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Discussion and decision
1. Introduction
In 3GPP RAN #71 meeting, the study item on next generation (5G) new radio access technology was approved [1]. Since it is the first RAN1 meeting for this new SI, before discuss the specific solutions design and detail numerology, the design targets and principles for 5G new radio interface should be fully discussed and better reach some consensus.  
Thus in this contribution, we try to bring some considerations on the high level principles which need to be take into account when design the new radio interface for 5G.

2. Discussion
In this part, some properties are identified from our perspectives and further analyzed. The highlighted aspects which should be considered in new radio interface design include unified, E2E network slicing and forward compatibility & scalability.
· Unified air interface  
Unified air interface is very essential property for 5G and have been proposed by several companies since 5G workshop meeting. The usage scenarios of eMBB, mMTC, URLLC have quiet different requirements on air interface, even for the same usage scenario the various services/ applications may still have diverse requirements. For example, the main distinctions for the above three usage scenarios are extremely high peak data rate for eMBB, massive connection and very low peak data rate for mMTC and low latency and ultra-reliable for URLLC. For mMTC scenario, a typical service is immobile and long term battery life MTC for sensing or smart grid while the other type is location tracking or positioning for containers or wearable devices.  
The new radio interface for 5G should utilize the unified framework to support all usage scenarios and numerous services, which no needs to design multiple frameworks. It is helpful for promote 5G system proposal globally and reduce redundant specification work load.
For operators, the ideal status for unified interface is when a single 5G base station is deployed the same hardware equipments can support all types users of 5G network. The hardware equipments mean BBU(s), RRU(s) and antennas. However considering the frequency bands for 5G may span large than 65GHz (3.5GHz to 70GHz), RRUs and antennas are hard to share between below and above 6GHz bands. This may lead to the CAPEX increasing of 5G RAN deployment for operators. Thus it is necessary to efficiently developing and using the abilities of computing/ processing of BBUs as much as possible. Furthermore, how to reduce the OPEX for 5G network should be taken into account since the CAPEX is predictable to be high and not easy to save.

The other issue is the enabled technologies may be different for the three usage scenarios. For instances, the URLLC may adopt non-scheduling accessing while eMBB will still use scheduling-based accessing method. And for massive antennas and beamforming, eMBB scenario requires accurate beam to concentrate the transmit power and reach spatial multiplexing and on the other side mMTC may need the wide cell coverage area to allow large number devices to get connections with network. Thus for different usage scenarios the enabled technologies should be identified and coexistence and coordination between these technologies should be further studied.
Proposal 1: for design the unified air interface, reducing CAPEX and OPEX should be considered; the enabled technologies should be identified for different usage scenarios and coexistence and coordination between these technologies should be further studied.
· End to end network slicing

Network slicing can be considered as the fundamental feature for 5G system not only for core network side but also for radio network side. To support end to end network slicing, the radio interface should be programmable and flexible. And the joint operation and interface with core network slicing should be considered. The key issues should be considered in RAN1 study including how to mapping the core network slicing to radio interface slicing and how to calculate the actual bearing physical resources.
For illustration, we take the physical resources extension for example. When the users continuously increase for a specific slicing or congestion occurs in a radio slicing, it is the issue that how to extend the physical layer resources for this slicing. If more PRBs or sub-frames need to be allocated the specific slicing, it could be a issue which may impact on users of other slicings. 
Proposal 2: For E2E network slicing, the key issues should be considered including how to mapping the core network slicing to radio interface slicing and how to calculate the actual bearing physical resources.

· Forward compatibility and scalability

This aspect will be discussed in our another contribution [2].
3. Conclusion

In this contribution, we discuss the design principles for the new radio interface for 5G from three aspects. The following proposals of the issues for further investigation can be summarized:
Proposal 1: for design the unified air interface, reducing CAPEX and OPEX should be considered; the enabled technologies should be identified for different usage scenarios and coexistence and coordination between these technologies should be further studied.
Proposal 2: For E2E network slicing, the key issues should be considered including how to mapping the core network slicing to radio interface slicing and how to calculate the actual bearing physical resources.
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