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1
Introduction
At RAN3#93, potential functional split between central unit and distributed unit was updated by further categorizing such as 3-1, 3-2, 7-1 and 7-2, and captured in TR 38.801 with their justifications. In this paper, we propose interface specification for higher-layer functional split and the TP for TR 38.801 [1].
2
Discussion
2.1
Clarifications on the raised questions
RAN3 has agreed function split between central and distributed units are shown in Figure 1.
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Figure 1: Function Split between central and distributed unit

Furthermore, the following questions were raised at RAN3#92 and captured as editor’s note:

1) How many splits will be specified and supported by open interfaces?
2) Will the tight LTE/NR interworking case effect the number of functional split options?
3) What is the granularity of the Centralized Unit – Distributed Unit functional split?
4) What is the reconfiguration dynamicity of the network functional split
Regarding 1), considering major factors influencing the functional split such as Latency, Bandwidth, scalability, interface complexity, functional split could be classified into two categories.

· Higher-layer split: Option 1 through Option 5 (spit MAC layer or above)
· Lower-layer split:  Option 6 through Option 8 (split below MAC layer)

Higher-layer split is the intra layer 2 (L2) split and has reduced demands on latency and bandwidth requirements of a split transport network.

Lower-layer split is the inter L2-L1 or intra L1 split and has high demands on the latency and bandwidth requirements of a split transport network.

We propose only one higher-layer split option needs to be standardized to avoid complexity and too much effort on specification work. Other possible split options are left to implementation. 
Regarding 2), at the RAN3#93 it was recognized that eLTE eNB is not part of functional split study. Therefore, tight LTE/NR interworking case should be discussed separately. 
Regarding 3), it should be possible to support multiple DUs connecting to one CU (intra-CU) for a UE over CU-DU standardized interface, but no standardized inter-DU interface is needed for the higher-layer split because such use case has not been identified. Any data transfer between DUs could happen through the CU, if required. Therefore, this configuration should not impact on CU-DU interface specification.
Regarding 4), as discussed in R3-161099 [2], flexibility should be supported by configuration, i.e. not defining multiple higher-layer split options.
2.2
Proposal for interface specification
As agreed in the TR 38.801 [1] below, Option 3-1 provides better pooling gains. Therefore, we propose to further specify Option 3-1 based interface between CU and DU.
Overall, Option 3 where ARQ is located in CU provides significantly better pooling gains (packet processing) than Option 2. In addition, Option 2 requires larger packet buffers in DU. Therefore, it is beneficial to place ARQ function in CU according to the RAN function mapping shown in Option 3.
The architecture of gNB with CU and DUs for higher-layer functional split option is shown in Figure 2.
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Figure 2: gNB architecture with CU and DUs
In order to make the interface for higher-layer split option clearly separated from others such as Xn or lower-layer split options, we propose to adopt “Fs” as the interface name. General principles of this interface is proposed in [3].
Proposal 1:
RAN3 agrees to specify Option 3-1 based interface (ARQ in CU) as “Fs” by taking RAN2 decision of NR protocol into account.
In order to provide U-plane and C-plane over Fs, we propose to specify Fs-U and Fs-C over Fs interface. Fs-U provides transferring user data and Fs-C provides application protocol for resource management at the DU.

Proposal 2:
RAN3 agrees to specify Fs-U to transfer user data and Fs-C to provide application protocol for resource management at the DU.

Proposal 3:
RAN3 agrees the TP provided for the TR 38.801.

3
Conclusions
Proposal 1:
RAN3 agrees to specify Option 3-1 based interface (ARQ in CU) as “Fs” by taking RAN2 decision of NR protocol into account.
Proposal 2:
RAN3 agrees to specify Fs-U to transfer user data and Fs-C to provide application protocol for resource management at the DU.

Proposal 3:
RAN3 agrees the TP provided for the TR 38.801.
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Appendix: Text Proposal for TR 38.801
Beginning of Text Proposal

6.1.2.3
Architectural and specification aspects
Editor’s note: This chapter should at least handle the following questions: (1) How many splits will be specified and supported by open interfaces? (2) Will the tight LTE/NR interworking case effect the number of functional split options? (3) What is the granularity of the Centralized Unit – Distributed Unit functional split? (4) What is the reconfiguration dynamicity of the network functional split?.

(1) How many splits will be specified and supported by open interfaces?

Considering major factors influencing the functional split such as Latency, Bandwidth, scalability, interface complexity, functional split could be classified into two categories.

· Higher-layer split: Option 1 through Option 5 (spit MAC layer or above)
· Lower-layer split:  Option 6 through Option 8 (split below MAC layer)

Higher-layer split is the intra layer 2 (L2) split and has reduced demands on latency and bandwidth requirements of a split transport network.

Lower-layer split is the inter L2-L1 or intra L1 split and has high demands on the latency and bandwidth requirements of a split transport network.

Only one higher-layer split option needs to be standardized to avoid complexity and too much effort on specification work. Other possible split options are left to implementation. 
(2) Will the tight LTE/NR interworking case effect the number of functional split options?
The eLTE eNB is not part of functional split study. Therefore, tight LTE/NR interworking case should be discussed separately.
(3) What is the granularity of the Centralized Unit – Distributed Unit functional split?

It should be possible to support multiple DUs connecting to one CU (intra-CU) for a UE over CU-DU standardized interface, but no standardized inter-DU interface is needed for the higher-layer split because such use case has not been identified. Any data transfer between DUs could happen through the CU, if required. Therefore, this configuration should not impact on CU-DU interface specification.
(4) What is the reconfiguration dynamicity of the network functional split?

Flexibility should be supported by configuration, i.e. not defining for multiple higher-layer split options.
Higher-Layer functional split option:
The architecture of gNB with CU and DUs for higher-layer functional split option is shown in Figure 6.1.2.3-X.
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Figure 6.1.2.3-X: gNB architecture with CU and DUs
Option 3-1 based interface (ARQ in CU) as “Fs” should be specified. Fs-U to transfer user data and Fs-C to provide application protocol for resource management at the DU should be specified.
Editor’s note: NR protocol design is pending to RAN2 and to be taken into account.
End of Text Proposal
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