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1
Decision/action requested

The group is requested to agree to the proposed changes.
2
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Rationale

The splitting the RAN logical architecture for NR (i.e. gNB) into CU and DU has been address in TR 38.801 [2], according to the conclusion on CU-DU split from TR 38.801 [2], two options are identified: higher layer split and lower layer split. The normative work on the higher layer split option has been started in TS 38.401 [4], while the further study on the lower layer split option is continued in TR 38.801 via a dedicated SID RP-170818[5].
======================= Extract from TR 38.801 start =======================
11.1.5
Conclusions on functional split between central and distributed unit 
Higher Layer Split

There shall be normative work for a single higher layer split option, i.e. Stage 2 and Stage3. 

In the meantime, if other decisions cannot be made, RAN3 recommends to progress on Option 2 for high layer RAN architecture split. The contributions to the April meeting with regards to option2 against option 3-1 should be limited to address the fast centralized retransmission of lost RLC PDUs. If no agreement can be reached, a formal vote will be set-up, which will result in a down selection between Option 2 or Option 3-1, by April 2017.

Normative contributions to different options are also expected.
Lower Layer Split

The study on lower layer split RAN architectures is not completed and postponed.

Further study is required to assess on low layer splits, their feasibility, the selection of options and assess the relative technical benefits, based on NR, before a decision to go to specification phase can be made. Discussions in the Study Item, favored option 6 and 7 for future study.
======================= Extract from TR 38.801 end =======================
Furthermore, based on CU-DU split on gNB, RAN3 current agreed that “the standard should allow that the CU may be separated into CP and UP with the understanding that a standardised realisation of the split is currently FFS” [6], so the study on separation of CU-CP and CU-UP part of gNB is ongoing, which may lead to the gNB comprise gNB-CU-CP, gNB-CU-UP and gNB-DU.
And according to NG-RAN architecture specified in TS 38.401 [3], “A gNB may consist of a gNB-CU and gNB-DUs”, which means that functional split of gNB is not mandatory requirement, so besides deployment of eNB with functional split mentioned above, the collapsed gNB deployment (without functional split) is also allowed from 3GPP standard point of view.
========Extract from TS 38.401 start===========
6
NG-RAN architecture
6.1
Overview

Editor Note: This subclause shows the overview of the NG-RAN architecture.
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Figure 6.1-1 Overall architecture
Editor Note: The figure in overall architecture whether to show also gNB without gNB-CU/gNB-DU splitting is FFS.
The NG architecture can be further described as follows:

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

An gNB can support FDD mode, TDD mode or dual mode operation.

gNBs can be interconnected through the Xn. 
 A gNB may consist of a gNB-CU and gNB-DUs. A gNB-CU and a gNB-DU is connected via F1 logical interface.
One gNB-DU is connected to only one gNB-CU.

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

========Extract from TS 38.401 stop===========
4
Detailed proposal

It is proposed to make the following changes to TR 28.802 [1].
	1st modified section
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	End of 1st modified section


	2nd modified section


4.3.3
Functional Split of the gNB
According to NG-RAN architecture specified in TS 38.401 [x], gNB may consist of a gNB-CU and gNB-DUs, this leads to two gNB deployment scenarios, as described in the following:

1. Deployment scenario of gNB without functional split
The gNB is deployed without functional split, this deployment scenario is similar to the current eNB  deployment. 

2. Deployment scenario of gNB with functional split
The gNB’s functions are distributed over different locations, namely DU (Distributed Unit) and CU (Central Unit). The study on splitting the RAN architecture into CU (Centralized Unit) and DU (Distributed Unit) has been specified in TR 38.801 [3]. As mentioned in the conclusion on functional split between CU and DU of the TR, two approaches are identified:

· Higher Layer Split
The architecture and the F1 interface between a gNB-CU and a gNB-DU are defined in TS 38.401 [y]. 
· Lower Layer Split
The architecture of NG-RAN composed of  gNB with CU-DU split  is illustrated in figure 4.3.3.1 [y] below.
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Figure 4.3.3.1: Architecture of NG-RAN composed of gNB with CU-DU split
According to TS 28.401 [y], the relationships among gNB, gNB-CU and gNB-DU are specified as following: 
a) One gNB with CU-DU split consists of one gNB-CU and one or multiple gNB-DUs
b) A gNB-CU and a gNB-DU is connected via F1 logical interface
c) One gNB-DU is connected to only one gNB-CU


d) One gNB-CU can belong to only one gNB, one gNB-DU can belong to only one gNB
e) gNBs can be interconnected through the Xn interface
	End of 2nd modified section


	3rd modified section


5.3
Management of 5G-RAN
5.3.1
Management of NR 
5.3.1.1
Goal

The operator establishes 5G-RAN with gNB according to option 2, and manages the involved standalone gNB appropriately. 
5.3.1.2
Pre-conditions

Operator has prepared infrastructure environment used to deploy standalone gNB. 

The 5GC is available, and managed by management system appropriately.
5.3.1.3
Steps

1. The standalone gNB is initially configured with basic setup information (e.g. local OAM IP address and EM information etc.) to establish OAM connection, then it will be configured with planned configuration data (e.g. radio configuration data, 5GC connectivity data etc.).
2. After the gNB taking into operation, operator can be informed about any fault detected by the gNB via alarms or event reports.

3. The operator monitors the status of the gNB and collect performance measurement data from the gNB, which can be used for NR related KPI assessment.

4. If necessary, operator re-configures the gNB for purpose of radio network optimisation or adjustment.

Note: management procedures related to virtualized RAN will be studied in TR 32.864, and not specified in this TR.
5.3.X
Management of gNB with functional split 
5.3.X.1
Goal

The operator deploys and manage gNB with functional split appropriately. 
5.3.X.2
Pre-conditions

Operator has installed or instantiated each split function of NB with functional split, for example, the operator has instantiated one gNB-CU instance and installed multiple gNB-DUs. 

5.3.X.3
Steps

1. The operator request the management system to initially setup a gNB with specified gNB-CU and gNB-DU(s) through interconnection establishment

2. The management system configured the new-established gNB with planned configuration data (e.g. radio configuration data, 5GC connectivity data etc.).
3. Operator can be informed about fault detected by any splitting function of gNB via alarms or event reports from associated splitting function.
4. The operator monitors the status of each splitting function of gNB and collect performance measurement data from each splitting function of gNB, which can be used for gNB level KPI assessment.

5. If necessary, operator can re-configure the gNB with modification of association relation between split functions, for example, adding or removing gNB DU from the gNB-CU, for purpose of radio network optimisation or adjustment.

Note: management procedures related to virtualized RAN will be studied in TR 32.864, and not specified in this TR.
	End of 3rd modified section


	3rd modified section


6.3
NR management requirements
REQ-NROM-CON-1 The 3GPP management system shall be able to support configuration management (e.g. CRUD MOI) on the standalone gNB connected to 5GC.

REQ-NROM-CON-2 The 3GPP management system shall be able to collect NR related performance data from the standalone gNB.
REQ-NROM-CON-3 The 3GPP management system shall be able to support fault management on the standalone gNB.
REQ-NROM-CON-X The 3GPP management system shall be able to support configuration management (e.g. CRUD MOI) on either gNB without functional split or gNB with functional split.

REQ-NROM-CON-Y The 3GPP management system shall be able to collect gNB related performance data from the gNB with functional split.
REQ-NROM-CON-Z The 3GPP management system shall be able to support fault management on the gNB with functional split.

Note: management requirement related to virtualized RAN will be studied in TR 32.864, and not specified in this TR.
	End of 3rd modified section
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