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Discussion
1. Introduction
In RAN Plenary #71 meeting, the SID on study on new radio access technology has been approved [1]. Its objective is to develop an NR access technology to meet a broad range of use cases including enhanced mobile broadband, massive MTC, critical MTC, and additional requirements defined during the RAN requirements study. In this contribution, we focus on the feasibility of fronthauling and possible radio protocol architectures to support fronthauling and provide our view on it.

2. Discussion

Centralized Base Band Unit (BBU)/BBU pool can easily share the signalling, traffic data and channel state information of active UE’s. So, it has the advantage of implementing system level joint processing & scheduling to mitigate inter-cell interference and achieve higher spectral efficiency. For example, cooperative multi-point processing technology (CoMP) can easily be implemented.
Observation 1: Centralized BBU/BBU pool has the advantage from system level joint scheduling point of view.
New radio interface technologies which will be adopted in 5G are developing rapidly, for example, Massive MIMO, mm-Wave. These technologies require more antennas and wider bandwidth. So, traditional fronthaul between the BBU and Radio Remote Head (RRH) can be now bottleneck for 5G. For example, the maximum supportable capacity of Common Public Radio Interface (CPRI) link connecting the BBU and the RRH is 24.330 Gbps [2]. As below example table, the fronthaul capacity for 5G needs approximate 200 Gbps. Therefore, 5G new radio interface technologies need more capacity than the existing CPRI.
Table 1. Example of fronthaul capacity for 5G [3]
	New RAT bandwidth
	100MHz

	Sampling frequency
	153.6MHz

	Bits per sample
	16

	# of antennas per sector
	8

	# of carrier aggregations
	4

	Overhead of fronthaul protocol
	25%

	
	

	Fronthaul data rate per sector
	196.608 Gbps


Observation 2: 5G new radio interface technologies require more capacity to CPRI compared with legacy.
The CPRI specification has been made by cooperation of a few companies only. So, this specification would be only used by the companies which participates in developing it. Also, the companies which has joined may make only the products related to the CPRI specification. From whole industry point of view, this closed specification is not good to the technology development.
Observation 3: A closed CPRI specification is not good to the technology development from whole industry point of view.
Based on the observations above, the following is proposed:
Proposal 1: Fronthaul interface should be standardized in 3GPP.
According to the function splits between a central unit and remote unit, there can be multiple fronthauling options in one network as shown in Figure 1. In order to offer various services, all of options as illustrated in Figure 1 would be supported. However, the support for all of possible radio protocol architectures increases the complexity of UE and the number of interfaces between central unit and remote unit. From developing the UE or the network equipment point of view, it can be a big burden. Therefore, likewise Rel-12 DC, it is necessary to limit the number of possible fronthauling options.
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Figure 1. Examples of functional split options
Proposal 2: Number of options from radio protocol architecture point of view should be limited to support fronthaul: DC split bearer can be a good example.
3. Conclusion
In this contribution, we focused on the feasibility of fronthauling and possible radio protocol architectures to support fronthauling and provided our view on it. The following proposal are kindly suggested to RAN3:
Proposal 1: Fronthaul interface should be standardized in 3GPP.
Proposal 2: Number of options from radio protocol architecture point of view should be limited to support fronthaul: DC split bearer can be a good example.
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