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1. Introduction
In RAN2 #92 meeting, the need for RLC-AM in NB-IoT was discussed, and keeping RLC-AM was assumed for further work. 

	· We assume that we keep RLC-AM, but we attempt to address the concerns of power consumption, number of transmissions and complexity.


It is also noticed that, we may do some further study for solving the concerns of UE power consumption, RLC control information overhead and complexity.
In this contribution, we analyzed the basic RLC-AM functionalities and suggested potential simplifications.
2. Discussion
After RAN2 meeting discussion, we assumed keeping the RLC-AM for reliable low throughput transmission in NB-IoT system. However, considering the power consumption and ARQ overhead, maybe we should do some simplifications to both RLC-AM entities in transmitter and receiver.

For RLC-AM entity in Tx side, there are following main behaviours:
· Segmentation, and concatenation

RLC normal behaviour can be reused and no simplification need is identified.

· Tx window control

The LTE Tx window mechanism could be reuse for NB-IoT.  However considering low throughput data transmission with small number of packets in NB-IoT, an enhancement could be considered to reduce the AM_Window_Size. AM_Window_Size is a function of SN spaced used. Relaxing the AM_Window_Size would be useful for UE power and buffer requirement (i.e. with lower SN length or window size). 

Proposal 1: Relaxing AM_Window_Size may be useful for UE power consumption and buffer requirement.
· Polling
According to current specification [1], the polling is triggered in following conditions:

1)
PDU_WITHOUT_POLL >= pollPDU
2)
BYTE_WITHOUT_POLL >= pollByte
3)
Both the transmission buffer and the retransmission buffer becomes empty (excluding transmitted RLC data PDU awaiting for acknowledgements) after the transmission of the RLC data PDU.
4)
No new RLC data PDU can be transmitted after the transmission of the RLC data PDU (e.g. due to window stalling).
5)
t-PollRetransmit expires.
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Figure-1 RLC Retransmission procedure

Figure-1 illustrates the legacy polling procedure. Polling triggers STATUS PDU transmission which results in ARQ retransmission. Legacy retransmission procedure could be reused for NB-IoT. However, polling trigger could be simplified by taken into account the traffic pattern in NB-IoT., If the “the last packet” can be identified by implementation method, we can just add polling bit in “the last packet”, then the 1) - 4) trigger conditions can be removed (i.e. PDU_WITHOUT_POLL, pollPDU,  BYTE_WITHOUT_POLL, pollByte can be ignored).
It should be noticed that, “the last packet” based polling can simplify the RLC-AM processing and reduce STATUS PDU overhead for discontinuous traffic. However, if there are continuous traffics, “the last packet” polling may lead to more STATUS PDU than that result from legacy polling triggers. Hence, the traffic pattern in NB-IoT is also important for simplification of RLC-AM.
Proposal 2: Using “the last packet” based polling trigger instead of the 1)-4) of LTE polling trigger conditions listed above would be beneficial for discontinuous low rate NB-IoT traffic in reducing the ARQ overhead.
· Retransmission and Re-segmentation

Normal behaviour of RLC-AM entity and no simplification need is identified.
For RLC-AM entity in Rx side, following behaviours are considered:

· Rx window control
 The current Rx window control mechanism can be reused and no simplification need is identified.
· Packet discard processing
The data Duplicated or out of Rx window should be discarded by RLC entity, which may happen in NB-IoT traffic transmission. Hence, the packet discard processing mechanism is can be reused as it is in LTE.
· Reassembling and in-sequence delivery
RLC normal behaviour, and no simplification need is identified. 
· STATUS PDU reporting
There are following triggers of STATUS PDU reporting:
1) Upon receiving the polling bit from the Tax side.

2) Upon detecting the data receiving failure, i.e. t-Reordering expires.
The STATUS PDU trigger condition 1) is required for ARQ retransmission. Simplification to polling triggers could be introduced for NB-IoT as per proposal 2 which may also results in reducing STATUS PDU transmissions depending on the traffic pattern. 
For the 2), this condition is related to the RLC reordering mechanism; hence, it is fine to reuse this condition in NB-IoT service transmission.  NB-IoT traffic is light loaded traffic, and the STATUS PDU is more likely to be triggered by the condition 1).  Additionally, to let the STATUS PDU triggered by the condition 2) as few as possible, the t-Reordering timer could be set to a larger value depending on the traffic characteristics. This is a choice of implementation.
Proposal 3: No simplification is needed for the current STATUS PDU reporting mechanism.
3. Conclusion

Based on the analysis to Tx and Rx behaviours of RLC-AM entity, it is proposed that:

Proposal 1: Relaxing AM_Window_Size may be useful for UE power consumption and buffer requirement.
Proposal 2: Using “the last packet” based polling trigger instead of the 1)-4) of LTE polling trigger conditions listed above would be beneficial for discontinuous low rate NB-IoT traffic in reducing the ARQ overhead.
Proposal 3: No simplification is needed for the current STATUS PDU reporting mechanism.
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