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1 Introduction
The Study Item [1] to develop a New Radio (NR) access technology includes a broad range of usage scenarios:  enhanced mobile broadband (eMBB), massive MTC (mMTC) and ultra-reliable and low latency communication (URLLC.)  Also multi-beam schemes are considered due to the utilization of above 6GHz channels.  

In this contribution we discuss on providing beam identification information considering NR beamforming feature.  It is proposed to signal the beam identification information in the NR master information block (MIB.)
2 Discussion
In conventional LTE, the MIB contains the information of downlink bandwidth, system frame number, PHICH configuration and number of transmit antennas.  However, some information, such as downlink bandwidth or PHICH configuration or number of transmit antennas, could be numerology-based and be excluded from the NR MIB field consider following agreements in RAN1#85 [2]
· For a NR carrier (from network perspective) using multiple numerologies, at least the following is for further study
· Multiplexing different numerologies within a same NR carrier bandwidth (from the network perspective) is supported
· NR should support of flexible NW and UE channel bandwidth
· FFS: NR carrier bandwidth should consider to allow efficient unlicensed spectrum access
· The NR physical-layer design should allow for fine granularity in terms of NR carrier bandwidth 
· The NR physical-layer design should be such that devices with different bandwidth capabilities can efficiently access the same NR carrier regardless of the NR carrier bandwidth
· FFS: minimum bandwidth
· FFS: There should not be an assumption that devices necessarily support the same set of bandwidths for transmission and reception
· FFS: There should not be an assumption that the network carrier bandwidth is necessarily the same for downlink and uplink
· Timing between data transmission and corresponding HARQ A/N is indicated explicitly
In NR system different usage scenarios may apply different numerology configurations and occupy different channel bandwidth.  And a UE is not required to decode the system information of a service not target to itself.  For example, a NR eMBB accessing UE needs not to decode the related system information, such as downlink bandwidth or PHICH configuration or number of transmit antennas, of a NR mMTC service.  Therefore different numerology may provide its own system information via a broadcast information or through control signalling.  Note that the NR frame boundary alignment issue is still under discussion and it is FFS on whether the parameter of system frame number information in NR MIB is necessary or not.
Observation 1: Different numerology configurations in NR may be applied with different system information settings. 
Observation 2: Some broadcast information, such as downlink bandwidth or PHICH configuration or number of transmit antennas, could be numerology-dependent in NR.
Moreover, beamforming is one of the important features in NR, especially in the above 6GHz channels.  One of the advantages of beamforming is to extend the service range.  As shown in Figure 1, a service area may be covered by multiple beams formed by the eNB.  In this case all beams may transmit the same synchronization signals, such as NR PSS/SSS.  However, it is important for an eNB and an UE to identify the proper serving beam.  With proper serving beam selection, the UE can be served with better receiving signal power. Also, an eNB can improve system spectrum efficiency with spatial-division via beamforming technologies.  Therefore the beam identification information in NR system is necessary.
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Figure 1
Example of multi-beam service

Observation 3: Beam identification information can provide benefit in both eNB and UE side once beamforming technologies applied in NR.
In RAN1#85 it is agreed that

· RAN1 studies both multi-beam based approaches and single-beam based approaches for these channels/signals/measurement/feedback

· Initial-access signals (synchronization signals and random access channels)

· System-information delivery 

· RRM measurement/feedback
· L1 control channel

· Others are FFS
· Note: The physical layer procedure design for NR can be unified as much as possible whether multi-beam or single-beam based approaches are employed at TRP at least for synchronization signal detection in stand-alone initial access procedure

· Note: single beam approach can be a special case of multi beam approach

· Note: Individual optimization of single beam approach and multiple beam approach is possible
Consider the system-information delivery with beam-sweeping mechanism, it is important to acquire beam identification information as earlier as possible.  The beam identification can be cell-based and independent from usage scenarios.  For example, eMBB accessing UEs and mMTC UEs may access signal, which is composed of multiple numerologies, provided by the same beam.  Moreover, the beam identification information can be defined by eNB and broadcasted to its serving UEs.  As shown in Figure 1, the information can be fixed based on the transmission direction.  Each beam may provide the same synchronization signals but different beam identification information to UEs within its service range.  
Observation 4: Beam identification information can be broadcasted without considering the usage scenarios in NR.

Considering the broadcast feature and available signalling space, it is proposed that the beam identification information can be signalled in the NR MIB.
Proposal: It is proposed to signal the beam identification information in the NR MIB.
3 Conclusion
In this contribution we discuss on the beam identification information design in NR.  The following observations are made in the discussion:

Observation 1: Different numerology configurations in NR may be applied with different system information settings. 
Observation 2: Some broadcast information, such as downlink bandwidth or PHICH configuration or number of transmit antennas, could be numerology-based design in NR.
Observation 3: Beam identification information can provide benefit in both eNB and UE side once beamforming technologies applied in NR.

Observation 4: Beam identification information can be broadcasted without considering the usage scenarios in NR.
Based on the observations above it is proposed:
Proposal: It is proposed to signal the beam identification information in the NR MIB.
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