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Introduction
TR 38.801 includes a section on transport network requirements where an estimate of the required bit rate over a fronthaul interface between base band and radio frequency layers is provided. However, the estimated figures included in the TR only represent a maximisation of the bitrate required.
This paper proposes to clarify that the figures currently in the TR are maximum theoretical values. The paper also proposes realistic figures for the bitrate table in the TR, based on up to date modifications of  parameters like sampling frequency and bit width.
Notably, these considerations mirror only if traditional CPRI interconnects are being used. There are multiple possibilities to handle high bandwidths in optical fibres as eg WDM, as well as possibilities on network level.
Clarifications on fronthaul bitrate requirements
TR38.801 reports the following table of required bitrates over a baseband to radio frequency layer fronthaul (namely, the architecture followed is the typical one used for the CPRI interface):

Table 6.1.2.2.2-1 Examples of required bitrate on a transmission link for one possible PHY/RF based RAN architecture split
	Number of Antenna Ports
	Frequency System Bandwidth

	
	10 MHz
	20 MHz
	200 MHz
	1GHz

	2
	1Gbps
	2Gbps
	20Gbps
	100Gbps

	8
	4Gbps
	8Gbps
	80Gbps
	400Gbps

	64
	32Gbps
	64Gbps
	640Gbps
	3200Gbps

	256
	128Gbps
	256Gbps
	2560Gbps
	12800Gbps



NOTE 1:	Peak bitrate requirement on a transmission link = Number of BS antenna elements * Sampling frequency (proportional to System bandwidth) * bit width (per sample) + overhead.

It is understood that the Sampling Frequency and Bit Width used for the calculation in the table above are maximum values of what these parameters could be set at. In particular, the calculations in the table seem to assume a sampling frequency of 30.72 Mega Sample per second (MSps) for each 20MHz while the Bit Width is set to 30. These values are maximum figures for these parameters. 
It should also be pointed out that, despite it is true that TR 38.913 contemplates system bandwidths of up to 1GHz and antenna ports of up to 256, it is rather unrealistic to think that an implementation will use a system bandwidth of 1GHz in conjunction with a maximum number of antenna ports equal to 256. For this reason, the figures in the table of section 6.1.2.3 of TR38.801 should be interpreted with caution. In order to guide the TR reader it should be pointed out that extreme scenarios where the use of a very high system bandwidth is combined with the use of a high number of antenna ports (e.g. 1GHz and 256 antenna ports) should not be taken as main scenarios of reference.

It has therefore to be made clear in TR38.801 that firstly the shown figures are absolute maximum rather than the bit rates that can be achieved by a careful choice of sampling frequency and bit width. Secondly, it has to be made clear that extreme cases of very high system bandwidth and very high number of antenna ports should not be taken as main scenarios of reference.
In order to have a balanced analysis of fronthaul bitrate requirements in the TR, an example of required bitrates needs to be shown for a fronthaul that has been set with less bitrate intensive parameters.
It is therefore proposed to agree to the TP in the following sections where clarifications on the currently reported bitrate estimates are made and where a new example showing bitrate requirements for a fronthaul with optimised settings are shown.
Conclusions
In this paper clarifications are made on the bitrate requirements reported in TR38.801 for a fronthaul interface based on a baseband to RF split, namely based on a CPRI model.
Proposal: it is proposed to agree to the TP in this paper, which clarifies under what conditions the reported bitrate requirements in TR are calculated and that proposed another example of bitrate requirements for an optimised fronthaul setting. 
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[bookmark: _Toc454284853]6.1.2.3	Transport network aspects
[bookmark: _Toc453159531][bookmark: _Toc454284854]6.1.2.3.1	General
This section summarizes transport network requirements of different functional splits.
NOTE 1:	It is understood that RAN3 has no intention to specify any transport network.
[bookmark: _Toc453159532][bookmark: _Toc454284855]6.1.2.3.2	Transport network requirements for an example RAN architecture
According to TR 38.913 [5], the NR shall support up to 1GHz system bandwidth, and up to 256 antennas. A calculation relative to one of several possible transport deployments applied to a possible RAN architecture example shows that transmission between base band part and radio frequency part requires a maximum bitrate over the transport network of about 614.4Mbps per 10MHz mobile system bandwidth per antenna port. 
When the system bandwidth is increasing as well as the number of antenna ports, the required bitrate is linearly increasing. An example with rounded numbers is shown in the following table. Note that the figures in Table 6.1.2.2.2-1 are a maximisation of the needed bandwidth per number of antenna ports and frequency bandwidth. 
Table 6.1.2.2.2-1 Examples of maximum required bitrate on a transmission link for one possible PHY/RF based RAN architecture split
	Number of Antenna Ports
	Frequency System Bandwidth

	
	10 MHz
	20 MHz
	200 MHz
	1GHz

	2
	1Gbps
	2Gbps
	20Gbps
	100Gbps

	8
	4Gbps
	8Gbps
	80Gbps
	400Gbps

	64
	32Gbps
	64Gbps
	640Gbps
	3200Gbps

	256
	128Gbps
	256Gbps
	2560Gbps
	12800Gbps



NOTE 1:	Peak bitrate requirement on a transmission link = Number of BS antenna elements * Sampling frequency (proportional to System bandwidth) * bit width (per sample) + overhead.
Another example of bit rate calculation for the same transport deployment and RAN architecture is presented below. The calculations in this case use the following parameters values:
Sampling Frequency for 20MHz = 19.92 Mega Semples per second (MSps)
Bit Width = 24bits
With such settings the following bitrate requirements are calculated:

Table 6.1.2.2.2-2 Examples of optimised required bitrate on a transmission link for one possible PHY/RF based RAN architecture split
	Number of Antenna Ports
	Frequency System Bandwidth

	
	10 MHz
	20 MHz
	200 MHz
	1GHz

	2
	0.5 Gbps
	1 Gbps
	10 Gbps
	50 Gbps

	8
	2 Gbps
	4 Gbps
	40 Gbps
	200 Gbps

	64
	16 Gbps
	32 Gbps
	320 Gbps
	1600 Gbps

	256
	64 Gbps
	128 Gbps
	1280 Gbps
	6400 Gbps



NOTE 1:	Bitrate requirement on a transmission link = Number of BS antenna elements * Sampling frequency (proportional to System bandwidth) * bit width (per sample) + overhead.
NOTE 2:	Although it is assumed that 5G systems may use up to 1GHz frequency bandwidth and up to 256 antenna ports, scenarios that make use of very high system bandwidths and very high antenna port numbers (e.g. case of 1GHz and 256 antenna ports) should not be taken as a main scenario of  reference
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