3GPP TSG-SA WG1 Meeting #100 
S1-223127
Toulouse, 14 Nov. – 18 Nov. 2022
(revision of S1-22XXXX)
Title:
Pseudo-CR for new UC: Energy Efficiency of NG-RAN node per site
Agenda item:
7.11
Source: 
ZTE, CMCC 

Contact:
Jiajun Chen  (chen.jiajun1@zte.com.cn)

xu.ling@zte.com.cn

shixiaonan@chinamobile.com,
Abstract: This contribution proposes a new use case for FS_ EnergyServ in which 5G system measures and exposes energy efficiency information of NG-RAN nodes per site.

Discussion

Energy Efficiency is a useful and important metric that can be used as both input and feedback information for network energy saving. When considering Energy Efficiency (EE) as a service or network performance criteria, it is necessary to considering different deployment scenarios including split gNB scenarios.
There are deployment scenarios as shown in the below table1. 

Table 1: the 5G site deployment scenarios
	Deployment scenarios
	Description of scenarios
	gNB components  at the site
	Whether EE of gNB at the site can be evaluated by using EE KPI defined in TS28.554 6.7.1

	Scenario A: 

Non-split gNB at site (standalone deployed)
	a non-CU/DU split gNB is deployed at the site without DC configured.
	a gNB without split DRB configured
	yes

	Scenario B: 

Non-Split gNB at site(DC  architecture)
	split DRB(s) can be configured across two gNBs, one gNB, e.g.,MN can offload traffic of UE to another gNB, e.g.,SN.
	a gNB with  split DRB configured(MN or SN) 
	no,  only one subnetwork EE (including both MN and SN) can be calculated. 

Note : According to KPI definition, the PDCP SDU data volume that the MN is offloaded to other gNB will still be aggregated in the EE calculation of MN, So the EE of MN/or SN calculated separately does not reflect the EE of the site. 

	Scenario C: 

CU/DU Split gNB at site
	in order to achieve more flexible deployment and reduce the cost, The network operator may deploy a large number of DUs in some hotspot area, each DU is deployed as one site for providing certain area coverage.
	DU node
	no, only the whole gNB EE (including all DUs at different sites) can be evaluated 


According to the above table, in the case of dual-connectivity, Since split DRB(s) can be configured across two gNBs at different site, the traffic split point is located in the PDCP layer, so the data volume for per site EE calculations should be measured at RLC layer of the gNB. Furthermore, when the network operator deploys a large number of DUs in some area, each DU is deployed as one site for covering a certain area, it is scenario of “split gNB”. It can be observed that it is benefit to support calculation of EE KPI of gNB's components per site in above scenarios. For example, the energy efficiency of DU at the site can be used for CU to take Energy Saving action on this DU, or use EE as a service criteria to select the target DU/cell during the handover; or in the case of dual-connectivity, MN can use EE as a service criteria to make decision on traffic offload or selecting target SN. 

 In the GSMA EE white paper, it also introduced the site-level EE. Below is the quoted figure from GSMA white paper. 
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Figure1: quoted from GSMA EE white paper

So, it proposes to include the following new use case into the TR22.882.

* * * First Change * * * *
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* * * Next Change * * * *

Followings are all new texts.

5.y
Energy Efficiency of NG-RAN node per site
5.y.1
Description

Energy Efficiency (EE) is a useful and important metric that can be used as both input and feedback information for network energy saving. When considering Energy Efficiency as a service or network performance criteria, it is necessary to considering different NG-RAN node deployment scenarios especially dual connectivity multiple gNBs and DU-CU split gNB scenarios. 
It is benefit to support collecting EE of NG-RAN components per site. The energy efficiency of DU per site can be used for CU to take Energy Saving action on this DU, or use EE as a service criteria to select the target DU/cell during the handover; or in the case of dual-connectivity, MN can use EE as a service criteria to make decision on traffic offload or selecting target SN.
There are deployment scenarios as shown in the below table 5.y.1-1. 

Table 5.y.1-1: the 5G site deployment scenarios
	Deployment scenarios
	Description of scenarios
	gNB components  at the site
	The EE KPI defined in TS28.554 6.7.1 is applied?

	Scenario A: 

Non-split gNB at site (standalone deployed)
	A gNB is in site: non-CU/DU split, no Dual-Connectivity.
	a gNB without split DRB configured
	yes

	Scenario B: 

Non-Split gNB at site with Dual-Connectivity  architecture
	Multiple gNBs are in sites to support Dual-Connectivity.
	a gNB with  split DRB configured(MN or SN) 
	no,  it means one sub-network EE (including both MN and SN) 

Note : According to EE KPI definition, the data volume that the MN is offloaded to other gNB will still be added in the EE calculation of MN, so it doesn’t reflect the truly EE of the site. 

	Scenario C: 

CU/DU Split gNB at site
	The network operator may deploy a large number of DUs in some hotspot areas, and each DU is in one site for providing certain area coverage.
	DU node
	no, only the whole gNB EE (including all DUs at different sites) can be evaluated 


According to the above analysis, in the case of dual-connectivity (Scenario B), split DRB(s) can be configured across two gNBs at different sites, so the data volume to calculate per site EE can be measured at RLC layer of related gNBs. Furthermore, when the network operator deploys a large number of DUs in some area, each DU is deployed as one site for covering a certain area. Although the site-level energy efficiency involves many non 3GPP equipments, it is also possible to calculate the components of the NG-RAN node i.e. DUs per site. One possible evaluation method can be:

NG-RAN per site EE =  Total (RLC SDU Data Volume)(site) / Total Energy Consumption(the components of the gNB at the site)
Here the components of the gNB at the site can be a gNB or a DU.
5.y.2
Pre-conditions

The network operator A deploys 5G network “N” to provide communication services for industry customer C and D. For industry customer C, the communication service is “C type”, while for industry customer D, the communication service is “D type”.
In the 5G network “N”, some of the gNBs can support dual-connectivity. In order to achieve more flexible deployment and reduce the cost, the operator A also deploys a large number of DUs in some hotspot area, each DU is for covering a certain area. For communication service “C type”, dual-connectivity is utilized, while for “D type”, multiple DUs have been configured.
Industry customer C and D have also subscribed the energy efficiency service from network operator A, thus they can get energy efficiency information corresponding to their respective communication services. 
5.y.3
Service Flows

1. Operator A’s 5G network “N” collects energy consumption information of the NG-RAN nodes per site periodically.
2. 5G Network “N” collects network performance information of NG-RAN nodes per site periodically, e.g, RLC SDU data volume of a gNB per site or DU per site.
3. 5G Network “N” calculates the energy efficiency of the NG-RAN nodes per site based on the above information, and reports the energy efficiency per site information to 5G core network of operator A.

4. Customer C asks Operator A to provide the network energy efficiency information related with its communication service “Type C”.
5. The 5G network “N” selects related EE information per sites which work together to provide “C type” communication service and exposes it to customer C.
6. Customer D asks Operator A to provide the network energy efficiency information related with its communication service “Type D”.
7. The 5G network “N” selects related EE information per sites which work together to provide “D type” communication service and exposes it to customer D.
5.y.4
Post-conditions

Customer C can get the energy efficiency information of its communication service. Customer D can get the energy efficiency information of its communication service.
5.y.5
Existing features partly or fully covering the use case functionality

In order to get the energy efficiency of the NG-RAN node per site, the existing EE defined in TS28.554 6.7.1 can be applied for non-split gNBs standalone deployment scenario, not for other dual-connectivity or DC deployment scenarios.
In detail, the existing NG-RAN data EE KPI in TS28.554 6.7.1 (quoted below) is defined for the sub-network , where EE KPI is equal to the ratio DV/EC (unit in bit/J) over a time period, the DV is the overall PDCP Data Volume of  one or more gNBs, and EC is the Energy Consumption of  one or more gNBs. If we assume the sub-network only contains a gNB which is not configured with dual-connectivity, then the minimum granularity of such EE definition is a gNB level.

---------------------------------------------------- quoted from TS28.554 ----------------------------------------------------------
6.7.1
NG-RAN data Energy Efficiency (EE)

6.7.1.1
Definition

a)
EEMN,DV.

b)
A KPI that shows mobile network data energy efficiency in operational NG-RAN. Data Volume (DV) divided by Energy Consumption (EC) of the considered network elements. The unit of this KPI is bit/J.
c)
EEMN,DV
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 - for non-split gNBs;
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 - for split-gNBs;
d)
SubNetwork
e)
The Data Volume (in kbits) is obtained by measuring amount of DL/UL PDCP SDU bits of the considered network elements over the measurement period. For split-gNBs, the Data Volume is calculated per Interface (F1-U, Xn-U, X2-U). The Energy Consumption (in kWh) is obtained by measuring the PEE.Energy of the considered network elements over the same period of time. The samples are aggregated at the NG-RAN node level. The 3GPP management system responsible for the management of the gNB (single or multiple vendor gNB) shall be able to collect PEE measurements data from all PNFs in the gNB, in the same way as the other PM measurements.

------------------------------------------------------- quoted  end -----------------------------------------------------------------------
5.y.6
Potential New Requirements needed to support the use case

[PR.y.1.6-001] The 5G system shall support the measurement on energy efficiency of NG-RAN node per site, including gNBs in dual-connectivity or DU in site.

 [PR.y.1.6-002] Based on operator policy, the 5G system shall be able to select and expose energy efficiency information which is related with specific communication service to a trusted third party.
* * * End of Changes * * * *
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