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1. Introduction
In the last meeting, for RAN functional split, all possible options in general as a baseline are listed. In this contribution, we focus on the point to be considered in case RAN internal functions are split between central unit and distributed unit and provide our view on it.
2. Discussion

In last RAN3 meeting, for RAN functional split between central unit (CU) and distributed unit (DU), all possible options in general as a baseline are listed as below [1]:

5.x.y
RAN functional split between central and distributed unit
In the study item for a new radio access technology, 3GPP 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. The following functional splits between central and distributed unit are possible, as illustrated in Figure 5.x.y-1.
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Figure 5.x.y-1: Function Split between central and distributed unit

Because DU can include physical layer basically, it is easy to know radio situation. On the other hand, since CU operates on the basis of the information which DU provides, it is difficult to be aware of radio condition. So, when moving RAN internal functions between CU and DU, it should be considered whether the function is dependent on radio condition or not. In other words, if the function is influenced by radio condition, it should be located in DU. Otherwise, the corresponding function should be located in CU. Among layer 2 functions, for example, some functions are related to radio condition and other functions are irrelevant to it as follows:

· Segmentation/Concatenation function

· This function is performed based on the available transmission resource size. As the size is determined by the radio condition, this function should be located in DU.
· HARQ function

· This function is used to achieve the robustness of the packet transmission. Whether to specify HARQ operation in layer 2 or layer 1 (physical layer) needs further discussion. Nevertheless, because this function is related to correct the error packets which happen in radio between the eNB and the UE, it should be located in DU.
· Header Compression function

· This function is applied to IP header of the original IP packet to reduce IP header overhead. Because it is not related to current radio condition, this function should be located in CU.
· Ciphering and Integrity Protection function
· This function ensures secured communication between two peer entities. Since it operates without considering radio condition, this function should be located in CU.
Proposal 1: For RAN function split between CU and DU, it should be considered whether the function is dependent on radio condition or not.
Based on the dependency of functions for radio condition, the following option is proposed as shown in Figure 1.
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Figure 1. New NR split option
CU and DU can be consist of the following functions:

· CU: Header Compression, Ciphering/Integrity Protection, Routing
· DU: Segmentation/Concatenation, Multiplexing, HARQ

Proposal 2: It is suggested to further discuss the above mentioned option.

3. Conclusion
In this contribution, we focused on the point to be considered in case RAN internal functions are split between central unit and distributed unit and provided our view on it. The following proposal are kindly suggested to RAN3:
Proposal 1: For RAN function split between CU and DU, it should be considered whether the function is dependent on radio condition or not.
Proposal 2: It is suggested to further discuss the above mentioned option.
Proposal 3: It is proposed to agree on the text below in section 4 to be captured in TR 38.801.
4. Text Proposal
----------------Start of the Change---------------
6.1.2
RAN internal functional split
Editor’s note: Some text reflecting current agreements / discussion status related to functional split between central and distributed units are tentatively captured in the Annex, but the intention is to move relevant content under this section when discussion status / text become more mature.

6.1.2.x
Radio awareness based function split
Because DU can include physical layer basically, it is easy to know radio situation. On the other hand, since CU operates on the basis of the information which DU provides, it is difficult to be aware of radio condition. So, when moving RAN internal functions between CU and DU, it should be considered whether the function is dependent on radio condition or not. In other words, if the function is influenced by radio condition, it should be located in DU. Otherwise, the corresponding function should be located in CU. Among layer 2 functions, for example, some functions are related to radio condition and other functions are irrelevant to it as follows:

· Segmentation/Concatenation function

· This function is performed based on the available transmission resource size. As the size is determined by the radio condition, this function should be located in DU.
· HARQ function

· This function is used to achieve the robustness of the packet transmission. Whether to specify HARQ operation in layer 2 or layer 1 (physical layer) needs further discussion. Nevertheless, because this function is related to correct the error packets which happen in radio between the eNB and the UE, it should be located in DU.

· Header Compression function

· This function is applied to IP header of the original IP packet to reduce IP header overhead. Because it is not related to current radio condition, this function should be located in CU.
· Ciphering and Integrity Protection function
· This function ensures secured communication between two peer entities. Since it operates without considering radio condition, this function should be located in CU.
----------------End of the Change---------------
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