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1. Introduction
After elaborating on current TP for CU-DU split options inTR38.801, some issues are worth further clarification and discussions.  In addition, updating and cleaning up are also provided in this contribution.
2. Discussion
In the previous RAN3 meetings, we have reached a consensus that CU-DU function split has some benefits in NR system, for example, it can deploy C-RAN network architecture conveniently, and it also can support various flexible function split between CU and DU depending on transport capability of the network, and so on. But for the cost, here we will give further analysis.
Regarding the traditional base station, BBU is equipped with some base band functions, such as data packing, modulation, coding etc. And RRU has the radio frequency functions, such as A/D transform, power amplification. Usually, BBU will be placed in indoor with the condition of air-condition, but RRU will be placed in outdoor. So, in general, we don’t need to consider outdoor environment’s influence on BBU, such as temperature, humidity, heat dissipation, ect.  But if we move some baseband processing functions to DU which will be placed in outdoor, we must consider the capability improvement of HW includes some baseband processing functions.  From this point of view, it will increase HW cost when CU-DU function split is deployed.
In addition, AS described in TR38.801 “The NR design should support the flexibility to move RAN functions between the central unit and distributed unit, and should be studied”.  It means CU and DU can re-split function semi-statically or dynamically. If do so, CU and DU should have the capability to deal with all the protocol stacks which are needed on different split options. For example, sometime CU handles PDCP layer while DU handles the rest functions when split option2 is used, at another moment, CU handles PDCP /RLC/MAC layer while DU handles PHY layer and RF function when split option6 is used. Therefore, in order to satisfy the flexible function alteration between CU and DU, CU and DU should support to handle various function split options. From this point of view, it also increases HW cost.
Obviously, besides HW cost, the cost on transport should be taken into account when we consider the total CAPEX. For example, the cost on transport can be reduced when split option1/2/3 are selected due to the low requirement of transport capacity and latency.
Proposal 1: Remove the description “Flexible HW implementations allows scalable cost effective solutions” , which needs further clarification on how to achieve HW cost effective. 
As we known, for split option 2, the transport capability is relatively small, about a couple of Gbps level, and the latency requirement is quite loose, about [1.5 ms ~10ms], which is listed in a table of [1]. Thus, if option 2 is selected, the TNL is easy to be deployed. However, for options 4~8, due to high transport capability requirement and restrict transport latency requirement, which will bring difficult on deployment, and the cost on fronthaul transport will be increased. 
Besides the benefits described in section 6.1.2.2.2 and above, there are some other benefits. On option 2, because RLC layer is located in DU, that is to say ARQ function is located in DU.  Compared with option3, it can reduce the retransmission delay without the transport latency between CU and DU when RLC layer retransmits RLC PDU within DU.
Proposal 2: Option2 is less latency sensitive and with lower transport capability requirement, which makes this option is easy to be deployed. Compared with Option3, the RLC PDU retransmission delay can be avoided.
TP for 38.801 (1) 
--------------------------------------------Start of text proposal---------------------------------------------
11.1.1
General description of split options
Option 1 (1A-like split)
-
The function split in this option is similar as 1A architecture in DC. RRC is in the central unit. PDCP, RLC, MAC, physical layer and RF are in the distributed unit.
Option 2 (3C-like split)
· The function split in this option is similar as 3C architecture in DC. RRC, PDCP are in the central unit. RLC, MAC, physical layer and RF are in the distributed unit.
Option 3 (intra RLC split)
· Low RLC (partial function of RLC), MAC, physical layer and RF are in distributed unit. RRC, PDCP and high RLC (the other partial function of RLC) are in the central unit.
Option 4 (RLC-MAC split)
· MAC, physical layer and RF are in distributed unit. RRC, PDCP and RLC are in the central unit.
Option 5 (intra MAC split)
· RF, physical layer and some part the MAC layer (e.g. HARQ) are in the distributed unit. Upper layer is in the central unit.
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.
Option 8 (PHY-RF split)
RF functionality is in the distributed unit and upper layer are in the central unit.
-----------------------------------------------End of text proposal-------------------------------------------
TP for 38.801 (2) 
--------------------------------------------Start of text proposal---------------------------------------------
11.1.1
General description of split options
Flexible functional split
Some of the benefits of a New RAN architecture with the flexibility to split and move functions between central and distributed units are below:
-

-
A split architecture (between central and distributed units) allows for coordination for performance features, load management, real-time performance optimization, and enables NFV/SDN

-
Configurable functional splits enables adaptation to various use cases, such as variable latency on transport

-----------------------------------------------End of text proposal-------------------------------------------

TP for 38.801 (3) 
--------------------------------------------Start of text proposal---------------------------------------------
11.1.2.2
Option 2 (PDCP/RLC, 3C-like split)
Description:  In this split option, RRC, PDCP are in the central unit. RLC, MAC, physical layer and RF are in the distributed unit.  
Benefits and Justification: This option will allow traffic aggregation from NR and E-UTRA transmission points to be centralized.  Additionally, it can facilitate the management of traffic load between NR and E-UTRA transmission points.   And it is less latency sensitive and with lower transport capability requirement, which makes this option is easy to be deployed. Fundamentals for achieving a PDCP-RLC split have already been standardized for LTE Dual Connectivity, alternative 3C. Therefore this split option should be the most straightforward option to standardize and the incremental effort required to standardize it should be relatively small.   

-----------------------------------------------End of text proposal-------------------------------------------

3. Conclusion
Here we kindly propose follows:
Proposal 1: Remove the description “Flexible HW implementations allows scalable cost effective solutions” , which needs further clarification on how to achieve HW cost effective. 
Proposal 2: Compared to option3, option2 can reduce the RLC SDU retransmission delay.
Proposal 3: To approve the above TP (1)-(3) for TR 38.801.
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