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1 Introduction
In RAN1#87 meeting, agreements about NPRS subframe configuration were achieved as follows,
· Part A: A bitmap for NPRS subframe indication in one NPRS occasion

· bitmap length is the same as valid subframe configuration, i.e. 10 bits or 40 bits

· For Part-B NB-IoT specific assistance information:

· Number of subframes of NPRS in one occasion is NPRS {10, 20, 40, 80, 160, 320, 640, 1280} 

· Periodicity of NPRS occasion TPRS: 160ms, 320ms, 640ms, 1280ms.

· Valid configurations are those satisfying NPRS <= TPRS
· For a given periodicity of NPRS occasion, the starting subframe offset of NPRS occasion = [image: image2.png]aTpPRS
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In addition, agreements about NPRS muting were achieved as follows,

· Muting pattern

· Support 2, 4, 8, and 16 bit bitstring

· Each bit in a muting pattern corresponds to:

· For Part A, consecutive 10 subframes

· For Part B, one NPRS occasion

· Per NB-IoT carrier, one muting pattern is signaled associated with Part A (if configured) and one muting pattern is signaled associated with Part B (if configured) 

· If part A and part B are both configured then a subframe contains NPRS if both configurations indicate it contains NPRS measurements

In this contribution, the understanding about the muting pattern associated for Part A is clarified. In the appendix, a detailed example is shown for further clarification, where the results of different combinations of Part A, Part B and muting patterns are listed.
2 Discussions
According to the agreements, two muting patterns have been defined for Part A and Part B respectively. Part B is similar to the LTE PRS configuration, and so its muting pattern has the same meaning.
For the muting pattern associated with part A, each bit in the bitstring corresponds to consecutive 10 subframes. That is to say, the first bit in the bit string corresponds to the 10 subframes in the radio frame satisfying SFN mod x = 0, where x is the size of the bit string. If one bit is set to ‘0’, the NPRS subframes indicated by Part A in the corresponding radio frame will be invalid for NPRS transmission. If one bit is set to ‘1’, the NPRS subframes indicated by Part A in the corresponding radio frame will be valid for NPRS transmission.
Proposal 1: Clarify that, for Part A, each bit in the muting pattern corresponds to consecutive 10 subframes in one radio frame. 
To make the description clear, the muting patterns associated with Part A and Part B are called Muting A and Muting B respectively. The intended overall transmission pattern is clear when either {Part A with Muting A} alone or {Part B with Muting B} alone is configured. When both Part A, Part B and muting patterns are configured simultaneously, how the muting patterns work together needs to be clarified. For this case, the principle we propose is that, if a radio frame is indicated to be muted by Muting A and Muting B simultaneously, the NPRS subframes indicated by Part A+Part B in it will be muted. Then it can be derived that the combinations of {Part A, Part B, Muting A} and {Part A, Part B, Muting B} are invalid.
An example for proposed all valid combinations of Part A, Part B, Muting A and Muting B for NB-IoT is shown below. In the example,

· 10-bit bitmap [0, 0, 1, 0, 0, 0, 0, 1, 0, 0] is assumed for Part A.

· The periodicity of 160ms, 20 NPRS subframes in one occasion and the starting offset 
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 are assumed for Part B.

4-bit bitmap as [1, 0, 0, 1] and 2-bit bitmap as [0, 1] are assumed as the muting patterns for Part A and Part B respectively, denoted as Muting A and B.

The resulting NPRS subframes, represented as red boxes, for all combinations of Part A, Part B and muting patterns are shown in Figure A.1. The fourth, fifth, and sixth rows show the three valid configurations that LPP can provide, and the subframes which would contain NPRS.
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Proposal 2: If both Part A and Part B are configured, the only valid associated muting configuration is that both Muting A and Muting B are configured.

Proposal 3: If a radio frame is configured to be muted by Muting A and Muting B, the NPRS subframes within the radio frame configured by Part A and Part B are muted. Otherwise, NPRS are transmitted according to the RAN1#87 agreement “…a subframe contains NPRS if both configurations indicate it contains NPRS measurements”.
3 Conclusion

To clarify the configuration of NPRS subframes for OTDOA, it is proposed as follows:
Proposal 1: Clarify that, for Part A, each bit in the muting pattern corresponds to consecutive 10 subframes in one radio frame.

Proposal 2: If both Part A and Part B are configured, the only valid associated muting configuration is that both Muting A and Muting B are configured. 
Proposal 3: If a radio frame is configured to be muted by Muting A and Muting B, the NPRS subframes within the radio frame configured by Part A and Part B are muted. Otherwise, NPRS are transmitted according to the RAN1#87 agreement “…a subframe contains NPRS if both configurations indicate it contains NPRS measurements”.
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