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1. Introduction

During 5G discussion, it was agreed that RAN1 studies both multi-beam based approaches and single-beam based approaches [1]. Additionally, RAN1 agreed to strive for a unified synchronization framework covering single-beam based and multi-beam based deployments [2]. In this regard, the unified structure of DL sync signal was agreed as follows [3]:

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.
In this contribution, we provide a mmWave deployment case and a relevant technical consideration when 5G synchronization signal is designed.
2. Discussion
In RAN1#86, two-layer dense urban scenario using 30GHz band in both macro and micro layers was agreed to be investigated [4]. In such deployment scenario, different TRPs could apply different beam approaches even though they are operating in the same frequency band. In other word, in a certain frequency band, macro TRPs could apply multi-beam based approaches while micro TRPs could apply single-beam approaches since multi-beam based approaches could provide a larger coverage resulting from beamforming gain at the cost of operational complexity and resource overhead for beam-sweeping. Figure 1 shows such deployment scenario where macro and micro layers in the same frequency band, e.g. 30GHz band, apply different beam approaches.
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Figure 1: Two-layer scenario applying different beam approaches
Comparison between single-beam and multi-beam approaches could be summarized as in Table 1. Multi-beam approaches could have a larger coverage translated from the gain of beam-sweeping which would be applied to initial access and/or cell-common signals such as PSS/SSS, PBCH, RACH, SIBs and so on, at the cost of resource overhead and heavier gNB implementation complexity. On the other hand, sing-beam approaches which would have smaller coverage could be implemented in lighter gNB with less resource overhead for initial access and/or cell-common signals. Given such comparison, micro layers which could be covered by Femto or Pico gNBs would be more adequate to applying single-beam based approaches while macro layers which could be covered by macro gNBs usually applying multi-beam based approaches especially in mmWave deployment scenarios.
Table 1: Comparison between single-beam and multi-beam approaches

	
	Single-beam approach
	Multi-beam approach

	Coverage
	Smaller
	Larger

	gNB complexity
	Lighter
	Heavier

	Resource overhead
	Less
	More


Having discussed above, it is proposed that RAN1 should take into account such deployment scenario where macro and micro layers in the same frequency band, e.g. 30GHz band, apply different beam approaches.
Proposal 1: RAN1 should take into such deployment scenario where macro and micro layers in the same frequency band, e.g. 30GHz band, apply different beam approaches as follows:
· Macro layers apply multi-beam approaches
· Micro layers apply single-beam approaches

Given such deployment scenario as in Figure 1, UE should be able to connect to any of TRPs applying either multi-beam approaches or single-beam approaches. In such perspective, it should be clarified how the UE distinguish different beam approaches. The following alternatives to distinguish different beam approaches could be considered:
· Alt 1: The same PSS/SSS structure is used for different beam approaches
· Alt 1-1: Different SSS sequence is used for different beam approaches 
· Alt 1-2: PBCH indicates whether single or multiple beam approach is applied
· Alt 2: Different PSS/SSS structure is used for different beam approaches and blindly detected by UE
In our view, Alt 1 is preferred since it could lead more unified synchronization framework which was already agreed for RAN1 to strive for. Based on the discussion above, it is proposed that RAN1 should study further on how the UE distinguish different beam approaches, taking into account Alt 1-1 and Alt 1-2 from performance and complexity perspective.
Proposal 2: RAN1 should study further on how the UE distinguish different beam approaches, taking into account the following alternatives:
· Alt 1-1: Different SSS sequence is used for different beam approaches 

· Alt 1-2: PBCH indicates which beam approach is applied between single or multiple.
3. Conclusion
In this contribution, we discussed on an mmWave deployment case and it is proposed that
Proposal 1: RAN1 should take into such deployment scenario where macro and micro layers in the same frequency band, e.g. 30GHz band, apply different beam approaches as follows:
· Macro layers apply multi-beam approaches
· Micro layers apply single-beam approaches
Proposal 2: RAN1 should study further on how the UE distinguish different beam approaches, taking into account the following alternatives:

· Alt 1-1: Different SSS sequence is used for different beam approaches 

· Alt 1-2: PBCH indicates which beam approach is applied between single or multiple.
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