3GPP TSG-RAN WG3 #109-e
R3-205307

17-28 August 2020

Online

Agenda item:
10.2.1.2
Source: 
ZTE, China Unicom, China Telecom
Title: 
Consideration on RAN energy efficiency    

Document for:
Discussion and Approval
Introduction

In the reply LS[1] from SA5 received at RAN3 #108-e, SA5 agreed to use measurement of RLC data volume to calculate the energy efficiency, and SA5 also asked RAN3 to feedback the following analysis:

SA5 would like to highlight that, in case gNBs with geographically distributed gNB-DUs:

1.The existing EE KPI for NG-RAN, defined in TS 28.554, is calculated based on:

a)Measuring PDCP Data Volumes (DV) at gNB-CU level, i.e. centrally,

b)Measuring Energy Consumption (EC) at each site (at gNB-CU site and at each gNB-DU site),

c)Collect all these measurements and calculate the EE KPI

2.According to our understanding of RAN3 TR 37.816, the EE KPI would be calculated based on:

a)Measuring RLC Data Volumes for each gNB-DU of a given gNB, i.e. at each site

b)Measuring Energy Consumption in the same way as in 1b) above.

SA5 thinks that:

a)given that these two measurement methods are different, a new EE KPI would have to be defined;

b)though these two measurement methods are different, the resulting EE KPI value, aggregated at gNB level, should be the same.

In this contribution, we will discuss the above issues of the energy efficiency and provide the reply LS draft in [2], and the corresponding CR to TS38.300 in [3]. 
Discussion
EE KPI Value
In the LSin, SA5 requests RAN3 provide reply on the EE KPI measurement methods as below:

a)given that these two measurement methods are different, a new EE KPI would have to be defined;

b)though these two measurement methods are different, the resulting EE KPI value, aggregated at gNB level, should be the same.

The defined measurements for current EE KPI of PDCP data volume in SA5 TS28.522 are performing at PDCP or CU-UP. In the past RAN3 meeting, we agreed the measurements in 28.552 are not sufficient anymore,e.g, in the case of one CU-UP sharing with different gNB. So, we think it is reasonable to define a new EE KPI using RLC data volume measurement.

But for the two different EE KPI , we think the resulting EE KPI value of different measurement methods, aggregated at gNB level, there is no guarantee that these two EE KPI values are always the same. For example, in the case of  PDCP duplication, the PDCP entity therefore consists in submitting the same PDCP PDUs multiple times: once to each activated RLC entity of the DRB. When an AM RLC entity has successfully delivered some PDCP PDUs to the UE, the PDCP entity shall inform the other RLC entity(ies) to discard these successfully delivered PDCP PDUs to avoid unnecessary transmission. In this case, due to the duplicated packets discarding in RLC entity, the total data volume measured at RLC entity(ies) of the DRB is less than the throughput of the PDCP layer. Therefore, the resulting EE KPI value of different measurement methods is different.
From the above discussion, we suggest to reply to SA5 as below:
Proposal 1 : RAN3 thinks it is reasonable to define a new EE KPI using “RLC Data Volumes”. However, the resulting EE KPI value using different measurement methods maybe different in some cases,e.g, duplicated packets discarding in RLC entity when PDCP duplication is configured.
More Granularity of EE KPI
In the TS28.554 , the KPI of NG-RAN data Energy Efficiency is defined as below: 

-----------------------------------------------------------------------------------------------------------------------------------
6.7.1.1
Definition

a)
EE_MNDV.

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.

-------------------------------------------------------------------------------------------------------------------------------
From the above definition, the EE KPI is only applied for a subnetwork, and indicates the mobile network data energy efficiency in an operational NG-RAN. However, considering that the RAN node could be provided by different vendors, EE KPI for per RAN node granularity  is useful to evaluate the performance of equipment from different vendors. For the same reason, the EE KPI for per gNB,per CU, per DU or per UP is also useful.
From the above discussion, we suggest reply SA5 as below:
Proposal 2 :The EE KPI in TS28.554 is only applied for a subnetwork, RAN3 think the EE KPI can also be applied for a specific network element, e.g, per gNB, per CU, per DU, and per UP, which is useful to evaluate the performance of equipment from different vendors. RAN3 would like to confirm with SA5 on the above understanding, and update TS28.554 accordingly if needed.
Proposal 3:The draft reply LS to SA5 is provided in [2], and the corresponding CR to TS38.300 is provided in [3].
Conclusion
Proposal 1 : RAN3 thinks it is reasonable to define a new EE KPI using “RLC Data Volumes”. However, the resulting EE KPI value using different measurement methods maybe different in some cases,e.g, duplicated packets discarding in RLC entity when PDCP duplication is configured.

Proposal 2 :The EE KPI in TS28.554 is only applied for a subnetwork, RAN3 think the EE KPI can also be applied for a specific network element, e.g, per gNB, per CU, per DU, and per UP, which is useful to evaluate the performance of equipment from different vendors. RAN3 would like to confirm with SA5 on the above understanding, and update TS28.554 accordingly if needed.
Proposal 3:The draft reply LS to SA5 is provided in [2], and the corresponding CR to TS38.300 is provided in [3].
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