Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 #92
R2- 156765
Anaheim, USA, 16 - 20 November, 2015

Agenda Item:
7.16.3.1
Source:

Huawei, HiSilicon
Title:

RLC AM Discussion
Document for:
Discussion and decision
1 Introduction
At RAN#91BIS whether to support RLC AM for NB-IOT was discussed and left FFS [1]. Whether RLC-AM is required or not depends on whether HARQ can offer enough reliability and the impact to RRC signalling. This paper discusses the benefits and impacts of removing RLC AM from RAN2 perspective.
2 Discussion

2.1 Benefits
In current LTE, there are two levels of retransmission mechanism i.e. HARQ and RLC AM. An AM RLC entity sends STATUS PDUs to its peer AM RLC entity in order to provide positive and/or negative acknowledgements of RLC PDUs (or portions of them).

A typical uplink data transmission procedure in existing LTE is shown in Figure 1, and a typical downlink data transmission procedure in existing LTE is shown in Figure 2. Note: related procedures e.g. RACH procedure are not shown.
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Figure 1: A typical uplink data transmission procedure
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Figure 2: A typical downlink data transmission procedure

As shown in Figure 1 and Figure 2, if RLC AM is removed 3 messages (in red color) can be saved for uplink data transmission and 4 messages (in red color) can be saved for downlink data transmission. The power consumption of UE can be reduced owning to the reducing of messages transmission.
Observation 1: If RLC AM is removed, typically 3 messages can be saved for uplink data transmission and 4 messages can be saved for downlink data transmission. Consequently the power consumption can be reduced.
In current LTE many variables, constants and timers are defined especially for supporting RLC AM. According to TS 36.322 [2] the transmitting side of each AM RLC entity shall maintain 4 state variables, 3 counters and 1 timer, and the receiving side of each AM RLC entity shall maintain 5 state variables and 1 timer. Meanwhile 3 configurable parameters and 1 constant are only used for RLC AM. Therefore if RLC AM is removed, 9 state variables, 3 counters, 2 timers, 3 configurable parameters and 1 constant can be removed. 
Observation 2: If RLC AM is removed, 9 state variables, 3 counters, 2 timers, 3 configurable parameters and 1 constant can be saved.
2.2 Impacts
Some specification work is needed to remove RLC AM, but we think the impacts on specifications are very small. RRC layer needs to define RRC messages should be sent by RLC UM mode.

The HARQ reliability depends upon the PHY layer design. As the PHY layer is being redesigned for NB-IOT, we think it is an appropriate time to design a more reliable HARQ method which can simplify the layers above it.
3 Summary
This paper discusses the benefits and impacts of removing RLC AM. The benefits of removing RLC AM are obvious, and the following two observations are found:
Observation 1: If RLC AM is removed, typically 3 messages can be saved for uplink data transmission and 4 messages can be saved for downlink data transmission. Consequently the power consumption can be reduced.

Observation 2: If RLC AM is removed, 9 state variables, 3 counters, 2 timers, 3 configurable parameters and 1 constant can be saved.
Although removing RLC AM will cause some specific work and physical layer redesign, we think they are not difficult or unfeasible. Therefore we propose the following proposal:
Proposal 1: RAN2 considers removing RLC AM for NB-IOT.
References

[1] R2-154893, "Report of the LTE breakout session (NB-IoT)", Mediatek, RAN2#91BIS.
[2] 3GPP TS 36.322, "E-UTRA; RLC protocol specification", v12.2.0.










1/3


_1507556449.vsd
文本�

UE


eNB


UL data


HARQ ACK


HARQ ACK


RLC STATUS PDU


DL grant


…...


…...



_1508051291.vsd
文本�

UE


eNB


DL data


HARQ ACK


HARQ ACK


RLC STATUS PDU


UL grant


…...


…...


Scheduling Request



