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1 Introduction

In RAN1 #98 meeting, it was proposed to introduce 14 HARQ processes to increase the peak data rate for HD-FDD MTC UEs [1]. The following conclusion was reached [2]:
	Conclusion:

Until RAN1#98bis companies are encouraged to check potential impacts to other working groups and the expected workload in RAN1. If no impacts beyond the TEI guidance are identified, the above proposal can be considered for TEI in Rel-16. Whether the TEI is adopted or not will be discussed in RAN1#98bis.


This contribution provides some further consideration on introduction of 14 HARQ for HD-FDD MTC UEs.
2 Discussion
As proposed in the contribution [1], in order to achieve the maximum data rate, HARQ-ACK bundling is used, which can only be applied to the scenario without repetition. It can be implied that the channel condition of the UEs who are configured with 14 HARQ processes is relatively good. However, the eMTC UEs are mostly in poor coverage and only a very small proportion of UEs are in good channel condition. Therefore, the feature of 14 HARQ processes can only benefit the cell center UEs, which is too limited. 
In addition, the motivation of introducing 14 HARQ processes is that two subframes are wasted from the UE perspective due to the scheduling delay. However, there is no wasted subframes from the eNB perspective, because the “wasted” subframes can still be scheduled to other UEs. Therefore, no performance gain is achieved from the network perspective by using 14 HARQ processes.
Observation 1: 14 HARQ processes mechanism is only beneficial to cell-center UEs and no performance gain is achieved from the network perspective.
eMTC was originally introduced (Cat. M1 UEs) aiming to cater to the need of support of machine type communications. The initial focus was to address simple sensors or smart meter type of applications. In Rel-14, the use cases and requirements have been discussed [3][4], and the following were finally identified in feMTC WID[4]:

Other types of devices/use cases, such as voice capable wearable devices and health monitoring devices share some of these requirements. However, a subset of these devices are not fully covered by the Rel-13 improvements because they require higher data rates above 1 Mbps, mobility, and they may support services that are more delay sensitive.
However, as shown in the contribution [1], the peak data rate is only improved up to 706 kbps when 14 HARQ processes are introduced, which is still smaller than 1 Mbps and cannot fulfil the requirement of the above mentioned use cases of Rel-14 feMTC.
Observation 2: Even by introducing 14 HARQ processes, the peak data rate is still not enough to extend the use cases.

In addition, there would be many spec modifications in order to enable 14 HARQ processes. Not only the “scheduling timing” but also the “HARQ-ACK delay” and the “HARQ process number” need to be re-interpreted for the extra HARQ processes (e.g. HARQ process number 10~13) [1]. 
Besides the impacts to RAN1 spec, the HARQ RTT timer in RAN2 also needs to be discussed and updated accordingly, as the scheduling timing and the HARQ-ARQ delay is different from currently supported if 14 HARQ processes are introduced. It is unlikely therefore that this proposal meets the rules of TEI. The modification to the current spec will increase the workload of the specification and will influence the implementation of the eNB.
Observation 3: Introduction of 14 HARQ processes has impact to both RAN1 and RAN2 specifications.
Proposal 1: The feature of 14 HARQ processes is not considered in TEI-16.

3 Conclusions
In this contribution, we provide discussions on introduction of 14 HARQ for HD-FDD MTC UEs, and the following observations and proposal are given:
Observation 1: 14 HARQ processes mechanism is only beneficial to cell-center UEs and no performance gain is achieved from the network perspective.
Observation 2: Even by introducing 14 HARQ processes, the peak data rate is still not enough to extend the use cases.
Observation 3: Introduction of 14 HARQ processes has impact to both RAN1 and RAN2 specifications.
Proposal 1: The feature of 14 HARQ processes is not considered in TEI-16.
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