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1. Introduction
In the last meeting, RAN2 discussed the necessity which functionality needs to be supported for NB IoT from UP point of view [1]. In terms of RLC, it was left FFS whether RLC-AM (and the related functionalities) is supported or not. In this paper, we address the necessity of lossless delivery for NB IoT.
2. Discussion
In the last meeting, it was agreed to consider the current RLC as a baseline and it was discussed which RLC mode needs to be supported for NB-IoT [2-10]. In [7][8], it was proposed that only RLC-UM is supported for NB-IoT. The reasons mentioned were followings:
- Reason1: MAC can serve the sufficient reliability
- Reason2: Complexity of protocol
- Reason3: Overhead of layer 2
We are wonder if above reasoning is really reasonable in the field environments and address one by one.
Reason1: MAC can serve the sufficient reliability
In [7][8], it was stated that MAC layer serves sufficient reliability. Specifically, if we assume the target error rate 10%, the resulting residential error after 5 HARQ transmissions is less than 10^-5. Also, such residential error may be covered by the higher layer retransmission, e.g., TCP. Therefore, it is not necessary to ensure lossless in layer2. It may be true in theory, but we are not so sure for the real environment since the eNB cannot perfectly estimate the radio condition. For example, in RAN2#86 and 87, RAN2 had the discussion on Hyper Frame Number (HFN) de-sync problem and it was commented [12] that HFN de-sync problem were observed with RLC-UM and short SN in the field. Moreover, if the packet loss occurs in the air, the layer 2 miss-match between UE and eNB may happen. Specifically, RAN2 agreed to support header compression which is packet loss sensitive. In header compression operation, the compressor transmits full header (IR packet) first to establish the context in the decompressor side and then starts actual compression hereafter. If the IR packet is lost in the air, the decompressor discards all the following compressed packets until the next IR packet is received. One of the solutions to reduce this probability is that the compressor transmits IR packet for a several times, which results in the low efficiency. On the other hand, if DRB is configured with RLC-AM, lossless is ensured unless the packet is discarded. Therefore, one IR packet is enough and the high efficiency can be achieved. Considering such error cases, it will keep system robust to support lossless transmission in layer2. 
Observation1: It is quite dangerous to assume MAC always ensures very low error rate in the real environment.

Reason2: Complexity of protocol
Another reason is complexity of RLC-AM. To achieve the lossless delivery,  RLC-AM has many functionalities compared with RLC-UM. However, as pointed out in [2], LTE RLC has not been modified so much since Rel-8 and so has been rather stable and light weight. It is utterly questionable if the chipset cost can be reduced by removing such the stable and long-lived feature and protocol. Also, we assume that NB-IoT UE should support RLC-AM for SRB. It will not be under NW control otherwise. Therefore, it is quite hard to understand why the features implemented in RLC reality cannot be used for DRB.
Observation2: It is utterly questionable that removing RLC-AM related functions actually reduces the UE’s cost.
Reason3: Overhead of layer 2
For the lossless delivery, RLC-AM entity has a feedback mechanism. It may be true that this feedback brings the additional layer 2 overhead. However, we wonder if this additional overhead is actually critical. For RLC status report, the cumulative ACK is employed such that the receiver side can feedback ACKs for multiple RLC PDUs by one ACK_SN and the frequency of the RLC status report can be well-controlled by RLC parameters. Therefore, the additional overhead due to the RLC status report is not a convincing technical justification to remove RLC-AM even for NB-IoT.. 
Observation3: The additional overhead due to RLC-ACK is not a convincing technical justification to remove RLC-AM even for NB-IoT.
From those observations above, we cannot conclude that we can rely on only RLC-UM for NB-IoT. We believe that layer 2 of NB-IoT should be designed to realize the lossless delivery. 
Proposal: To design Layer 2 for NB-IoT so that lossless delivery can be realized by adopting RLC-AM protocol
3. Summary and Conclusion

In this contribution, we addressed the necessity of RLC-AM for NB IoT and followings are observed and proposed:
Observation1: It is quite dangerous to assume MAC always ensures very low error rate in the real environment.

Observation2: It is utterly questionable that removing RLC-AM related functions actually reduces the UE’s cost.

Observation3: The additional overhead due to RLC-ACK is not a convincing technical justification to remove RLC-AM even for NB-IoT
Proposal: To design Layer 2 for NB-IoT so that lossless delivery can be realized by adopting RLC-AM protocol
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