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1 Introduction
In RAN1#86 meeting, initial access considering beamforming aspects were discussed [1], and agreements were achieved as:
Agreements:
· RAN1 should strive for a common framework, including for example structure of synchronization signals, for initial access
· More specifically, especially within a group of frequency bands in the frequency range, RAN1 should strive for an unified framework covering
· Single beam based and multi-beam based deployments
· TDD and FDD operations
· Different/mixed numerologies
· Standalone and non-standalone operations
· Licensed band and unlicensed band operations
· FFS: mMTC use case
[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 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.
To transmit multiple beams for initial access, there are mainly two methods, i.e. multiplexed in frequency domain or in time domain.
If multiplexed in frequency domain, the different beamformed synchronization signals can be detected at the same time, but the detect complexity is too high, and UE has to detect with assumption of the maximum beam number as it does not know the number in advance. So multiplexed in time domain is much simpler to achieve the goal of a common framework, e.g. different directions of beams transmitted in different symbols. UE can obtain the coarse synchronization position with correlation in time domain, and to make it transparent, the signals can be same for different beams. With this scheme, UE can calculate the peak position with a single local sequence and no need to know the beam number.
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. from the specific relationship of the synchronization signals from the same beam direction can be specific. So we propose that:
Proposal 2: The synchronization signals from different beam directions are TDM, and the sequence is same for less detection complexity. And the issue of agnostic symbol index should be further studied.
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 synchronization signals from different beam directions are TDM, and the sequence is same for less detection complexity. And the issue of agnostic symbol index should be further studied.
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