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1 Introduction
RAN3 is expected to study different functional splits between central and distributed units. LTE protocol stack is taken as a basis for further discussion, with the understanding that the conclusions may need to be revisited, once RAN2 defines the protocol stack for new RAT. Eight function split options are mentioned in TR 38.801.
In this contribution, we focus on which split options may be potential candidates for new RAT. Further, we analyse if they are more suitable for CP/UP or for both CP and UP. 
2 Discussion
Split options for further study
For requirements of scenarios of 5G, such as eMMB, URLLC, mMTC, RAN and radio protocol stack should obtain capabilities to support high throughput over air interface, real-time flexible controlling and seamless multi-antenna coverage.  To satisfy the above characteristics of 5G, Option3/5/7 may be the more adequate for the following reasons:
· High throughput over air interface
An option suitable for CU/DU should be picked out from Layer2 in which there are three options such as Option2/3/4. For Option2/4, Option2 leads to additional time delay of Reestablishment Procedure - i.e. Handover Procedure in RLC/PDCP, and Option4 is not capable of sustaining hundred-microsecond interaction delay between MAC and RLC. Compared to Option2/4, Option3 not only sustains real-time interaction through the transmitting buffer of RLC is allocated with MAC, but also brings on additional delay to Handover Procedure through the receiving buffer of RLC is allocated with PDCP.As above, Option3 is the most suitable among three options.
Observation 1：Compared to Option2/4, Option3 is more suitable for high throughput over air interface.
· Real-time flexible controlling
An appropriate option for CU/DU should be drawn out. About all the eight options, Option1 and Option5 are both able to take flexible controlling over air interface. Option1 is by RRC signalling and Option5 is by scheduling of MAC separately, further, because high MAC is allocated in CU of Option5, centralized scheduling is achieved among DUs. Additionally, RRC signalling of Opiton1 is processed by PDCP/RLC/MAC in sequence before being over air interface, however, MAC controlling of Option5 is only process by MAC before being over air interface .In a word, because Option5 has not only centralized scheduling functions but also fast controlling function over air interface, Option5 is more suitable than Option1 for real-time flexible controlling.
Observation 2：Compared to Option1, Option5 is more suitable for real-time flexible controlling and centralized scheduling.
· Seamless multi-antenna coverage
An option suitable for CU/DU should be picked out from Layer1 in which there are 2 options such as Option7/8. For Option8, the quantity of the data between CU and DU and the number of antennas are in direct ratio. With an increase in number of antennas, the bandwidth of transport network is growing linearly. Compared to Option8, Option7 can keep lower transport bandwidth regardless of the number of antennas by splitting the function of PHY suitably. As above, Option7 is more suitable than Option8 for seamless multi-antenna coverage.
Observation 3：Compared to Option8, Option7 is more suitable for seamless multi-antenna coverage.
Proposal 1: RAN3 is kindly asked to consider Option3/5/7 as potential split options for further study.
Split options for CP and UP
CP and UP have different characteristics such as data volume, packet format, interactive procedures of message, the reliability and redundancy of the interface etc. Based on CP and UP different characteristics, some split options may be more suitable to be considered for CP rather than UP and vice versa. The characteristics of CP/UP are described as follow:
· Characteristics of User Plane

In the interface of CU/DU, a large quantity of data is interacted with a one-fold format and the same structure. The low latency can be achieved by configuring data buffer mode. 
· Characteristics of Control Plane

In the interface of CU/DU, the transport rate of data in control plane is lower than that in user plane. The message type is diverse and the format of the messages is not uniform. The low latency and the reliability are critical for the messages and the redundancy is required for the interworking procedures, such as handshake mechanism, response mechanism, timely acknowledgement mechanism, etc. the measurements and the control procedures should be flexibly made for the requirements of the radio access network. The reliability of signalling over air interface by flexibly scheduling radio links is also needed.
As above, UP uses fixed packet format to transmit or receive packets and the payload of packet frame is composed of some bit blocks of which the meanings are invisible to Layer2 entities. Meanwhile, CP is responsible for the controlling over air interface, i.e. Scheduling of PDCCH/PUCCH/PDSCH/PUSCH. Obviously, the controlling information and procedures in the interface of CU/DU are flexible formats and adjusted according to control requirements. So both CP and UP have distinctive features.
On the other hand, RLC focus on packets processing and MAC does fast controlling, i.e. scheduling, especially that high MAC have the centralized scheduling function. Each packet in RLC is contained in a configured and fixed packet format, and the receiving buffer and the transmitting buffer can be flexibly allocated separately which can reduce the time delay of data transmission. The interactive message format between high MAC and low MAC is not uniform format but defined basing on controlling requirements.
In summary, with the comparison between Option3 and Option5, the former is more suitable for UP and the latter is more suitable for CP.
 Observation 4：Based on the above analysis of Option3 and Option5, Option3 is more suitable for UP and Option5 is more suitable for CP.

Following the processing of MAC, PHY only obtain Transport Blocks which are the format of MAC and includes the data of CP/UP and processes TBs as bit strings. So however the function split of CU/DU is selected, PHY uses identical processing of CP and UP. Therefore, for Option7, there is no need to differentiate between CP and UP.  
Observation 5：For Option7, there is no need to differentiate between CP and UP .

Proposal 2: RAN3 is kindly asked to consider split option3 for UP, and split option5 for CP.
3 Conclusions
This contribution analyses the function split options for CU/DU and concludes with the following observation and proposals:
Observation 1：Compared to Option2/4, Option3 is more suitable for high throughput over air interface.
Observation 2：Compared to Option1, Option5 is more suitable for real-time flexible controlling and centralized scheduling.
Observation 3：Compared to Option8, Option7 is more suitable for seamless multi-antenna coverage.
Observation 4：Based on the above analysis of Option3 and Option5, Option3 is more suitable for UP and Option5 is more suitable for CP.
Observation 5：For Option7, there is no need to differentiate between CP and UP .
Proposal 1: RAN3 is kindly asked to consider Option3/5/7 as potential split options for further study.
Proposal 2: RAN3 is kindly asked to consider split option3 for UP, and split option5 for CP.
