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1. Introduction
In RAN1#86 meeting, initial access related agreements including common framework for initial access were made as follows:
	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


In this contribution, we discuss further regarding common framework for initial access.
2. Discussion on Common framework for initial access
Single beam based and multi-beam based deployments
In NR, different beamforming coverage could be applied to the common signal and channel according to the frequency band. At below 6GHz, it is expected that NR also provide similar coverage with LTE/LTE-A using single wide beam. On the other hand, at above 6GHz, it is expected that the cell coverage becomes quite smaller, especially in 30GHz and 70GHz, mainly due to large propagation loss and more blockage. It is seemed that multi-beam technique would be one of promising solutions to cope with the poor cell coverage [1]. Therefore, we can assume that single-beam based approach is applied to below 6GHz, and multi-beam based approach can be applied to above 6GHz.
Proposal 1: Like as LTE/LTE-A system, NR assumes that single-beam is considered at below 6GHz, and repetition could be applied for coverage enhancement.

Proposal 2: NR assumes that beamforming is primarily considered for coverage enhancement at above 6GHz.
For initial access in NR, we can consider to transmit common signal and channel for the purpose as followings:
· Synchronization Signal (e.g. PSS, SSS): Time/Frequency synch, Cell-ID acquisition

· System information delivery channel (e.g. PBCH): System bandwidth, PRACH configuration
· RRM measurement signal (e.g. MRS, Beamformed MRS): TRP selection, Beam selection, Handover

· L1 control channel: Paging, Random access response, System Information

To transmit common signal/channel to UE in service area, gNB may apply different transmission method according to each beam approach. In the initial access procedure, several points (e.g. Synchronization signal transmission, UE behaviour, System Information, PRACH configuration, RRM measurement, L1 control channel delivery, etc.) would be different according to the beam-approaches. Therefore, when we design NR initial access procedure and signal, we need to carefully investigate what is common factor and what is individual optimization factor for beam-bases approach.
For example, synchronization signal transmission and UE detection behaviour would be different in single-beam and multi-beam approach. In single beam approach, gNB can transmit all common channel/signal using single beam. All common channel/signal could be transmitted at single time. On the other hand, in multi-beam approach, gNB uses beam sweeping method when there is no information regarding the distribution of UE who are trying initial access. In this case, same initial access signal including synchronization signal and system information delivery channel would be transmitted several times. If UE doesn’t get the information whether single-beam or multi-beam approach is applied, UE would assume single-beam approach to find synchronization signal and system information delivery channel. During synchronization signal detection process, UE could implicitly know which beam-approach is used. If UE conclude that multi-beam approach is applied, UE may try coherent combining of system information delivery channel from multiply receiver signal.
Proposal 3: When NR initial access procedure and signal are designed, NR should carefully investigate what is common factor and what is individual optimization factor for beam-bases approach.
Different/multiple numerology

In RAN1#86 meeting, it was agreed to study regarding subcarrier spacing for synchronization signal. If reference numerology is introduced for a given frequency range, it is needed that synchronization signal is designed according to reference numerology for each frequency range. For simple design and low implementation complexity, it could be assumed that sequence of synchronization signal is commonly used across multiple numerologies. Considering on numerology scalability, NR PSS and SSS could be designed according to the scalability. That is, when OFDM symbol duration is reduced due to increased subcarrier spacing, the bandwidth for NR PSS and SSS should be expended for securing required energy. One simple method is to keep the number of RE for synchronization signal when subcarrier spacing is changed as shown in Figure 1. In our companion contribution in [2], more considerations on synchronization signal design are described.  
Proposal 4: NR assumes that NR synchronization signal is commonly designed across different numerologies.
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Figure 1. Example of synchronization signal design with commonality and scalability
Multiplexing of common signal/channel
For multiplexing of common signal/channel in NR, it is needed to consider on minimum bandwidth and beam-operation mode. If frequency band which includes 1.4MHz bandwidth at below 6GHz should be assumed in NR, synchronization signals (e.g. PSS and SSS) and system information delivery channel (e.g. PBCH) could be multiplexed in time domain. Also, we can think that single beam approach would be applied for that case. On the other hand, for the case that multi-beam approach is assumed, frequency domain multiplexing may be more efficient way than time domain multiplexing. However, since FDMed approach requires wider bandwidth, it may be applied at higher frequency band which can provide wider system bandwidth. 
In short, it can be considered that TDMed approach is applied for below 6GHz and FDMed approach is for above 6GHz. Also, in case of wider bandwidth is provided at below 6GHz, FDMed approach can be applied for below 6GHz, which provide design commonality across frequency band.
· At below 6GHz, TDMed approach is applied with single beam, also FDMed can be considered if wider system bandwidth is provided.
· At above 6GHz, FDMed approach is applied with beam sweeping.
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Figure 2. Example of synchronization signal transmission according to beam approaches

Proposal 5: Study multiplexing method for common channel/signal for initial access.
3. Conclusion
In this contribution, we discussed consideration points on common channel/signal design and initial access procedure for NR system. The following is our proposal:

Proposal 1: Like as LTE/LTE-A system, NR assumes that single-beam is considered at below 6GHz, and repetition could be applied for coverage enhancement.
Proposal 2: NR assumes that beamforming is primarily considered for coverage enhancement at above 6GHz.

Proposal 3: When NR initial access procedure and signal are designed, NR should carefully investigate what is common factor and what is individual optimization factor for beam-bases approach.
Proposal 4: NR assumes that NR synchronization signal is commonly designed across different numerologies.
Proposal 5: Study multiplexing method for common channel/signal for initial access.
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