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1. Introduction
A new study item on network energy saving was approved in RAN plenary #94e with the following objectives, yellow-highlighted part is related to RAN2:
	1. Definition of a base station energy consumption model [RAN1]
(skipped…)
2. Definition of an evaluation methodology and KPIs [RAN1]
(skipped…)
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

The study should prioritize idle/empty and low/medium load scenarios (the exact definition of such loads is left to the study), and different loads among carriers and neighbor cells are allowed. 

(skipped…)

Note 1: legacy UEs should be able to continue accessing a network implementing Rel-18 network energy savings techniques, with the possible exception of techniques developed specifically for greenfield deployments.

(skipped…)



In this contribution, we aim to discuss and propose the most fundamental principle for Rel-18 NES working in RAN2.

2. Discussion
2.1. Principles for RAN2 work
As prioritized in the SID, by common consent there is still room for network energy saving in idle/empty and low/medium load scenarios. Current evaluation metric and KPI considerations, such as BS energy consumption modeling [1], energy efficiency (EE) revision [2], and user perceived throughput (UPT) adoption [2], focus on the performance guarantee aspects for possible network energy saving techniques in future 5G network deployment. However, without considering the service continuity which is a more important metric for inactive or lightly loaded UEs, and without seamless coexistence of novel and legacy UEs, the outcome of network energy saving may not be justified.

Proposal 1 Service continuity and legacy coexistence shall be essential principles for techniques evaluation, design, and migration strategies of NES in RAN2.

2.2. Legacy aware design
In energy saving use cases [3], one typical scenario of energy saving is to switch off capacity boosters when the traffic demand is low and reactivated them on a need basis (see also clause 5.6 in TR 37.816 [4]). The switch-off decision is made based on its own cell load information or by O&M.

Since from Rel-15 RAN3 had addressed the issue of cell management and introduced mechanisms to manage the activation, deactivation, back to operation and out-of-operation of cells served by an eNB or gNB [5]. In Rel-15 NR WIs, some functionalities of energy saving had been supported, including booster cell activation/deactivation over Xn/X2/F1 interface, and peer eNB/gNB are informed by en-gNB/gNB owning the concerned cell about the activation/deactivation actions. As for Uu interface, there is no dedicated specification change and such a capacity booster switch-off action and relevant procedures occurred between network nodes are transparent to UE. Same principles applied for the same enhanced for inter-system energy saving solutions in Rel-16 WIs.

Observation 1 The existing energy saving solutions for EUTRAN and NG-RAN cell operation management are mature and rather detailed to be reused as a start point for Rel-18 NES.

However, it is possible to have legacy UEs able to connect to EUTRAN or to the NG-RAN only so that any Rel-18 network energy saving solution aimed at turning off coverage layer cells of one of the EUTRAN or NG-RAN systems would imply the risk of leaving UEs out of coverage. Meanwhile we have the similar risk for legacy UEs supporting only some LTE/NR frequency bands. Such concern is also valid for the scenario at switch off of a R18-NES-capable cell in one of the NG-RAN coverage layers, R18-NES-capable UEs served by that cell can be offloaded to be served by the other available cells but legacy UEs are not because legacy UEs not supporting R18 NES techniques for service/coverage offloading.

Observation 2 Without legacy aware design, Rel-15/Rel-16 network energy saving would not function well and could even harm legacy UEs’ KPIs. So does Rel-18 NES.

Let’s say that a capacity booster cell is going to be turned off by decision made from Rel-18 NES function, NW need a PAGING-like mechanism to motivated UEs served by the deactivating booster cell to move to other active gNB as soon as possible for service continuity and network power saving gain maximization. It is obviously the legacy aware design (i.e., method B in Table 2-1) is the promising choice for the success of Rel-18 NES deployment and the balance between NW and UE power saving.

	Offload method candidate
	Legacy awareness
	Impact level to UE power saving

	A. New indicator in PAGING to directly indicate CELL OFF and/or new mechanism to trigger cell reselection.
	NO
	HIGH

	B. PAGING for SI modification and UE reread SI to know CELL BARRED
	YES
	LOW


Table 2-1. Offload method evaluation

Proposal 2 Consider to mandate legacy awareness as RAN2 working principle for Rel-18 NES and we must not sacrifice UE power saving for network power saving.

2.3. UE assistance information leverage
Considering the long-term evolution of SON techniques, there are many UE assistance information and various events’ reporting are included for MLB or MDT [6] purpose already. RAN2 shall avoid information duplication and additional assistance information is going to be proposed for Rel-18 NES shall be evaluated carefully.

Proposal 3 Consider to reuse existing SON/MDT assistance information as building block for Rel-18 NES.

3. Summary
In previous section we made the following observations:
Observation 1 The existing energy saving solutions for EUTRAN and NG-RAN cell operation management are mature and rather detailed to be reused as a start point for Rel-18 NES.
Observation 2 Without legacy aware design, Rel-15/Rel-16 network energy saving would not function well and could even harm legacy UEs’ KPIs. So does Rel-18 NES.

Based on the discussion in the previous sections we propose the following:
Proposal 1 Service continuity and legacy coexistence shall be essential principles for techniques evaluation, design, and migration strategies of NES in RAN2.
Proposal 2 Consider to mandate legacy awareness as RAN2 working principle for Rel-18 NES and we must not sacrifice UE power saving for network power saving.
Proposal 3 Consider to reuse existing SON/MDT assistance information as building block for Rel-18 NES.
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