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Introduction
During the last RAN2 #96 meeting, the following agreement for NB-IoT positioning was made:
· Adapt LPP to support positioning measurements in idle mode (note that LPP already support positioning measurements in connected mode).
Because of RF hardware characteristics, NB-IoT UEs require a period of time to measure the narrowband positioning reference signal in which it is not required to monitor the serving cell’s NPDCCH. Therefore positioning measurements in idle/DRX mode is a mechanism to provide such period of time. 
[bookmark: _Ref178064866]In this contribution we discuss the possible standard impact from the positioning measurements in idle mode. In particular, we look at extending paging cycle for not interrupting the positioning measurements in idle mode. 
Discussion
E-UTRAN based PRS measurements
In LTE system [1], the maximum total time required for detecting and measuring at least 16 cells is calculated by the following equation 
TRSTDInterFreqFDD, E-UTRAN = TPRS(M-1)+
where TPRS is the cell-specific positioning subframe configuration period, M is the number of PRS positioning occasions where each PRS positioning occasions comprises of at most 6 consecutive downlink positioning subframe, and  is the measurement time for a single PRS positioning occasion which includes the sampling time and the processing time. 

Assuming the RSTD measurement requirement for NB-IoT is similar to that of LTE. Based on the positioning reference signal subframe configuration, the maximum value of TPRS is 1280ms. The number of positioning occasion (M) depends on the positioning period TPRS and the value is 16 when the serving cell frequency and the neighbour cell frequency are different. Therefore the maximum total time for detecting and measuring PRS is about 20 seconds for certain UEs. The UEs may be located in deep coverage and need more positioning occasions to meet the required RSTD measurement accuracy under the SINR side condition defined in sub-clause 8.1.2.6.1 of [1]. 	Comment by 汪海瀚: 這裡應該是假設RAN4之後訂的requirement會和現在LTE的相同的基礎上做討論吧。	Comment by 汪海瀚: Es/Iot一般稱為SINR side condition，也就是說UE在收到的PRS的SINR滿足這個SINR side condition的情形下(e.g., 大於等於-6dB)，要能滿足spec裡的requirement(e.g., 要在TRSTD內完成量測)。
	Comment by 汪海瀚: 這邊應該是討論inter frequency的情況吧，因為上面的equation是inter frequency。

For the UEs located in deep coverage, the total time for detecting and measuring PRS is about 20 seconds.


NB-IoT based NPRS measurements
[bookmark: _Toc465777632][bookmark: _Toc465851108][bookmark: _Toc465856843][bookmark: _Toc466040359]During the RAN1 #87 meeting, the NPRS configuration is discussed and confirm the NPRS configuration parameters, 
· 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.
The periodicity of one NPRS occasion is the same as the ones of LTE. The number of subframes of NPRS in one occasion is increased from 6 subframes to at most 1280ms. Although more NPRS subframes in one occasion may overcome the low bandwidth (1 PRB) effect, it may not reduce the maximum required number of occasions (M), which shall be defined by RAN 4. When there are many NB-IoT UEs in deep coverage or high positioning accuracy is required, large number of NPRS occasions will be configured. Assume the number of occasions (M) is the same as LTE, the maximum measurement time exceeds the paging cycle (i.e. maximum value is 10240ms). If NPRS measurement is performed in idle mode, the measurement may be interrupted when the NB-IoT UE is paged. The paging cycle may need to be extended to support NPRS measurements in idle mode.	Comment by 汪海瀚: NPRS傳送的subframe應該是個eNB間協調好，是半靜態的設定，所以用configure這個字會比較恰當一點。

RAN2 to consider to extend the paging cycle to not interrupt the NPRS measurements in idle mode. 
Conclusions
In this contribution we discussed the RAN2 impact from the NB-IoT positioning measurements in idle mode. In section 2 we made the following observations:
Observation 1	For the UEs located in deep coverage, the total time for detecting and measuring PRS is about 20 seconds.

Based on the discussion in section 2 we propose the following:
Proposal 1	RAN2 to consider to extend the paging cycle to not interrupt the NPRS measurements in idle mode.
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