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1. Introduction
RAN2 kicked off a new study item NR [1]. In the last meeting, RAN2 agreed on a direction of fronthaul discussion [2]. This contribution looks at one of protocol functions, which is “Adaptation” function for NR fronthaul.
	Agreements
1)  RAN2 will identify the main radio interface protocol functions
2)  RAN2 will decide the order/placement/grouping of functions in protocol layers


2. Discussion
2.1. Fronthaul Model
First of all, we would like to propose basic fronthaul terminologies and the architecture model. Fig.1 show the basic fronthaul model.

	FH terminologies and model


CU: A central unit which implements NexGen-Core/NR-RAN interfaces and some of RF functions and BB functions.
DU: A distributed unit which implements NR-RAN/NR-Uu interfaces and remaining functions of the RF and the BB.

FH: A fronthaul is the transport interface between CU and DU.
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Fig.1: Fronthaul Model
	End


Proposal 1:
RAN2 is respectfully asked to capture the terminology definition of fronthaul model and the fronthaul terminologies to TR38.8xx.
2.2. Proposed “Adaptation” Function
We propose that “Adaptation” function should be introduced for front hauling. What the “Adaptation” function is and how it works would be explained by looking at some important factors as in the following.
	Factors to be considered


(1) Scalability for the type of the fronthaul
Whether the FH is a link with low latency (e.g. dark fibre) or high latency (e.g. Ethernet) is an important factor. In the former case, the UCI from the UE is available, so naturally the radio link adaptation (e.g. AMC) is placed in CU. In the latter case, the UCI from the UE is not available since it becomes out-of-date information, so the radio link adaptation should be performed in the DU to which data packet in CU is just routed. The proposed “Adaptation” function controls such function placement as in Fig.2.
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Fig.2: “Adaptation” function decides the function placement considering fronthaul type
(2) Scalability for supporting various type of traffic with different QoS
Depending on the QoS of packet data, the UCI from the UE may not be an important factor. For example, delay tolerant data can be processed by the CU in the right-hand side of Fig.2. In this case, radio link adaptation function can be placed in the CU as just a packet scheduling function. The “Adaptation” function” controls function placement as such shown in Fig.3.
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Fig.3: “Adaptation” function decides the functional placement considering QoS of data packet
(3) Scalability for the load control of the DU
Depending on the processing load of the CU due to increase of the amount of data and overloading of the packet scheduling, the radio link adaptation is better to be performed in DU. The “Adaptation” function” controls function placement as such shown in Fig.4. Note that the UCI is terminated in the DU.
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Fig.4: “Adaptation” function decides the functional placement considering the load of the CU
(4) Scalability for the deployment of serving cells (e.g. low frequency or high frequency)
Depending on the supported frequency in the DU, the radio link adaptation is better to be performed in the DU. For example, in the case where millimeter wave is the serving frequency of the DU, the amount of traffic becomes huge over FH, which may exceed the FH link capacity. So the radio link adaptation is better to be performed in DU like as Fig.4. The “Adaptation” function controls function placement as such.
	End



As shown in the above mentioned examples, the “Adaptation” function controls to which unit (the CU or the DU) each function is better to be placed by looking at important factors. We propose that such “Adaptation” function is an essential function for fronthauling.
Proposal 2:
RAN2 is respectfully asked to agree to specify “Adaptation” function.
3. Summary of Proposals
Based on the above discussions, our proposals are described in the following.
Proposal 1:
RAN2 is respectfully asked to capture the terminology definition of fronthaul model and the fronthaul terminologies to TR38.8xx.
Proposal 2:
RAN2 is respectfully asked to agree to specify “Adaptation” function.
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