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1. Introduction
At RAN#75, SI on CU-DU lower layer split was approved in RAN #75 [1], [2]. 

4.1
Objective of SI or Core part WI or Testing part WI

The objective of this Study Item is to continue and complete the study for the CU-DU lower layer split. The study 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]. Study should be mainly conducted in RAN3 based on the physical layer design for NR, with required RAN1 consultation and other WGs if needed (e.g. on a basis of liaison exchange).6
The study is to be carried out as follows:

1.
Continue to further study on CU-DU lower layer split architecture [starting from June 2017 RAN3 NR Adhoc meeting]

2.
The study should attempt to:

a)
Identify functionalities and their distribution between CU and DU based on NR.

b)
Develop the evaluation criteria and compare among potential options potentially to down select the CU-DU lower layer split options to consider for further study, where the down selection should target to select option(s) from Option 6, Option 7 families (as captured in TR 38.801 [3]) for the downlink and the uplink (different Options may be selected for downlink and uplink).

c)
Conclude on the feasibility of defining a standard interface for CU-DU lower layer split.

At RAN3 ad hoc meeting NR#2, Impact of LL split options on complexity and fronthaul interface capacity is to be further considered in SI and new TR is needed [3].
This contribution describes detail 5G E2E deployments with higher layer and lower layer function splits which was introduced in [4] and necessity of low layer split in practical 5G deployment.
2. 5G E2E deployments with higher layer and lower layer function splits

For LTE commercialization, Several operators, representatively SK Telecom have adopted C-RAN (Cloud RAN) architecture, where large scale DUs (Digital Units) are separated from RUs (Remote Units), and moved to centralized sites while RUs are deployed at remote cell sites. To make cost-efficient 5G deployment, 5G nodes such as 5GC (5G Core), gNB-CU, and gNB-DU is required to collocate existing sites as much as possible.
There are three candidate sites in for 5G deployment which is described in Figure 1. If higher layer split is applied, the location of gNB-CU is flexible without distance and bandwidth limitation. However, baseband pooling gain and coordination between adjacent cells would not be achieved by higher layer split.
5G E2E deployments architecture we consider is described in Figure 1. gNB-DU and gNB-CU utilize higher layer split option to alleviate fronthaul bandwidth and latency(distance) requirement. In addition, gNB-DU can be separated into two different entities such as gNB-DU-high and gNB-DU-low by lower layer split option, in order to get higher pooling and coordination gain among cells in site.
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Figure 1: Site description of 5G E2E deployments with higher layer and lower layer function splits
Proposal 1:
gNB-DU shall be divided by gNB-DU-high and gNB-DU-low so that operators who have adopted C-RAN architecture in LTE can deploy 5G cost-efficiently.
Proposal 2:
Normative specification and interface of lower layer split shall be considered in Release 15 so that operator can consider large scale 5G deployment.
3. Summary and Proposal
In this paper, the followings are proposed. 
Proposal 1:
gNB-DU shall be divided by gNB-DU-high and gNB-DU-low so that operators who have adopted C-RAN architecture in LTE can deploy 5G cost-efficiently.

Proposal 2:
Normative specification and interface of lower layer split shall be considered in Release 15 so that operator can consider large scale 5G deployment.
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