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Introduction
RLC is designed with a two-layer ARQ design to achieve low latency and low overhead without sacrificing reliability. The first layer, i.e. HARQ, captures most errors correctly. Only HARQ errors are detected and resolved using ARQ retransmissions. To be able to provide such ARQ retransmissions transmissions are followed by a status PDU that tells the sender if the packet was correctly received.
One of the fundamental design criteria for MBMS is that there is no feedback (from the UE to the eNB). Hence, RLC unacknowledged mode (UM) was added together with MBMS for eMTC and NB-IoT (in Rel-13). However, there are benefits of RLC UM also for unicast traffic in NB-IoT. In this paper, we discuss some ideas on why introducing RLC UM for NB-IoT is a good idea. 
[bookmark: _Ref178064866]Discussion
[bookmark: _Ref190406817][bookmark: _Toc226862296][bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246]Services in legacy LTE that can sustain error rates on the order of 10–3 to 10–2 [1] can be mapped to a radio bearer running RLC UM. In that case, residual errors on the MAC layer are not recovered, but packet losses propagate to higher layers (and are possibly recovered by some mechanism on the application layer). RLC UM generally is assumed to be used for VoIP and real-time gaming traffic. However, the use of RLC UM may also be beneficial for reduction of power consumption in the UE.  Similarly, one could argue for using RLC UM also in NB-IoT.
There are good reasons to use RLC UM for “normal” unicast operation in NB-IoT. One important reason is that the overhead of sending a packet decreases when there is no need to send the status messages required for RLC AM. Less overhead is directly correlated with lower power consumption. If an RLC ACK really is required then this could be handled, e.g. on the application layer. 
[bookmark: _Toc347823812][bookmark: _Toc347823993][bookmark: _Toc347824244][bookmark: _Toc487111670][bookmark: _Toc487111752][bookmark: _Toc489858916][bookmark: _Toc489962869]The lower overhead associated with RLC UM will in some cases result in lower power consumption for the UE.
Given the benefits of allowing use of RLC UM we think that all communication in NB-IoT should have the option to select between RLC UM or AM. With communication, we refer to data channels; signalling is always sent with RLC AM. The effort of adding support for RLC UM also for unicast is small; especially since the functionality is already available for MBMS. Therefore, we propose:
[bookmark: _Toc462236582][bookmark: _Toc462921578][bookmark: _Toc462922150][bookmark: _Toc487111672][bookmark: _Toc487111754][bookmark: _Toc489962871][bookmark: _Toc490208568][bookmark: _Toc490209218]Support RLC UM for NB-IoT DRBs.
Regarding SRBs; RRC assumes reliable transfer of the RRC messages. So in case the eNB knows that HARQ is reliable enough it would be possible to configure RLC UM also for SRBs. However, since the scenario would then be such that HARQ is reliable enough there would not be any need for introducing any optimizations to RRC to avoid that RRC messages are lost. Hence, we do not think that retransmission functionality shall be introduced in RRC.
[bookmark: _Toc490209219]Support RLC UM for NB-IoT SRBs but do no optimizations for this scenario (e.g. no retransmission functionality is added to RRC).
[bookmark: _Toc490208569][bookmark: _Toc489962872][bookmark: _Toc489858917][bookmark: _GoBack]Conclusion
In section 2 we made the following observations:
Observation 1	The lower overhead associated with RLC UM will in some cases result in lower power consumption for the UE.
Based on the discussion in section 2 we propose the following:
Proposal 1	Support RLC UM for NB-IoT DRBs.
Proposal 2	Support RLC UM for NB-IoT SRBs but do no optimizations for this scenario (e.g. no retransmission functionality is added to RRC).
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