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1 Introduction
In RAN#69 meeting, a new work item ‘Narrow Band Internet of Things, NB-IOT’ is approved [1]. In RAN 2# 92bis meeting, RAN 2 initialized some discussions on NB-IoT. However, some of issues are RAN 1 and RAN 2 dependencies, for example, transport block size for SIB and paging, whether RLC AM is required or not, message based RACH or preamble based RACH. 
In this paper, we discuss some RAN 1 issues may have impact to RAN 2. 
2 Max transport block size for SIB 
The max TB size for SIB, paging and RAR of MTC UE category 0 is kept as 2216 bits as other category UEs. In Rel-13 eMTC WI, max TB size for SIB, paging and RAR will be reduced to 1000 bits as uni-cast channel. 
The size of legacy SIB 1 ranges from 99 to 297 bits [2], and the size of SIB 1bis is in range of existing SIB 1 plus some extra considering some additional configuration for eMTC [3]. A similar size of SIB 1 for NB-IoT is expected. RAN 1 evaluated the efficiency for different payload for SIB transmission [4]. According to [4] it appears to be more efficient to transmit a fixed number of system information bits in one single SIB (up to the simulated maximum size ~1000 bits) rather than splitting them into separate smaller SIBs. A similar effect can be seen from the evaluation result in [2], which showed the required number of repetitions (i.e. subframes) for UEs in enhanced coverage as a function of TBS (EPA1, 1% BLER), and the graph had a decreasing slope due to the increased coding gain at larger block sizes, as well as 24 bits CRC overhead. 
For NB-IoT, in order to further reduce device complexity, convolution coding is considered for downlink instead of turbo coding. The complexity for convolution decoding complexity for a slight big TB size (e.g., couple of hundred bits) would be acceptable. Based on the simulation result in the companion paper [6], reducing TBS from 200 bits to 50 bits (including CRC) only provide ~5.6dB gain at BLER = 10%, which is smaller than theoretical value. This is because of the loss of channel coding gain when the information bits are too short. Moreover, considering 24 bits CRC overhead and other higher layer overhead, the max TB size shall not be too small. Considering UE complexity and efficiency, it is proposed to RAN 1 to consider a max TBS up to ~500 or more bits. 
Proposal #1: Consider to support up to ~500 or more bits for NB-IoT considering spectral efficiency and UE complexity.
3 HARQ

Another RAN1 issue with RAN2 dependencies may be HARQ. In LTE system, a two-level retransmission mechanism combining PHY HARQ and RLC ARQ is applied to achieve a trade-off between fast and reliable feedback of ACK/NACK status reports. HARQ provides very fast retransmission and ARQ is responsible for reliability. Usually, HARQ can deal with most transmission errors but sometimes it fails. Therefore, RLC ARQ is needed to handle the HARQ residual error to provide high reliability, e.g., a target of 10^-6 packet loss rate in LTE system. 
As discussed above, HARQ residual error may impact whether to require RLC AM or not. In last RAN2 meeting, one agreement related to RLC AM is ‘Whether RLC AM is required for DRBs is FFS’ [3]. RAN2 may expect to expedite a conclusion on the FFS since there are several other functions in RAN2 that depend on the presence of RLC-AM. If RAN1 could give a rough estimation on HARQ residual error for NB-IOT, it would be beneficial to speed the progress of RLC AM in RAN2.  
HARQ residual error will occur when following three cases happen, i.e., NACK is misinterpreted as ACK, DTX is misinterpreted as ACK, and the maximum number of retransmission is reached. In LTE system, the probability of the first and second case is about 10^-3~10^-2 and 10^-2 respectively [5]. Considering 10% BLER for data channel and 1% BLER for DL control channel, the HARQ residual error rate caused by the first and second case will be 10^-4~10^-3 and 10^-4 respectively. Regarding the last case, the probability is about 10^-4 assuming maximum 4 retransmissions and 10% BLER for data channel. Therefore, the overall HARQ residual error rate is about 10^-3~10^-4 in current LTE system. 
If the number of retransmissions is set as a large value, HARQ residual error is mainly determined by BLER for data channel, BLER for DL control channel and HARQ signalling reliability (i.e. false alarm probability for NACK to ACK and DTX to ACK). For NB-IOT, BLER target for data channel may be 10% or 1%, and final conclusion needs further study. Currently, HARQ signalling reliability for NB-IOT has not been discussed. Considering false alarm probability for NACK to ACK may be lower a order than the misdetection rate of ACK to NACK, HARQ signalling error may be around 10^-2~10^-1 if 10% BLER is applied for all control channel. Thus, HARQ residual error for NB-IOT may be around 10^-3~10^-2 assuming 10% BLER for data channel. Even 1% BLER target for data channel is applied, HARQ residual error would be around 10^-4~10^-3, i.e., same as LTE. Anyway, HARQ residual error in NB-IOT system would not be better than LTE.
Observation #1: HARQ residual error in NB-IOT system would not be better than LTE. 
4 Conclusion
In this contribution, we discussed the max TB size and HARQ residual error for NB-IoT system. It is proposed that
Proposal #1: Consider to support up to ~500 or more bits for NB-IoT considering spectral efficiency and UE complexity.
And we observed that 

Observation #1: HARQ residual error in NB-IOT system would not be better than LTE. 
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6 Appendx

In the table below the minimum and maximum size estimates are shown for SIB1[2].

Table 1: Size estimate for size range of legacy SIB1 (bits).

	SIB1
	 
	 

	Information element
	Min size
	Max size

	cellAccessRelatedInfo
	72
	224

	>plmn-IdentityList (1-6)
	25
	150

	>trackingAreaCode
	16
	16

	>cellIdentity
	28
	28

	>cellBarred
	1
	1

	>intraFreqReselection
	1
	1

	>csg-Indication
	1
	1

	>csg-Identity*
	0
	27

	cellSelectionInfo
	6
	6

	>q-RxLevMin
	6
	6

	>q-RxLevMinOffset*
	0
	3

	p-Max*
	0
	6

	freqBandIndicator
	6
	6

	schedulingInfoList (1-32)
	7
	40

	tdd-Config*
	0
	7

	si-WindowLength
	3
	3

	systemInfoValueTag
	5
	5

	Total size
	99
	297
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