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1. Introduction
Peak data rate is the one of important key performance indicator for next generation communications [1]. 
In this contribution, challenges on codec to meet 5G Gbps level target throughput are discussed in Section 2. Requirements on the new codec to provide high throughput and low power are discussed in Section 3. Finally, proposals are summarized in Section 4.
2. Challenges on codec to meet 5G Gbps level target throughput  
3GPP Turbo was original designed for Mbps data applications. It has the advantage of high performance with the default decoding algorithm of iterative MaxLogMAP or LogMAP and it has large code length selection. It also can be adapted to different code rate from its native 1/3 code rate by using rate matching to increase throughput. Different pieces of coded bits can be combined to enhance performance, like in HARQ. 
With the advance of ASIC process and the adding of new quadratic permutation polynomial interleaver design in LTE, more and more parallelism was implemented to accelerate its data throughput to hundreds Mbps. But can it go on to multiple Gbps, a target data rate in 5G?
From our progress in LTE decoding implementation, we found that even if we neglect all the cost to implement a multiple Gbps Turbo decoder, we cannot undo the power increase, that is to say, 10 times of data throughput increase using Turbo decoder will consume 10 times power from Turbo.   
The reason of high power consumption in Turbo, especially in high data throughput is due to its original design, specifically, its sequential encode/decode and its rate matching for higher throughput. To achieve high performance, a 3GPP encoded data needs to be decoded sequentially. To break the sequential to increase throughput, extra overhead has to be added and higher clock has to be applied, and therefore more power. Another method to achieve high data throughput is by puncturing code in rate matching, e.g., a 1/3 rate turbo code is sometimes punctured to 5/6 for 2.5x data throughput increase from its original 1/3 rate code. Although it is an advantage, it is also the reason to consume more power, since at rate 5/6, 60% of the soft bits are empty but the decoder does the same as it is at code rate 1/3.
When Turbo is used in high data throughput, longer code length and highly punctured code rate is often used, so the error floor will become more obvious and higher. This will further increase the undesired load on re-transmission of a large packet. Especially in Gbps applications, code without error floor is highly preferable.
Observation 1: Turbo coder can’t achieve the 5G Gbps level throughput target efficiently.
Observation 2: At least in high code rate, high throughput scenario, the ideal codec should have the benefit of low power, low latency, no error floor and comparable performance as Turbo. 
3. High Throughput and Low Power Codec
And therefore, from the power consumption point of view, the need of a new multiple Gpbs codec seems to be necessary. But is there any code that can has the feature of at least low power and no error floor? Actually, several codes have already been checked. More notably, it is LDPC that seem to have such features.
While we mentioned all the drawbacks of Turbo in power consumption, its flexibility and performance are still hard to be replaced for lower throughput applications. And therefore the new codec for achieving the high throughput with low power consumption could be considered as an addition to the existing Turbo coder.
Proposal 1: The new codec can be an addition to the exiting Turbo coder to achieve the high throughput with low power consumption.
4. Conclusions
We have acknowledged that 3GPP Turbo cannot meet the low power consumption required in Gbps-level applications and therefore we propose a codec addition for the Gbps-level application. And the new codec should have the benefit of low power, low latency, no error floor and performance should be compatible with Turbo, at least in high code rate, high throughput cases. 
The specific observations and proposals are summarized as below:
Observation 1: Turbo coder can’t achieve the 5G Gbps level throughput target efficiently.
Observation 2: At least in high code rate, high throughput scenario, the ideal codec should have the benefit of low power, low latency, no error floor and comparable performance as Turbo codes. 
Proposal 1: The new codec can be an addition to the exiting Turbo coder to achieve the high throughput with low power consumption.
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