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1 Introduction
This paper provides text proposal to TR 38.804 on guidelines in terms of energy efficiency for designing NR radio protocols.
2 Discussion
RAN#71 in March approved a 5G SID [1], whose initial aspect for RAN2 is to study/agree on the radio protocol architecture and procedures. Since energy efficiency is a key performance requirement of 5G from the perspectives of both eNB and UE [2], we should carefully investigate the overall 5G procedures/signalling design considering energy efficiency from the initial stage. 
In addition to the RAN 5G requirements [2], the NGMN 5G white paper [3] and TR 22.891 (SMARTER) [4] have claimed that energy efficiency (bit/J) of 5G needs to be enhanced by 1000s times in the next 10 years. To fulfil 5G energy efficiency requirement, even if triple spectral efficacy and 25 times bandwidth increase are assumed, further improvement of energy efficiency is needed. Although energy efficiency has been an important KPI in conventional cellular systems, features being considered for 5G RAT (e.g. enhanced Tx/Rx beamforming) present new challenges in providing enhanced level of energy efficiency [5].

As the network architecture of New RAT, both LTE-NR tight interworking and standalone NR are considered. The number of over-the-air connections on UE that varies according to the network architecture of NR has big impact on UE energy consumption. For instance, LTE-NR tight interworking has dual connectivity of LTE and NR which consumes far more energy than standalone NR where UE has single connectivity [6].  In addition, enhanced features under discussion for NR such as UL based mobility support, unicast system information delivery and DL DTX should not degrade energy efficiency of both network and UE.
Proposal 1: NR radio protocols and procedures should be designed to provide improved energy efficiency regardless of operating frequency and network architecture of New RAT.
Proposal 2: New features proposed to NR radio protocols should not severely degrade energy efficiency of both network and UE.
L2 operation of NR is desirable to minimize common broadcast signals and channels as well as UE feedbacks. Services specific L2 can reduce system overhead with the optimized transmission period of common broadcast signalling such as synchronization, system information, reference signal and feedbacks. 

NR above 6GHz is supposed to operate on wider bandwidth with analog/digital beamforming, and the use of beamforming may lead to heavy system overhead. The overhead of common broadcast signalling can be multiplied with the number of TX and/or RX beam, thus NR needs to minimize the size of all broadcast signalling as much as possible. Also NR should develop a method to delivery broadcast signalling within limited special resources.
Proposal 3: Transmission of always-on control signals and broadcast messages should be minimized in time, frequency and space resource domain.
3 Conclusion
Proposal 1: NR radio protocols and procedures should be designed to provide improved energy efficiency regardless of operating frequency and network architecture of New RAT.
Proposal 2: New features proposed to NR radio protocols should not severely degrade energy efficiency of both network and UE.
Proposal 3: Transmission of always-on control signals and broadcast messages should be minimized in time, frequency and space resource domain.
A text proposal for NR TR [7] related with proposal 1, 2, 3 can be found in Annex A. 
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Annex A: Text proposal for TR 
4 Deployment scenarios and guidelines

This section describes the deployment scenarios assumed for the New Radio Access Technology and the guidelines for designing the radio interface protocols for the New Radio Access Technology.

<< omit unrelated part >>
4.2
Guidelines

In terms of energy efficiency:

- NR radio protocols and procedures should be designed to provide improved energy efficiency regardless of operating frequency and network architecture of New RAT.

- New features proposed to NR radio protocols should not severely degrade energy efficiency of both network and UE.

- Transmission of always-on control signals and broadcast messages should be minimized in time, frequency and space resource domain.
