3GPP TSG RAN WG1 Meeting #68  
                                                                  R1-120669

Dresden, Germany, 6th – 10th February 2012
Source:
Institute for Information Industry (III)

Title:
Discussion on the necessity of HARQ for low cost MTC LTE UE

Agenda item:
7.7.6
Document for:
Discussion and Decision
1 Introduction

During RAN WG1 #66bis in Zhuhai meeting, several approaches to reduce the MTC LTE UE cost were discussed. It has been pointed out that HARQ is a considerable overhead in a MTC LTE UE [1]. This paper discusses omitting HARQ in category 1 MTC LTE UEs to reduce the device cost. The RLC functions are used instead of HARQ to ensure the transmission which is reliable. 
2 Necessity of HARQ for low cost MTC LTE UE
A category 1 MTC LTE UE is designed for cost sensitive applications and will only have basic functionality. The baseband cost for the HARQ memory in a category 1 MTC LTE UE could be as high as 20% [1]. If the HARQ function is omitted, the cost of the category 1 MTC LTE UE could be further reduced. Whether HARQ is necessary for category 1 MTC LTE UE is worthy for further discussions.

HARQ is used to guarantee the transmission reliability at the layer 1. If HARQ is omitted, an alternative mechanism is required to ensure the correctness of the data transmission and reception. Radio Link Control (RLC) could be a good candidate. One of the RLC layer functions is to perform retransmission to recover from packet losses. An RLC entity is configured in one of three data transmission modes: Acknowledged Mode (AM), Unacknowledged Mode (UM), and Transparent Mode (TM). In AM, special functions are defined to support retransmission. The AM provides a bidirectional data transfer service and is designed for error-sensitive and delay-tolerant non-real-time services. Examples of such applications include most of the interactive/background type services, such as web browsing and file downloading. The UM is designed for delay-sensitive and error-tolerant real-time services, such as VoIP, and other delay-sensitive streaming services. The TM is designed for services that do not require acknowledgement (including HARQ acknowledgement), such as broadcasting. Table 1 gives a summary of the RLC modes.
Table 1: Summary of the RLC Modes

	RLC 
	w/ HARQ
	w/o HARQ

	w/ ARQ
	AM
	-

	w/o ARQ
	UM
	TM


A category 1 MTC LTE UE will transfer data by UM/AM. Both the UM and AM require the HARQ retransmission function to ensure correctness. The DL HARQ information is repeated in each of three BPSK (Binary Phase Shift Keying) symbols on PHICH. For robustness, the Factor-3 repetition coding is applied, resulting in three instances of the orthogonal Walsh code being transmitted for each ACK or NACK. If HARQ is omitted, the category 1 LTE UE can still rely on RLC instead. The benefits of omitting HARQ in category 1 MTC LTE UEs include: 

· When a MTC LTE UE transfers data to eNB, eNB has to response DL HARQ feedback to the MTC LTE UEs. If the number of MTC LTE UE is large, the DL HARQ feedbacks will exhaust the PHICH resources. By omitting HARQ for MTC LTE UE, the eNB can conserve PHICH resources.

· The baseband cost (circuit, processing, memory, etc.) of HARQ can be omitted by the MTC LTE UE. 
· The other cost reductions refer to [2]: 

· Can reduce PDCCH size without HARQ.

Although ARQ has larger acknowledgement latency than HARQ, the ARQ acknowledgement latency should be acceptable to delay-tolerant MTC LTE UEs. On the other hand, in general, the MTC LTE UE data is of small size, so the error rate would be low. Omitting HARQ will not impact the transmission reliability.
3 Conclusions
This paper discussed the benefits of omitting HARQ functionality in category 1 MTC LTE UEs. When HARQ is omitted, RLC can be used to ensure the transmission reliability. Omitting HARQ is especially suitable for low data rate and delay-tolerant MTC LTE UEs. It is FFS for other categories of MTC LTE UEs. 
Based on the discussions in this paper, the following proposals are made.
Proposal 1: the study considers omitting HARQ in category 1 MTC LTE UEs.
Proposal 2: the study adds “Omitting HARQ” in the Section 6.1.x of TR 36.888.
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