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[bookmark: _Ref409106980]Introduction
[bookmark: _Ref465843822]One of the objectives of the Release 14 NB-IoT enhancements work item is to reduce power consumption and latency. At RAN1#87 it was agreed to introduce a new UE category to support this reduction:
· There is a new NB-IoT UE category with max UL and max DL TBS of 2536 bits
· Introduce the {1 HARQ + 2536 bits UL/DL TBS} TBS tables in R1-1613508
· Introduce the {2 HARQ + [1352] bits DL TBS, [1800] bits UL TBS and no change to any Rel-13 specification for NPUSCH} 
· After receiving one DL grant, Rel-14 UE is required to continue monitoring any NPDCCH search spaces containing candidates ending at least 2 ms (i.e., x1 ≥ 2 ms) before the start of the first NPDSCH. 
· The gap between NPUSCH to any DL reception is ≥ 1ms. 
· Reuse Rel-13 timing relationship and scheduling delay values for each of the 2 HARQ processes
· HARQ process ID is indicated DL grant DCI with one bit
· Monitored only in USS
· FFS TBS table details.
· Soft buffer size is FFS until next RAN1#88
· The support of 2 HARQ by UE is an optional capability, signalling is left to RAN2

This contribution proposes to introduce a single Release 14 UE category N2 that supports the max TBS size of 2536 bits and two HARQ processes.
Discussion
3GPP TS 36.306 chapter 4.1C lists the NB UE uplink and downlink capabilities. Currently a single UE Category N1 is specified with the support of 680 transport block bits per TTI and 2112 soft channel bits.
In Release 14 a new UE category N2 needs to be specified with the support for 2536 TBS per TTI. In Release 13 the supported soft buffer size was calculated as #HARQs x code rate  x (TBS + CRC). Applied to Release 14 agreements this will result in 7680 or 15360 soft channel bits for one and two HARQ processes, respectively. Since the max TBS of 2536 bits are never sent over more than 10 sub-frames, each with at most 160 QPSK modulated resource elements, the maximum number of bits transmitted is limited to 10x160x2 = 3200 bits. For the DL a single redundancy version has also been specified. So a Release 14 UE supporting the max TBS of 2536 bits will never need to store more than 3200 soft bits per HARQ process, regardless of the number of retransmissions. It is hence proposed to specify a new Cat N2 supporting a TBS of 2536 and 3200 or 6400 soft bits depending on the supported number of HARQ processes.
Proposal 1: RAN1 agrees to introduce a single new NB-IoT UE category in Release 14 that supports 2536 TBS per TTI and 3200 or 6400 soft channel bits depending on the supported HARQ level.
Since RAN2 is responsible for TS 36.306 containing the UE categories and capabilities it is furthermore proposed that RAN1 sends a LS to RAN2 containing the above agreement.
Proposal 2: RAN1 to send a LS to RAN2 on the agreements made in proposal 1.
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Summary
In this contribution we have made a set of proposals to support the introduction of a new NB-IoT UE category in Release 14:
Proposal 1: RAN1 agrees to introduce a single new NB-IoT UE category in Release 14 that supports 2536 TBS per TTI and 3200 or 6400 soft channel bits depending on the supported HARQ level.
Proposal 2: RAN1 to send a LS to RAN2 on the agreements made in proposal 1.
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