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Introduction
A new Study Item “Study on CU-DU lower layer split for New Radio” [1] was approved at RAN #75 plenary meeting to continue and complete the study conducted in NR study phase. The objectives include
1. [bookmark: _Toc475198065]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.
Among these objectives, to identify NR L1 functionalities and meanwhile to develop the evaluation criteria is the first step and bases for other actions. In this contribution, we propose some considerations on the evaluation criteria of CU-DU low layer split.  
Discussion
As guided by [1], down selection should target to select options only from Option 6 and Option 7 families, that is
Option 6 (MAC-PHY split)
-	Physical layer and RF are in the distributed unit. Upper layers are in the central unit.
Option 7 (intra PHY split)
-	Part of physical layer function and RF are in the distributed unit. Upper layers are in the central unit.
If allowing obtaining benefits of different sub-options for UL and DL function split independently, multiple realizations of Option 7 exist, e.g., Option 7-1, 7-2 and 7-3.
It should be noted that Option 6 and Option 7 families are designed based on LTE building blocks. According to RAN1 discussion, some L1 blocks of NR may be different from LTE, one example may be Analog/Digital/Hybrid beamforming introduced. Considering the potential changes on NR L1 functionalities, LLS options in SI phase, especially Option 7 families which deal with the function split within PHY layer, may not be valid or need further refinement.
Proposal 1: Option 6 and Option 7 families in TR 38.801 should be refined based on NR L1 functionalities.
In the following, the evaluation criteria are discussed and proposed.
Transport requirements
Common Public Radio Interface (CPRI) is widely used in 4G to support the functional split between PHY and RF [2]. The transport requirement for the current CPRI standard is so extremely high, that the dark-fiber is the only transport solution. As a reference, several requirements for the CPRI are listed as following:
· Operating Range, the supported cable length 
· Topology/Switching/Multiplexing
· Bandwidth/Capacity/Scalability
· Synchronization/Timing
· Delay Calibration
· Link Maintenance
· Quality of Service
In reference to existing CPRI, the criteria related to transport are summarized for CU&DU LLS evaluation as below,
· Bandwidth/Capacity
The bandwidth requirement will influence the overall cost of transport network design. It is a key factor that operator should consider to verify the networking feasibility. For different split options, the user plane data is transported in different forms, e.g., I/Q data or modulated symbols. The required transport capacity varies significantly.
· Delay
Delay restriction requirement will influence the network scale and the capability of switch equipments. Low delay requirement may need the switch equipment to respond quickly and the P2P transmission distance to be short.
· Synchronization/Timing
Synchronization requirement might impact the choice of technologies e.g. GPS, 1588v2 or SyncE. Different split options may impose different requirements on time/frequency synchronization. 
Collaborative performance gain
One of key goals of CU/DU LLS is to achieve collaborative performance gain. Since diverse functional split options allow for different centralization levels of RAN functionalities, which results in possibly distinct performance gain. For example, MAC layer CoMP may be possible for option 6 but PHY layer CoMP may only take effect in the case of PHY centralization. Therefore, collaborative performance gain should be identified as criteria for CU&DU LLS.
Pooling gain & interface complexity
Different split options may bring different pooling gain, i.e. more centralization of RAN functions enables more chance of resource sharing, e.g., physical computing and memory resources. In addition, interface complexity for standardization and implementation may be one of considerations. 
Operation and Maintenance
OAM for DU is one of the major concerns for operators. For lower layer split, the DUs normally are deployed outdoor, and may be integrated with RF module which are mounted on the tower. With more functionalities in DUs, the more power will be consumed which may increase the cost and size of the equipment.  In addition, the fault probability and difficulty of fault recovery will be higher than CUs.  
In addition, since the number of DUs obviously is much larger than that of CUs, the efforts of DU upgrade and maintenance seems huge. Selection of LLS options should consider avoiding much feature upgrade once it is deployed.
Proposal 2: RAN3 to include the following as criteria for CU&DU LLS evaluation
· Transport requirements
· Collaborative performance gain
· Pooling gain & interface complexity
· Operation and Maintenance
The aforementioned criteria can be summarized in the below table, 
	Evaluation criteria
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Proposal 3: It is proposed to utilize the above criteria table to evaluate the candidate options for CU-DU LLS.
Conclusions
This paper proposes some considerations on evaluation criteria of CU-DU low layer split, which concludes with the following proposals:
Proposal 1: Option 6 and Option 7 families in TR 38.801 should be refined based on NR L1 functionalities.
Proposal 2: RAN3 to include the following as criteria for CU&DU LLS evaluation
· Transport requirements
· Collaborative performance gain
· Pooling gain & interface complexity
· Operation and Maintenance
Proposal 6: It is proposed to utilize the above criteria table to evaluate the candidate options for CU-DU LLS.
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