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Decision/action requested

The group is asked to approve this contribution
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Rationale

This discussion paper only focuses on the NG-RAN PEE part and does not include the 5GC PEE part. 3GPP is “responsible” for defining EE KPI(s) for 5G PNFs and VNFs. However, PEE measurements for VNF(s) and combined PNF(s) / VNF(s) are out of scope of this discussion paper. It addresses only PEE measurements for 5G PNFs.
Background SA5#124
S5-192160, see [4], was discussed at SA5#124, below notes from discussions.
Summary of progress:
· One discussion paper on data volume measurements in NG-RAN for EE purposes was discussed. After discussions, it was agreed that, due that gNB can be multi-vendor and split (or not), it is necessary to define PEE measurements per gNB component, and aggregate them at gNB level. For non-split gNBs, the PEE measurement could be done at the ManagedElement level, provided that the subject ME does not contain other network functions (e.g. UPF) as well. It was agreed that more discussion is needed on this.

Observation 1:  NG-RAN specs
NG-RAN (NR) Architecture are defined in a number of RAN specs, below copied background information from clause 6.1 in 3GPP TS 38.401 [1]. It can be noted (Figure 6.1.2-1) that a gNB consist of 3 logical function gNB-DU, gNB-CU-CP and gNB-CU-UP, and numerical relation can also be shown.
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Figure 6.1-1: Overall architecture

The NG-RAN consists of a set of gNBs connected to the 5GC through the NG interface.

gNBs can be interconnected through the Xn interface. 

A gNB may consist of a gNB-CU and one or more gNB-DU(s). A gNB-CU and a gNB-DU is connected via F1 interface.
One gNB-DU is connected to only one gNB-CU.

NOTE:
For resiliency, a gNB-DU may be connected to multiple gNB-CUs by appropriate implementation.
NG, Xn and F1 are logical interfaces. 

The overall architecture for separation of gNB-CU-CP and gNB-CU-UP is depicted in Figure 6.1.2-1.
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Figure 6.1.2-1. Overall architecture for separation of gNB-CU-CP and gNB-CU-UP 
-
A gNB may consist of a gNB-CU-CP, multiple gNB-CU-UPs and multiple gNB-DUs;
-
The gNB-CU-CP is connected to the gNB-DU through the F1-C interface;

-
The gNB-CU-UP is connected to the gNB-DU through the F1-U interface;

-
The gNB-CU-UP is connected to the gNB-CU-CP through the E1 interface;

-
One gNB-DU is connected to only one gNB-CU-CP;

-
One gNB-CU-UP is connected to only one gNB-CU-CP;

NOTE 1:
For resiliency, a gNB-DU and/or a gNB-CU-UP may be connected to multiple gNB-CU-CPs by appropriate implementation.
Observation 2:  gNB and en-gNB model
According to 3GPP TS 28.541 [3] – clause 4.2.1, the model fragments are for the representation of gNB and en-gNB.
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Figure 4.2.1.1-1: NRM for all deployment scenarios
Observation 3:  RAN SON study
RAN groups study SON for 5GS, EE is one of the “prioritised” use cases. Below parts of text from (R3-191064), among the new EE feature to be studied are CU/DU architecture and MR-DC.
In Rel-15 NR WI, some functionality of energy saving has been supported, including 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. In addition to that, NR new features, e.g. sparser RS and SS signals, URLLC, CU/DU architecture and MR-DC should be studied and their need assessed in the energy saving solutions in NR. Furthermore, to support more efficient 4G and 5G synergy, inter-system inter-RAT energy saving solutions should also be studied.

Observation 4:  SA5 SON study 

There are some EE SON use cases described in SA5 SON study (cf. [5]).
Observation 5:  Different deployment scenarios 

Three different deployment scenarios are considered: non-split, 2-split and 3-split deployment scenario:
non-split deployment scenario: The gNB is one unit, single vendor
2-split deployment scenario: The gNB consists of gNBDU(s) and gNBCU, single or multivendor.
3-split deployment scenario: The gNB consists of gNBDU(s), gNBCU-CP and gNBCU-UP(s), single or multivendor.
Observation 6:  PNFs or VNFs

One reason (the main one) to have 2/3 split deployment scenario, is that part(s) of the gNB (gNBCU, gNBCU-UP, gNBCU-CP) can be deployed as VNF(s). How to perform PEE measurements on VNFs is not in scope of SA5. A gNBDU is considered to always be a PNF.
Observation 7:  Measurements defined in TS 28.552

The measurements defined in TS 28.552 support the 3 deployment scenarios. Examples are “Packet Drop Rate” and “delay” measurements which are separately performed for gNBCU-UP, F1 and gNBDU. When the 3GPP management system (that is the consumer) gets those measurements, it is possible to create the KPI (cf. TS 28.554) that includes Packet drop/delay in one KPI for the 3 parts (gNBCU-UP, F1 and gNBDU) as example.
Observation 8:  Energy consumption relations
From LTE it is known that “gNBDU” (including antenna) consumes “almost” all energy in a gNB, and that the energy consumption in CU is very small.
4
Detailed proposal

Based on above discussion, due that gNB/en-gNB can be multi-vendor and split (or not), it is necessary to define PEE measurements for PNF(s) per "gNB/en-gNB component unit(s)".
1. PEE measurements requirements for all deployment scenario: 
The 3GPP management system responsible for the management of the gNB (single or multiple vendor gNB), must be able to collect PEE measurements data from all PNFs in the gNB, in the same way as the other PM measurements. 
2. PEE measurements for Rel-16
When gNBCU/gNBCU-CP/gNBCU-UP power consumption is assumed to be very small compared to gNBDU and given that, in some cases, the gNBCU/gNBCU-CP/gNBCU-UP may be virtualized, it is proposed that in Rel-16 SA5 only considers the energy consumed in gNBDU(s) (in case of split scenarios) and in non-split gNBs. There might be a need for some correction in KPI between the different deployment scenarios. 

NOTE: The vendor(s) of 2-split (gNBDU/gNBCU) or 3-split gNB/en-gNB components (gNBDU/gNBCU-CP/gNBCU-UP) may be same or different depending on the implementations.
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