working assumption:
· One or multiple bandwidth part configurations for each component carrier can be semi-statically signalled to a UE
· A bandwidth part consists of a group of contiguous PRBs
· Reserved resources can be configured within the bandwidth part
· The bandwidth of a bandwidth part equals to or is smaller than the maximal bandwidth capability supported by a UE
· The bandwidth of a bandwidth part is at least as large as the SS block bandwidth
· The bandwidth part may or may not contain the SS block
· Configuration of a bandwidth part may include the following properties
· Numerology
· Frequency location (e.g. center frequency)
· Bandwidth (e.g. number of PRBs)
· Note that it is for RRC connected mode UE
· FFS how to indicate to the UE which bandwidth part configuration (if multiple) should be assumed for resource allocation at a given time
· FFS neighbour cell RRM

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

In this contribution we discuss on requirements for multiple SS block transmissions in wideband CC based on the agreements made in general SS block transmissions and in wideband operation. 
Discussion
Maximum number of SS blocks in wideband CC
In wideband operation, one or multiple bandwidth parts can be semi-statically configured for each component carrier for a UE. In was agreed that “The bandwidth part may or may not contain the SS block”. However, it is unclear on whether a bandwidth part can contain more than one SS block in frequency domain.  

From current agreements that the bandwidth of a bandwidth part is not larger than the maximal bandwidth capability supported by a UE, and that the bandwidth of a bandwidth part is at least as large as the SS block bandwidth, we propose to make it clear that “Each bandwidth part contain maximum one SS block.” Once this is clarified, it is clear that the maximum number of SS blocks in wideband CC in frequency domain in a component carrier will not exceed the maximum number of the bandwidth parts in the component carrier. 

On the hand, in order to give the full freedom for the gNB to control and transmission of the SS blocks in frequency domain in wideband operation, and allow a UE in wideband operation to have access to the SS block information without tuning to another wideband part, it is desirable that the SS block is allowed be configured in each bandwidth parts in a component carrier in wideband operation.

Proposal 1: Up to one SS block is allowed to be configured for each and every bandwidth part in frequency domain in a component carrier in wideband operation.

Configuration of multiple SS blocks in wideband operation

It is reasonable that all current agreements for SS block composition and transmission should be applicable to the SS block composition and transmission in each bandwidth part, i, including the SS block composition, the SS burst set periodicity, the maximum number of SS blocks in a SS block burst set, etc. 

The remaining question is whether the SS block transmission in all bandwidth parts in a component carrier should or should not follow the same configuration. Based on current agreements, configuration of a bandwidth part for RRC connected mode UE may include the following properties:

· Numerology
· Frequency location (e.g. center frequency)
· Bandwidth (e.g. number of PRBs)

Since different bandwidth parts in the same component carrier may have different numerologies and bandwidth, it should be reasonable that different configurations are allowed for SS block transmissions in different bandwidth parts . Allowing gNB to configure the SS block transmissions in different bandwidth parts independently also allow the network to make better arrangement of UEs in different bandwidth parts and fully utilize the available RF resources. 

Proposal 2: SS blocks in different bandwidth parts can be configured independently, e.g., with different block periodicity, different numerology, etc.
RRM measurement with multiple SS blocks in wideband CC

For a RRC connected mode UE, RRM measurement with multiple SS blocks in wideband CC in frequency domain may be defined according to the different configurations.

For the following cases, RRM measurement with multiple SS blocks in wideband CC are expected to be defined the same as single SS block in wideband CC in frequency domain:

· When SS blocks are transmitted only in one bandwidth part in wideband CC and the UE is activated to work on bandwidth(s) that includes that bandwidth part;

· When SS blocks are transmitted in multiple bandwidth parts in wideband CC, but the UE is activated to work on bandwidth(s) that includes only one of the bandwidth parts;

More consideration is needed for the following case:

· When SS blocks are transmitted in multiple bandwidth parts in wideband CC, and the UE is activated to work on bandwidths that includes more than one of these SS block bandwidth parts

In above case, there can be multiple design options for defining the RRM measurements. Based on previous agreement that “RAN1 assumes minimum number of SS blocks transmitted within each SS burst set is one to define performance requirements”, the main issue we need to consider is the difference in the SS burst set periodicities of the SS block transmissions, assuming different SS block burst set periodicities are allowed to be configured for different bandwidth parts.  

· Alt. 1: One RRM requirement is defined based on the SS block SS burst set periodicity in one bandwidth part even although multiple bandwidth parts that are activated for the UE
· Alt. 1a: based on the longest SS burst set periodicity in multiple bandwidth parts that are activated for the UE;
· Alt. 1b: based on the shortest SS burst set periodicity in multiple bandwidth parts that are activated for the UE;
· Alt. 2: One RRM requirement is defined based on more complete consideration, such as the combination of the SS burst periodicities in multiple bandwidth parts that are activated for the UE;
· Alt. 3: One RRM measurement is defined associated with a configured  bandwidth part. UE may be configure to provide multiple RRM measurements associated with  different bandwidth parts;

Amongst above alternatives, Alt.3 is preferable since: a) for each RRM measurement, the same measurement requirement as single bandwidth part is used; b)  it allows the gNB to configure the UE to provide the RRM measurements according the its requirement requirements and get the information for each bandwidth part that the UE is activated to work with. 

Proposal 3: RRM measurement with multiple SS blocks in wideband CC should be defined separately for each bandwidth part with SS block transmission, following the same principle as single SS block transmission.

Conclusion
In this contribution we discussed on requirements for multiple SS block transmissions in wideband CC based on the agreements made in general SS block transmissions and in wideband operation. Our proposals are summarized as follows:
Proposal 1: In a component carrier with one or more multiple bandwidth parts in wideband operation, up to one SS block is allowed to be configured for each and every bandwidth part in frequency domain. .

Proposal 2: SS blocks in different bandwidth parts can be configured independently, e.g., with different block periodicity, different numerology, etc.

Proposal 3: RRM measurement with multiple SS blocks in wideband CC should be defined separately for each bandwidth part with SS block transmission, following the same principle as single SS block transmission.

References
[1] Chairman’s Notes, RAN1#88bis, Spokane, April 3rd – 7th, 2017.
[2] Chairman’s Notes, RAN1#89, Hangzhou, May 15th – 19th, 2017.
5

