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1 Introduction
In RAN1#86bis meeting, synchronization signals considering beamforming aspects were discussed [1], and agreements were achieved as:
Agreements:
· PSS, SSS and/or PBCH can be transmitted within a ‘SS block’
· FFS: details how to compose PSS, SSS and/or PBCH
· Multiplexing other signals are not precluded within a ‘SS block’
· One or multiple ‘SS block(s)’ compose an ‘SS burst’
· FFS: Number of ‘SS block(s)’ (defined as duration of ‘SS burst’)
· FFS: whether or not ‘SS block(s)’ are consecutive
· FFS: whether or not ‘SS block(s)’ within a ‘SS burst’ are the same
· One or multiple ‘SS burst(s)’ compose a ‘SS burst set’
· FFS: Periodicity and the number of ‘SS burst’ within a SS burst set
· Number of SS bursts within a SS burst set is finite.
· FFS: Transmission instances of ‘SS burst set’ 
· E.g., periodic/aperiodic transmission of SS burst sets.
Agreements:
· From RAN1 specification perspective, NR air interface defines at least one periodicity of SS burst set
· FFS: whether or not to define common periodicity range for SS burst set across NR carriers
· Values of the periodicities of SS burst set is for further study
· E.g., 5ms, 40ms, 100ms
· The lowest value of the periodicity of SS burst set is X ms, e.g., 5ms, 40ms, 80ms 
· Note: Interval of SS burst can be the same as interval of SS burst set in some cases, e.g., single beam operation
· Note: the main bullet can be applied to PSS, SSS and/or PBCH
· FFS: networks is allowed to transmit SS burst set at least at the defined periodicities
· FFS: UE is allowed or informed to adapt acquisition procedure based on periodicities of SS burst set
· FFS: For example, if multiple periodicities of SS burst set are defined for initial blind acquisition, UE assumes X ms of an NR carrier as periodicity of SS burst set for dwell time on a freq
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]In this contribution, we provided our views of the beamformed synchronization signals for initial access.
2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Discussion
In the new RAT discussion, there are different usage scenarios defined for different service requirements. And for the different frequency ranges, some aspects should be considered for the initial access framework. In low frequency band, single beam may be enough for the wide coverage. While considering the high frequency band, high directional beamforming should be used to compensate the large path loss. But for the side-effect of the narrow beam, multiple beams are required for enough coverage. In addition, the number of multiple beams should be flexible for different scenarios/frequency ranges, e.g. for different scenarios, the beam width can be different, leading to different number of beams, as shown in Figure 1.


[bookmark: OLE_LINK1][bookmark: OLE_LINK4]Figure 1. Flexible beam number for different scenarios
The flexible number of beams can give benefit to different frequency ranges, different antenna patterns, different service requirements, and etc. In addition, some of the beams can be dynamically activated/ deactivated for flexible network configurations, so we propose that:
Proposal 1: The number of beams for initial access should be flexible.
On the other hand, less information should be known to UE in advance as the initial access is the first step for UE to access the network and before initial access, there is no channel to transmit the information to UE, so the FFS part in the agreement should not be supported, i.e. UE is not allowed or informed to adapt acquisition procedure, and also considering the less complexity, it should be designed as a common framework to cover the different scenarios. So the flexible number of beams should be designed transparently to UE.
“SS block” is agreed for SS transmission, and NR-PSS is at least for initial symbol boundary synchronization to the NR cell. Considering the transparent flexible number of beamformed SS signals, same signals can be transmitted in different symbols. With this scheme, UE can calculate the peak position with a single local sequence and no need to know the beam number. While as the side-effect of the less complexity detection scheme, UE is agnostic of the symbol index after the initial detection, especially for the flexible number of beams. Example is shown in Figure 2.


Figure 2. Agnostic symbol index with the same sequence for different beams
Considering the benefits of the transparent scheme and simplified detection, the agnostic of symbol index is not a problem, and it can be implicitly obtained, e.g. in one “SS block”, the NR-PSS signal from same beam direction can be transmitted twice, and the relationship of the signals from the same beam direction can be specific. One simple example is that in one “SS block”, the twice transmission of signals from same beam direction are symmetric with a fixed position, as shown in Figure 3. With the two central symmetric transmission pattern, UE can obtain the fixed symbol index and synchronization position without information of the flexible beam number.


Figure 3. Example for transparent beamformed synchronization signals
So we propose that:
Proposal 2: The issue of agnostic symbol index should be further studied, and the method with specific relationship of synchronization signals can be considered.
3 Conclusion
In this contribution, we provided our proposals for the common framework of beamformed synchronization signals. And we propose that:
Proposal 1: The number of beams for initial access should be flexible.
Proposal 2: The issue of agnostic symbol index should be further studied, and the method with specific relationship of synchronization signals can be considered.
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