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

	Agreement:

The values of M/N for nB>=T/2 are
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For the cases where decimation is applied, the decimation pattern is based on the following formula:

· R = (PO_Index+ offset) mod 2, where:

· PO_Index = (SFN  / T * nB + i_s) mod nB.

· The offset depends at least on X = SFN + 1024 * H-SFN.

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

· FFS remaining details of offset until RAN1#99, including:

· Whether and how to take into account the introduction of UE-specific DRX cycle in the decimation equation.


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

2 Discussions
Regarding the formula R = (PO_Index + offset) mod 2, if the UE-specific DRX cycle is not used to determine the value of offset, the value of R is fixed within the cell-specific DRX cycle when the value of UE-specific DRX cycle is smaller than the cell-specific DRX cycle. That means some UEs always have NRS subframe while others always do not. The measurement performance may be influenced. If the UE-specific DRX cycle is used to determine the value of offset, in order to satisfy that POs having subframes with NRS are quasi-uniformly distributed for all UEs, the overhead of NRS would be large. Therefore, we propose the value of offset is determined by the following formula:
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wherein 
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, c(n) is pseudo-random sequence and
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One example is shown as follows wherein 
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, nB=4T and i_s=0. For UEs with DRX cycle = 128, the calculated PO-index is
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when the corresponding X is
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 . Base on above formula, the value of R is 
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. For UEs with DRX cycle = 512, the value of R is 
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. By utilizing the above method, the value of R will not appear a large number of continuous 0 or 1 for each UE. And the value of offset is different between different cells. That means the distribution of subframes with NRS of neighbour cells is different. Considering existing NRS pattern, the interference of NRS between different cells can be coordinated if the offset is calculated by above formula. 

Therefore, we propose the following proposal:
Proposal 1: R = (PO_Index + offset) mod 2, where:

· 
[image: image9.wmf]å

=

+

=

7

0

i

i

2

*

)

i

X

*

8

(

c

offset

 wherein 
[image: image10.wmf]SFN

_

H

*

1024

SFN

X

+

=

, c(n) is pseudo-random sequence and 
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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 proposal:

Proposal 1: R = (PO_Index + offset) mod 2, where:

· 
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, c(n) is pseudo-random sequence and 
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