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1.  Introduction
At RAN1 #86, it is agreed to study beamforming procedures and system impacts for multi-beam based approach [1].
· 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
· RAN1 should take at least following requirements into account to design initial access
· Providing at least following functionalities
· Detection of NR cell and its ID
· Note: In this context, NR cell corresponds one or multiple TRP(s)
· Initial time/frequency synchronization to the cell
· Providing necessary information for random access
· Providing sufficient number of the identity values to allow deployment flexibility
· FFS: supporting efficient mobility
· FFS: supporting efficient inter-RAT measurement
· Reducing the frequency hypothesis UE needs to search for compared to LTE
· FFS: detecting beam ID(s)

In this contribution, we discuss multi-beam based operations for initial access. 
2. Beam Forming Operation for Initial Access
To cover a cell or sector area for supporting UE’s initial access, a NR-node or TRP may sweep through the beams specifically carrying the DL synchronization signal and essential system information. 
As an example depicted in Figure 1, each beam sweeping time unit for initial access can be defined as a beam sweeping block which may consist of one or multiple CP-OFDM symbols. In each beam sweeping block, either one or multiple beam patterns are used for sweeping. The DL initial access beam sweeping blocks may be periodically transmitted with a periodical time , i.e. DL sweeping period.


[bookmark: _Ref458803080]Figure 1 DL beam sweeping for initial access

As shown in Figure 1, a UE may detect multiple DL synchronization signals in a DL sweeping subframe because a DL sweeping subframe may contain several beam sweeping blocks carrying synchronization signals. 
Observation 1: Multiple DL initial access signals such as DL synchronization signal and essential system information may be transmitted multiple times during an initial access beam sweeping subframe.
As an example illustrated in Figure 2, the second beam sweeping block in a beam sweeping subframe is detected by a UE. If we assume each beam sweeping block for initial access is equal to an OFDM symbol duration, then the time offset between detected beam sweeping block and beam sweeping subframe is equal to one CP-OFDM symbol. Hence, there is a need to distinguish the time offset from a beam sweeping subframe boundary to a detected beam sweeping block in CP-OFDM symbols, when a UE detects multiple DL synchronization signals.


Figure 2 Single and Multi-Pattern Beam Sweeping for Initial Access

Observation 2: There is a need of mechanism to allow UE to distinguish the time offset in symbols from the beam sweeping subframe boundary to the detected beam sweeping symbol.
One of major functions of DL synchronization is providing the cell ID and allowing UE to obtain the initial time/frequency synchronization to the cell. Meanwhile, in the NR system with beamforming, it may require UE to detect the best beam for synchronization during the beam sweeping. If a DL synchronization signal carry both the cell and beam ID, then a UE can detect the cell ID and beam ID from the DL synchronization channel simultaneously and therefore is able to find the symbol offset from the DL sweeping subframe boundary to the detected beam sweeping block. If a DL synchronization signal carries only cell ID, then UE may need to detect another signal for the acquisition of the beam ID within a beam sweeping block. For example, the beam training reference signal may carry the beam ID, which enables UE to uniquely identify the beam and its time offset.
Based on above discussion, we propose the following:
Proposal 1: DL synchronization signal carries both a cell ID and a beam ID to enable a UE to obtain both detected cell ID and beam ID and furthermore the time offset of the synchronization signal within a sweeping subframe.
Proposal 2: DL synchronization signal carries a cell ID and the beam training reference signal carries a beam ID to enable a UE to obtain both the detected cell ID and beam ID and furthermore the time offset of the synchronization signal within a sweeping subframe.
3.   Conclusions
In this contribution we discussed the DL synchronization on beam forming operation for initial access and conclude the following:
Observation 1: Multiple DL initial access signals such as DL synchronization signal and essential system information may be transmitted multiple times during an initial access beam sweeping subframe.
Observation 2: There is a need of mechanism to allow UE to distinguish the time offset in symbols from the beam sweeping subframe boundary to the detected beam sweeping symbol.
Proposal 1: DL synchronization signal carries both a cell ID and a beam ID to enable a UE to obtain both detected cell ID and beam ID and furthermore the time offset of the synchronization signal within a sweeping subframe.
Proposal 2: DL synchronization signal carries a cell ID and the beam training reference signal carries a beam ID to enable a UE to obtain both the detected cell ID and beam ID and furthermore the time offset of the synchronization signal within a sweeping subframe.
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