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1. Introduction
 The study on network energy saving was concluded in November WGs meetings, and the resulting observations were captured in TR 38.864. In the conclusion part, several recommendations toward Work Item scope were made. Based on the recommendations, we discuss about appropriate features for normative phase.
2. Discussion
 In the study item phase, around 20 potential technologies have been listed in TR 38.864, and the gain was evaluated. As the result, the following recommendations were made:Techniques that were recommended or mentioned as beneficial in TR 38.864 are the following:
· Time and frequency domain techniques 
· Technique A-4 of adaptation of DTX/DRX, including the alignment of Cell DTX/DRX with UE DRX
· A technique based on A-3 of UE WUS triggering gNB to wake up
· Adaptation/reduction/elimination of other common channels/signals in single or multi-carrier operation
· Spatial domain techniques
· A technique based on C-1 (Adaptation of spatial elements) 
· Technique C-2 (Adaptation of TRPs in mTRP operation) also has the potential to provide large network energy saving gain.
· Power domain techniques
· A technique based on D-1 (Adaptation of transmission power of signals and channels)

For other higher layer aspects for network energy savings, it is recommended that the normative phase includes not only energy saving techniques but also the mitigation of their impacts when network applies network energy savings technique(s). 


Based on the recommendation, from RAN1 perspective, mostly 1-2 potential techniques from each technology area can be considered as the targets of the potential WI. We believe that the recommended technologies are basic schemes to achieve network energy savings.

 Regarding A-4: Adaptation of DTX/DRX, it aligns the DTX/DRX timing among UEs. Additional signaling or configuration to align TX/RX timing among UEs is expected. Compared with the expected spec. impact, the result of network energy saving gain in the TR is large. Therefore, A-4 could be recommended as the technique for WI phase.
 Regarding A-3: UE WUS, it helps to wake gNB up in an efficient manner. The gNB can transit to active mode for transmitting or receiving a channel/signal upon reception of an uplink signal from the UE. In our opinion, UE WUS can be applied simultaneously with other techniques for the purpose of efficient state transition at gNB. Therefore, A-3 is also recommended as the technique for WI phase.
Regarding adaptation/reduction/elimination of other common channels/signals in single or multi-carrier operation, the motivation is similar to A-4. However, the observed gain was small compared with A-4 in the study item phase. From time budget perspective, the proposed technologies may be in WI scope if the same framework as A-4 can be applied and if spec. impact can be minimized, 
Regarding C-1: Adaptation of spatial elements, it achieves power consumption reduction by adaptively configuring spatial antenna ports and antenna elements, while changing CSI-RS configuration accordingly. It is expected that the gain of network energy saving by applying C-1 changes drastically depending on the assumed adaptation algorithm and environment. At the same time, it is observed that delay and UE power consumption can be affected in some scenarios. However, since multiple companies observed it can achieve high network energy saving gain at least in some scenarios, it could be one of the technologies for WI scope.
Regarding C-2, since it assumes multiple-TRP scenarios, application scenarios are rather restricted than C-1. If prioritization is discussed among recommended technologies, it could be down-prioritized.
Regarding D-1, it is proposed to control transmit power of each channel adaptively. From operator perspective, how to reduce the power while satisfying user requirement is a key to make this technology useful. It is clear that user performance KPI is degraded if the Tx power is reduced. However, since this scheme can achieve rather higher power consumption reduction gain, it could be at least discussed in WI phase.

Observation
Technologies recommended in TR 38.864 have benefit for network energy saving and could be a part of WI scope.
Proposal 1
As the technologies for the initial WI scope, agree to include technologies recommended in the conclusion in TR 38.864.

To make upcoming WI discussion complete, it is important to estimate necessary time budget accurately. To make the WI feasible, WI should start with a minimum set of functionalities at the start timing. After initiation of the WI, additional features can be discussed with analyzing the WI discussion status in plenary meetings.

Proposal 2
WI should start with focusing only on the most agreeable features. For other features, necessity of the inclusion can be discussed in WGs level continuously. The discussion should be finalized by RAN#99 or RAN#100 plenary meetings with proper time budget analysis.

Regarding the high layer functionalities to support network energy savings, the exact techniques mentioned in the TR are the followings:
· Handling legacy UEs and NES-capable UEs via cell (re-)selection techniques
· Enhancing the CHO framework to handover UEs faster.
· Inter-node beam activation and paging enhancement need more study in normative phase, if supported.
· A means that one can prevent legacy UEs from camping on NES cells (of which definition can be left to WI phase), and/or allow NES-capable UEs to (down-)prioritize specific NES cell(s) on specific frequency, is needed, which is left to the WI phase depending on whether the existing mechanism for cell (re)selection is sufficient according to the NES techniques specified.

We agree that the efficient cell switching of UE from NES cell is a key to increase the energy efficiency. As described in the 4th bullet, it is necessary to discuss whether the existing mechanism for cell selection/reselection is sufficient to achieve the intended energy efficiency gain.

Proposal 3
Regarding high layer techniques to reduce the impact of applying network energy saving techniques, the existing mechanisms should be utilized as much as possible, as mitigation methods.

3. Conclusion
We observed the outcome of the study item phase and gave some recommendations about the WI scope. An observation and proposals are the following:


Observation
Technologies recommended in TR 38.864 have benefit for network energy saving and could be a part of WI scope.
Proposal 1
As the technologies for the initial WI scope, agree to include technologies recommended in the conclusion in TR 38.864.
Proposal 2
WI should start with focusing only on the most agreeable features. For other features, necessity of the inclusion can be discussed in WGs level continuously. The discussion should be finalized by RAN#99 or RAN#100 plenary meetings with proper time budget analysis.
Proposal 3
Regarding high layer techniques to reduce the impact of applying network energy saving techniques, the existing mechanisms should be utilized as much as possible, as mitigation methods.

