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1	Background
3GPP RAN has approved a new Study on network energy savings for NR, [1]. The latest Status Report on the SI is in [2].
2	Discussion
This paper is to analyse the RAN3 aspects, based on the SI objectives and agreements from RAN1 so far.
2.1 	Objectives in the Study Item
	The objectives of the study are the following:

1. Definition of a base station energy consumption model [RAN1]
· Adapt the framework of the power consumption modelling and evaluation methodology of TR38.840 to the base station side, including relative energy consumption for DL and UL (considering factors like PA efficiency, number of TxRU, base station load, etc), sleep states and the associated transition times, and one or more reference parameters/configurations.

2. Definition of an evaluation methodology and KPIs [RAN1]
· The evaluation methodology should target for evaluating system-level network energy consumption and energy savings gains, as well as assessing/balancing impact to network and user performance (e.g. spectral efficiency, capacity, UPT, latency, handover performance, call drop rate, initial access performance, SLA assurance related KPIs), energy efficiency, and UE power consumption, complexity. The evaluation methodology should not focus on a single KPI, and should reuse existing KPIs whenever applicable; where existing KPIs are found to be insufficient new KPIs may be developed as needed.
Note: WGs will decide KPIs to evaluate and how.

3. Study and identify techniques on the gNB and UE side to improve network energy savings in terms of both BS transmission and reception, which may include:
· How to achieve more efficient operation dynamically and/or semi-statically and finer granularity adaptation of transmissions and/or receptions in one or more of network energy saving techniques in time, frequency, spatial, and power domains, with potential support/feedback from UE, and potential UE assistance information [RAN1, RAN2]
· Information exchange/coordination over network interfaces [RAN3]
Note: Other techniques are not precluded



Observation 1: It lays on the RAN3 scope to study and identify interfaces aspects related to the techniques on the gNB and UE side to improve network energy savings in terms of both BS transmission and reception.
2.2	TR 38.864 structure


TR skeleton for TR 38.864 Study on network energy savings for NR is endorsed in R1-2205307.
RAN3 aspects are to be captured under Chapter 6 Techniques to improve network energy savings.
Proposal 1: it is proposed that RAN3 to include the sub areas to be discussed and the solutions associated.
2.3	Agreement on UE assistance information to aid the gNB to perform energy saving techniques

	Agreement
Further study techniques and enhancements on assistance information from the UE to aid the gNB to perform energy saving techniques
· Some examples of assistance information are, but not limited to:
· preferred SSB configurations,
· indication of semi-static UL channel transmissions,
· indication of UE’s buffer status for UL channel transmissions, 
· [bookmark: _Hlk106889194]UE traffic information such as service priority, delay tolerance, data rate, data volume, traffic type, time criticality, and packet size(s), 
· [bookmark: _Hlk106889217]coverage, mobility status, location.
· [bookmark: _Hlk106889254]conditions for triggering the assistance information from the UE



We understand that RAN2 will further discuss the UAI related topic. What related to RAN3 is that we should discuss how the information is transferred inside the network, in order to make the best use of it in Network Energy saving.

Proposal 2: it is proposed that RAN3 to discuss how the UAI will be transferred in the network in order to best use it in the Network Energy Saving.
2.4	Information exchange and coordination over Network Interface to improve network energy saving

Energy consumption is a big challenge of 5G system today and main power consumption comes from radio unit of RAN system. The Network power consumption for NR is said to be less compared to LTE because of its lean design. In the current implementation, however, NR will most likely consume more power compared to LTE, e.g., due to the higher bandwidth, and other new performance-enhancing features that contributes addition energy consumption. As the Network is expected to be able to support the UE with its maximum capability (e.g. throughput, coverage, etc.), the Network may need to use full configuration even when maximum Network support may not needed.

NR has already some means for network energy saving, for example, Cell de-/activation is a known energy saving scheme.
But Energy efficiency can be improved by various means such as load reduction, coverage modification, enhanced paging, and other RAN optimizations. It in fact depends on many factors including load at and capabilities of different RAN nodes, KPI/QoS requirements, number and traffic characteristics of active UEs, UE mobility, cell utilization, etc.  

RAN3 need to study how information exchange and coordination between network nodes to enhance network energy saving.

Proposal 3: it is proposed that RAN3 to discuss and agree the Text Proposal to the TR.

3	Proposals
Observation 1: It lays on the RAN3 scope to study and identify interfaces aspects related to the techniques on the gNB and UE side to improve network energy savings in terms of both BS transmission and reception.
Proposal 1: it is proposed that RAN3 to include the sub areas to be discussed and the solutions associated.
Proposal 2: it is proposed that RAN3 to discuss how the UAI will be transferred in the network in order to best use it in the Network Energy Saving.
Proposal 3: it is proposed that RAN3 to discuss and agree the Text Proposal to the TR.
The Text Proposal is submitted in R3-224528.
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