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Introduction
RAN3 has worked on the Study on CU-DU Lower Layer Split for New Radio [1], beginning with RAN3 #NR AH2, late June, 2017.   RAN3 has submitted the DRAFT TR, 38.816, to RAN# 78.   RAN3 did agree on the conclusion section of the TR, in [2].  However, RAN3 was not able to arrive on a consensus recommendation on whether the study item can be closed or not.  
This contribution discusses some reasons that the co-signing companies believe that the Study Item is not complete and some proposals and observations.   
Discussion 
The study item [1] had the following primary objectives:
1. Continue to further study on CU-DU lower layer split architecture 
1. The study should attempt to:
1. Identify functionalities and their distribution between CU and DU based on NR.
1. 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).
1. Conclude on the feasibility of defining a standard interface for CU-DU lower layer split.

In this section, we elaborate on the status of the above objectives.   
Objective 2a)	Identify functionalities and their distribution between CU and DU based on NR.

The goal of this objective was to identify functional distribution for lower layer split options to enable comparison of split options based on the selected evaluation criteria (objective 2b).  There could not be any meaningful discussion on the topic until RAN3#98 meeting because although it was agreed that Rel. 14 NR SI is a good starting point, it was also agreed that there is a need to align with NR RAN1 specifications that is expected to stabilize by Dec 2017.  An LS, was sent in RAN3#97 (October) meeting to RAN1 to seek clarifications on L1 processing chain. RAN1 reply was received in RAN3#98 meeting in Dec 2017. Based on discussion in RAN3#98 on RAN1 reply LS, there were different interpretations [3, 4] that could not be agreed.  However based on the RAN1 reply LS, RAN3 updated NR L1 processing chain by removing the digital beam forming block and adding a list of disclaimers. The functional distribution for various split options was also updated [5]. Further discussion and clarifications on several open issues is necessary to identify functionalities and their distribution between CU and DU.

Observation 1: Further discussion and clarifications on several open issues is necessary to identify functionalities and their distribution between CU and DU   

Objective 2b) Developing evaluation criteria and comparing among potential options for potential down selection

Multiple contributions on evaluation criteria for lower layer split options were discussed in RAN3#97, #97-bis and #98. Only “Fronthaul bandwidth” and “complexity” were agreed as part of criteria to evaluate different split options in RAN3#97 meeting. An example calculation on the required fronthaul bandwidth for different split options was agreed to be captured in RAN3#98 meeting as a representative with clarification that these represent maximum values [6].  There were a couple of contributions on complexity, one each in RAN3#97 and RAN3#98 meetings but could not be agreed because signalling information on the CU-DU could not be identified and additionally, there was no agreement on whether and how complexity could be quantified . This could not be comprehensively concluded before RAN1 reply LS and further clarifications on NR L1 processing blocks being standardized in RAN1.  

Observation 2: Evaluation criteria and comparing amongst potential options could not be comprehensively concluded before RAN1 reply LS and further clarifications on NR L1 processing blocks being standardized in RAN1.  


Objective 2c) Conclude on the feasibility of defining a standard interface for CU-DU lower layer split.

There was lack of consensus on this objective which has prevented a conclusion at this time. A contribution based on eCPRI [7] was treated in RAN3#97bis where it was agreed that eCPRI spec provides a promising framework and CU-DU lower layer should take it into account.  However, given these bodies are primarily concerned with the transport of radio information and don’t address the specification of messages or data formats, 3GPP remains the ideal body to analyze and specify a complete lower layer split and interface.

A set of compromise conclusions were agreed in [2] with multiple inputs from operators and vendors [8]. 
Here, based on RAN1 LS, it was agreed that RAN1 does not provide a functional model for split architecture. Further it was concluded that all identified low layer split options are technically feasible. In addition to earlier studies in 3GPP, a recent xRAN paper [9] also indicates the benefits and feasibility of standardizing lower layer split interface within Option 7 which could satisfy key operator requirements [10, 11] and would be beneficial to the industry.  However it was difficult for RAN3 to converge and down-select a lower layer split option. At present, additional work and contributions are necessary to address the key objectives of this study.

Observation 3:  Although RAN1 does not provide a functional model for split architecture, it was concluded that all identified low layer split options are technically feasible. Additional work and contributions are necessary for RAN3 to converge and down-select a LLS option

In summary, some reasons that the study item was not completed are:
1. Due to Release 15 priorities, there was only 1 TU per R3 meeting and 0.25 TU per R1 meeting allocated to this study from June until December.  Thus, the time spent on this study did not sufficiently allow for full analysis.
2. Further analysis and study is necessary to identify functionalities and their distribution between CU and DU
3. RAN3 could not arrive at suitable evaluation criteria between the LL split options.  
4. Therefore, analysis that was expected to be performed to compare between the Option 6 and Option 7 variants was not completed.
5. It was concluded that the identified lower layer split options are technically feasible.   However, feasibility of standardization of a LL split was not conclusive.
Based on the reasons above, in addition to the current overall situation regarding this study item, the proponents above provide the following observations and proposals:  

Proposal 1: The study item [1] was not completed and its estimated completion level is proposed to be 80% for RAN #78.  

Proposal 2: The study item should not be closed, but rather should be put on temporary hold while both NSA and SA configurations are further stabilized.   
In order to assist the process and speed up the specifications to meet the operators deployment needs,  we think that the study item could be revised with clearer objectives, and specific analysis that could aid in performing a selection between Option 6 and Option 7 variants of LL split(s) to be standardized.    Examples are:
a. Clarify the use cases for lower layer splits
b. Identify the RAN1 features (e.g. dynamic TDD, mini-slot support, etc.) that can be supported by each lower layer split candidate
c. Begin Stage 2 descriptions of the functionality to be provided on the control plane and user plane by the DU and CU, and to be supported by the interface
Proposal 3: At the appropriate time, the study item objectives should be revised and clarified, and the study item should be resumed.   
Summary  
In this contribution we examined the current status of [1] which results in the following proposals:

Proposal 1: The study item [1] was not completed and its estimated completion level is proposed to be 80% for RAN #78.  

Proposal 2: The study item should not be closed, but should be put on temporary hold while both NSA and SA configurations are further stabilized. 

Proposal 3: At the appropriate time, the study item objectives should be revised and clarified, and the study item should be resumed.   
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