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9.1
3GPP™ Work Item Description

For guidance, see 3GPP Working Procedures, article 39; and 3GPP TR 21.900.
Comprehensive instructions can be found at http://www.3gpp.org/Work-Items
Title: 
Work Item on CU-DU lower layer split for New Radio
Acronym: WI_NR-CU-DU-LLS
Unique identifier: 
{A number to be provided by MCC at the plenary} 
NOTE:
For new WIs/SIs leave the Unique identifier empty but you may make a proposal for an Acronym.

If this is a RAN WID including Core and Perf. part, then Title, Acronym and Unique identifier refer to the feature WI. 

Please tick (X) the applicable box(es) in the table below:

Either:
	This WID includes a Core part
	X

	This WID includes a Performance part
	



or:
	This WID includes a Testing part
	

	and it addresses the following 3GPP work area:
	Radio Access
	

	
	Core Network
	

	
	Services
	


1
Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	
	X
	
	

	No
	X
	X
	
	X
	X

	Don't know
	
	
	
	
	


2
Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a 

	X
	Feature

	
	Building Block

	
	Work Task

	
	Study Item


NOTE:
Normally, Core/Perf./Testing parts in RAN WIDs are Building Blocks. Only if they are under an SA or CT umbrella, we define them as work tasks. If you are in doubt, please contact MCC.
2.2
Parent and child Work Items 
	Parent and child Work Items 

	Unique ID
	Title
	Nature of relationship

	
	
	


NOTE:
RAN agreed some time ago, that it describes the feature WI + Core/Perf. part WI or Testing part WI in one WID. Therefore the table above should just include the feature WI Unique ID and title and Nature of relationship is "parent WID".
2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	700058
	Study on Scenarios and Requirements for Next Generation Access Technologies
	

	710062
	Study on New Radio (NR) Access Technology
	

	XXXXXX
	Work Item on New Radio (NR) Access Technology
	


NOTE:
Classical examples: List a preceding SI or a preceding WI (e.g. if you further enhance a topic). Also related or dependent WIs in other TSGs should be indicated.
3
Justification

C-RAN, in which the RAN architecture is split into centralized baseband units and distributed radio units, has gained traction and has proven to be effective in commercial 3G/LTE deployments over the past years. Such centralized architecture has both performance benefits (due to improved inter-cell/frequency coordination at the centralised baseband) and cost benefits (e.g. due to increased hardware/software pooling, reduced site rental and management costs).

With the challenging and diverse requirements for NR systems, the need for such split RAN architecture is becoming ever more important. Furthermore, there is high demand from operators to realise multi-vendor interoperability within such split RAN architecture. This was taken into account in the Scenarios and Requirements TR for Next Generation Access Technologies (TR 38.913 [1]) and also in the Study Item Description for NR Access Technology (RP-162469 [2]) as follows:

Excerpt from TR 38.913 [1]

The RAN design for the Next Generation Radio Access Technologies shall be designed to fulfil the following requirements:

-
Different options and flexibility for splitting the RAN architecture shall be allowed.

-
RAN-CN interfaces and RAN internal interfaces (both between new RAT logical nodes/functions and between new RAT and LTE logical nodes/functions) shall be open for multi-vendor interoperability.
Excerpt from RP-162469 [2]

Detailed objectives of the study item are:
(3) Initial work of the study item should allocate high priority on gaining a common understanding on what is required in terms of radio protocol structure and architecture to fulfil objective 1 and 2, with focus on progressing in the following areas 

· Radio interface protocol architecture and procedures 
· Radio Access Network architecture, interface protocols and procedures, 
Study on the above 2 bullets shall at least cover:
· Study the feasibility of different options of splitting the architecture  into a “central unit” and a “distributed unit”, with potential interface in between, including transport, configuration and other required functional interactions between these nodes [RAN2, RAN3];

· Study the alternative solutions with regard to signaling, orchestration, …, and OAM, where applicable [in co-operation with SA5];

Accordingly, the study on splitting the RAN architecture into CU (Centralized Unit) and DU (Distributed Unit) was conducted in RAN3 within the NR Access Technology Study Item, where the status is captured in TR 38.801 [3], in which a general need for higher layer splits and lower layer splits were identified as follows:

Excerpt from TR 38.801 [3]

There are transport networks with performances that vary from high transport latency to low transport latency in the real deployment. 3GPP specification should try to cater for these types of transport networks. For transport network with higher transport latency, higher layer splits may be applicable. For transport network with lower transport latency, lower layer splits can also be applicable and preferable to realize enhanced performance (e.g. centralized scheduling).
For the CU-DU higher layer split, RAN3 study concluded that “There shall be normative work for a single higher layer split option, i.e. Stage 2 and Stage 3” (TR 38.801 [3]). The resulting normative work on CU-DU higher layer split will be carried out within the Work Item on New Radio (NR) Access Technology [4].
However, for the CU-DU lower layer split, RAN3 study concluded that “Further study is required to assess on lower 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, favoured option 6 and 7 for future study” (TR 38.801 [3]).

The purpose of this Work Item is to continue and complete the study on CU-DU lower layer split, and to thereafter carry out normative work for it within Release 15. In order to facilitate NR deployments with the lower layer split RAN architecture and multi-vendor interoperability of such architecture, it is crucial for 3GPP to deliver as early as possible. Considering the required work and the time available, however, a realistic target for Release 15 normative work would be Stage 2. This should still help to provide a good level of alignment within the industry on the function distribution between CU and DU, and the required functionality over the CU-DU interface.

[1] TR 38.913, Study on Scenarios and Requirements for Next Generation Access Technologies
[2] RP-162469, Revision of SID: Study on New Radio (NR) Access Technology, NTT DOCOMO
[3] TR 38.801, Study on New Radio Access Technology: Radio Access Architecture and Interfaces

[4] RP-170380, New WID on New Radio Access Technology, NTT DOCOMO, INC.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objective of this Work Item is to create a Stage 2 specification for the CU-DU lower layer split. Before starting on the normative work, however, the study on CU-DU lower layer split should be continued from that which was conducted within the NR Access Technology Study Item, as of the status captured in TR 38.801 [3], and completed first. Work should be mainly conducted in RAN3, with required RAN1 consultation (e.g. on a basis of liaison exchange).
The work is to be carried out in two phases:

1. Continue to further study on CU-DU lower layer split architecture with the following target milestones [starting from April 2017 RAN3 meeting]
a) Down select the CU-DU lower layer split options to consider for further study, where the down selection should target to select 1 option from Option 6, Option 7-1, Option 7-2 and Option 7-3 (as captured in TR 38.801 [3]) for the downlink and the uplink (different Options may be selected for downlink and uplink). [Target: May 2017 RAN3 meeting]
b) For the down selected option:
· Produce a baseline function distribution between CU and DU. [Target: August 2017 RAN3 meeting]
· Identify required functions of the CU-DU interface. [Target: November 2017 RAN3 meeting]
· Taking the above work into account, conclude on the feasibility of defining a standard interface for CU-DU lower layer split. [Target: November 2017 RAN3 meeting]
2. Based on the study, for the down selected option, create Stage 2 specification for CU-DU lower layer split including the following [starting from January 2018 RAN3 meeting]
a) Architecture
b) Function distribution between CU and DU
c) Functions of the CU-DU interface and related procedures
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)
NOTE:
For all RAN related WIs/SIs which are not led by RAN WG5 the WI/SI rapporteur has to fill out the attached Excel table to request time budgets for corresponding RAN WG meetings.
The Excel table has to be filled out for all affected RAN WGs and up to the target date of the WI/SI.
One time unit (TU) corresponds to ~ 2 hours in the meeting.
If no TU is needed leave the field empty otherwise enter a number in the field.


For revisions of already approved WI/SI descriptions: Please remove the Excel table from the WID/SID's zip file. The time budgets are already recorded. If you want to modify them, then this has to be done via the status report and not via a revised WID/SID.


If this WID is covering Core and Performance part, then please fill out one line for each of them in the attached Excel table.

additional comments to the time budget request in the attached Excel table:

5
Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Proposed Spec no. or series
	Type (see note 1) 
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	38.4X0
	TS
	[CU-DU interface name for lower layer split] general aspects and principles
	TSG-RAN #79
	TSG-RAN #80
	


Note 1:
Only TSs may contain normative provisions. Study Items shall create or impact only TRs.
"Internal TR" is intended for 3GPP internal use only whereas "External TR" may be transposed by OPs.

NOTE:
If this is a RAN WID including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
By default a new specs can only be new for one of both parts.
	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	38.801
	Add the completion of study on CU-DU lower layer split architecture for NR
	TSG-RAN #78
	


NOTE:
If this is a RAN WID including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
If an existing spec is affected by both (Core part and Perf. part), then it has to be listed twice with appropriate approval dates.

6
Work item Rapporteur(s)
{Mandatory: <FamilyName>, <GivenName>, <Company>, <email address>.}
Umesh, Anil
Company: NTT DOCOMO, INC.
Email:
umesyu@nttdocomo.com
7
Work item leadership

RAN3, RAN1 (2nd responsible)
8
Aspects that involve other WGs
NOTE:
For RAN WIDs: Section 8 applies only toWGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.
9
Supporting Individual Members
{At least 4 supporting Individual Members are needed. There is an expectation that these companies will provide resources to progress the work. Note that having 4 supporting companies is a necessary but not sufficient condition: the usual TSG approval process by consensus is needed for the WID approval.} 

	Supporting IM name

	NTT DOCOMO, INC.

	SK Telecom

	Deutsche Telekom

	Telefonica

	Telecom Italia

	British Telecom

	US Cellular

	Verizon

	CHTTL

	IAESI

	AT&T

	Orange

	KT Corp.

	TELUS

	Telstra

	NTT corporation

	Telekom R&D Sdn. Bhd.

	KPN

	


