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1 Introduction
In RAN1#98 meeting, the following agreements were made on presence of NRS on a non-anchor carrier for paging [1]:

	Agreement 

· For nB<T/2, M=10, N=0

· The decimation factor (fraction of POs that have NRS) is:

· T/2: Decimation factor of 1/2

· T: Decimation factor of 1/2

· 2T: Decimation factor of 1/2

· 4T: Decimation factor of 1/2


In this contribution, we discuss the remaining NRS presence issues on a non-anchor carrier for paging from RAN1 perspective.

2 Discussions
Based on the RAN1# 98 meeting agreement, the decimation pattern factor is determined for each nB value. But the M/N is not determined. Considering the maximum number of NRS subframes is 10 within 40 ms when nB < T/2, the maximum number of NRS subframes within 40ms for other values of nB should also be 10. Since the number of POs within 40 ms is power of 2, to achieve even distribution for each PO, the number of subframes with NRS within 40ms can be 8. For nB=T/2, there are two POs in 40ms and the decimation factor is 1/2, therefore M=8, N=0. Following the same principle, we can propose M=4, N=0 for nB=T, M=2, N=0 for nB=2T and M=1, N=0 for nB=4T.

Proposal 1: For each nB, the values of M and N are as followings:

	nB
	M
	N

	T/2
	8
	0

	T
	4
	0

	2T
	2
	0

	4T
	1
	0


In last meeting, the following decimation issue was agreed to be discussed in RAN1#98bis meeting:

For the cases where decimation is applied, the decimation pattern is based on the following formula:

· R = (PO_Index+(X div T)) mod 2, where:

· PO_Index is the index of the PO within one DRX cycle: PO_Index = (SFN/Ns * N + i_s) mod T
· X = SFN + 1024 * H-SFN
· T is the DRX cycle measured in radio frames.

· If R=1, the PO has NRS associated with it. If R=0 the PO does not have NRS associated with it.

· FFS: How to capture the above in the specification

Considering the distribution of PO is not uniform when nB = 4T [2], the average gap between the PO and all corresponding subframes with NRS was similar if the value of R is different in consecutive frames. And if the value of R is different in consecutive DRX cycles, the above mentioned average gap corresponding to each of the two consecutive DRX cycles is different and can be similar only for every two DRX cycles. That means the fairness between UEs can be achieved for at least two DRX cycles. Therefore, we propose the value of R is different in consecutive frames when nB=4T and the value of R is different in consecutive DRX cycles when nB < 4T.  An example is shown in Figure 1 when nB=4T.
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 Figure 1 Distribution of PO and subframes with NRS when nB = 4T

Therefore, we propose the following proposal:

Proposal 2: R = (PO_Index+(X div Y)) mod 2, where:

· PO_Index is the index of the PO within one DRX cycle: PO_Index = (SFN/Ns * N + i_s) mod T

· X = SFN + 1024 * H-SFN

· Y is T when nB < 4T wherein T is the DRX cycle measured in radio frames and Y is 1 when nB = 4T.

· If R=1, the PO has NRS associated with it. If R=0 the PO does not have NRS associated with it.

3 Conclusions

In this contribution, we have provided our considerations on NRS presence on non-anchor carrier for NB-IoT from RAN1 perspective. We make the following observation and proposals:

Proposal 1: For each nB, the values of M and N are as follows:

	nB
	M
	N

	T/2
	8
	0

	T
	4
	0

	2T
	2
	0

	4T
	1
	0


Proposal 2: R = (PO_Index+(X div Y)) mod 2, where:

· PO_Index is the index of the PO within one DRX cycle: PO_Index = (SFN/Ns * N + i_s) mod T

· X = SFN + 1024 * H-SFN

· Y is T when nB < 4T wherein T is the DRX cycle measured in radio frames and Y is 1 when nB = 4T.

· If R=1, the PO has NRS associated with it. If R=0 the PO does not have NRS associated with it.
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