[bookmark: _GoBack]3GPP TSG-RAN WG3 #111-e								R3-210839
25 January – 4 February 2021 Online

Agenda Item:	10.2.3
Source:	China Telecom
Title: 	Further Discussion on new Cell Status for Energy Saving Operation
Document for:	Discussion
Introduction
Two cell status, deactivate and active, for intra-system and inter-system energy saving had been specified in SON/MDT WID. Given that switching off a NR cell during low traffic hours will lead to 5G signal disappeared in a region, operators prefer to adopt other energy saving solutions, e.g., channel shutdown, symbol shutdown, to trade off the user’s experience and power consumption. In [1], a new cell status was proposed in RAN3#110 meeting. However, there was no consensus on this status. the new cell state “low power consumption” should be clearly defined to make it interoperable. This paper elaborates the definition and requirements of “low power consumption” and gives some analysis on its impact on F1/S1/NG interface.
Discussion
Background
As per TR37.816, one of the typical scenario for inter-RAT inter-system energy saving is that the gNB connects with 5GC to provide boost capacity, the LTE eNB connects with EPC to provide basic coverage. The NR capacity booster cells may be switched off to save the energy of the base stations. Obviously, switching off a cell is a straight and efficient method to reduce the power consumption for a base station. This switching off operation is also called as carrier shutoff or deep sleep. In 5G initial deployment phase, due to only one frequency is commonly deployed in network to provide basic coverage for NR, switching off operation will lead to 5G icon disappeared on user screen. Switching off operation is mainly used in the indoor sub-systems, especially for the typical tidal scenes of shopping malls and subways.
Currently, some implementation solutions for energy saving, e.g., RF channel shutdown, symbol shutdown, reducing Tx power, have been applied in 5G network to achieve the reduction of power consumption. Some solutions or their combined solutions have only a small effect on the coverage performance. Therefore, switching off operation is not the only way to reduce the power consumption for 5G base station in off-peak hour.
Observation: Switching off operation is not the only way to reduce the power consumption for 5G base station in off-peak hour.
Requirements for new cell status
This cell status does not involve any specific private technology. In order to reduce the power consumption as low as possible, as shown in figure 1, the gNB shall reduce or control its cell load at low level. Given that 5G NR frequencies are usually configured as the highest priority for mobility strategy, the LTE eNB will handover or redirection 5G capable UEs to its neighbour NR cells. In order to reduce the traffic from 4G network, the NR gNB could inform this status to 4G eNB to forbidden the UEs with high data rate service to be handover to 5G network. For idle UE or inactive UE, this status does not change any mobility strategy. 
[image: ]
Figure 1 power consumption comparison for different ES function(50% load with ES function disabled as baseline)
Proposal 1: The intention of “Low Power Consumption” is to forbidden the UEs with high data rate service to access 5G network.
F1/NG/S1 impact
To support inter-system inter-RAT energy saving, it is need to introduce cell status information in the existing Inter-System SON Information Report message in S1AP and NGAP interfaces. Once this state received, the eNB can decide the corresponding inter-RAT mobility strategy to the NR node. 
Proposal 2: To support inter-system inter-RAT energy saving, it is need to introduce cell status information in the existing Inter-System SON Information Report message in S1AP and NGAP interfaces.
In CU/DU split architecture, it is need to indicate the cell status in GNB-DU CONFIGURATION UPDATE message. In existing F1 message, the following IEs are used to indicate the active cells in DU.
	Cells Status List
	
	0..1
	
	Complete list of active cells
	YES

	> Cells Status Item
	
	0 .. <maxCellingNBDU>
	
	
	EACH

	>> NR CGI
	M
	
	9.3.1.12
	
	-

	>>Service Status
	M
	
	9.3.1.68
	
	-



In order to support the new cell status, the low power consumption status shall be contained in Service Status IE. 
Proposal 3: In order to support the new cell status, the low power consumption status shall be contained in Service Status IE. 

Proposal
Based on the above analysis, we have the following proposal:
Proposal 1: The intention of “Low Power Consumption” is to forbidden the UEs with high data rate service to access 5G network.
Proposal 2: To support inter-system inter-RAT energy saving, it is need to introduce cell status information in the existing Inter-System SON Information Report message in S1AP and NGAP interfaces.
Proposal 3: In order to support the new cell status, the low power consumption status shall be contained in Service Status IE. 
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