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1 Introduction

In RAN2#97bis, the paper R2-1703185 [1] proposed that NPRS-SequenceInfo IE and earfcn IE are used to indicate the carrier frequency of the NB-IoT NPRS in in-band operation mode. It was commented that it would require to signal the LTE bandwidth but it is not necessary as discussed in this paper.
2 Discussion
For the NB-IoT NPRS carrier in in-band operation mode, nprsSequenceInfo is signaled to the UE, there is a one-to-one mapping from nrpsSequenceInfo to
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. It indicates the corresponding E-UTRA PRB index of the NB-IoT carrier as shown in the Table 1:
Table 1 nprsSequenceInfo to E‑UTRA PRB index relation


	nprsSequenceInfo
	E-UTRA PRB index 
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	nprsSequenceInfo
	E-UTRA PRB index 
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for even number of 
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	0 - 74
	-37, -36, …, 37
	75 – 174
	-50, -49, …, 49


The nprsSequenceInfo indicates two parameters, i.e. odd or even number of the E-UTRA carrier and PRB index, which can define the frequency offset between the E-UTRA carrier and the NB-IoT carrier. Therefore, the carrier frequency of the NB-IoT carrier can be derived from the E-UTRA carrier frequency as follows:
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So NPRS-SequenceInfo and earfcn can be used to indicate the carrier frequency of the NB-IoT NPRS in in-band operation mode. 
Table 2 Signaling Optimization

	
	legacy 
(bits)
	With the optimisation 
(bits)

	OTDOA-NeighbourCellInfoNB
	
	

	- earfcn 
	0
	18

	- nprs-Info (1.. maxCarrier)
	
	

	- nprs-Carrier
	carrierFreq
	18 
	0

	
	carrierFreqOffset
	5
	0

	- nprsSequenceInfo
	8
	8

	Total per NPRS carrier
	31
	8


Thus, assuming 5 NPRS carriers per NB-IOT cell [2], in comparison with the current configuration, we can save 5 x (31-8)-18=97 bits. This optimised configuration will bring significant signalling reduction when there are multiple neighbour cells in in-band operation mode.
Proposal 1: NPRS-SequenceInfo and earfcn are used to indicate the NPRS carrier frequency and IE nprs-Carrier is not needed in in-band operation mode.
3 Conclusion

In this contribution, an optimisation for the NPRS configuration has been discussed and we have the following proposal. 
Proposal 1: NPRS-SequenceInfo and earfcn are used to indicate the NPRS carrier frequency and IE nprs-Carrier is not needed in in-band operation mode.
The corresponding changes have been captured in [3].
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