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Introduction
In the last RAN4#89 meeting, idle state positioning measurement tests under normal and enhanced coverage for UE category NB1 in TDD were introduced [1][2]. Also, a CR was brought forward for correction of time intervals in existing HD-FDD test cases [3] which was noted. The existing HD-FDD tests and the new TDD tests have the following discrepancies:
· In HD-FDD test cases, UE is expected to receive RRCConnectionRelease at the end of T1. In TDD test cases, UE is expected to be already in RRC_IDLE by the start of T2.
· Despite the same PRS occasion period of 1280ms in all tests, the length of T2 – T5 periods are not the same for TDD and HD-FDD tests.
· The reference point with respect to which OTDOA measurement delay report is measured is different between HD-FDD and TDD tests.

In this paper, we explain our view on the purpose and length of each time interval, T1 – T6, in these tests and propose a unified setting for HD-FDD and TDD tests. This paper will be accompanied with CRs corresponding to HD-FDD and TDD tests for proposed corrections and other minor edits based on this discussion herein. 
Discussion 
Figure 1 illustrates the timeline of idle state positioning tests in NB-IoT. The test is comprised of 6 intervals T1 – T6.



Figure 1 Timeline of idle state positioning tests assuming NPRS occasion period of 1280ms

Interval T1: In this period, OTDOA assistance data is provided to UE. Furthermore, the last TTI in this period must correspond to transmission of RRCConnectionRelase to UE. In TDD tests, the following text appears: “The UE is expected to enter idle state before T2”. This is not a viable approach. UE can take up to 10s to enter RRC_IDLE state per 36.213. In order to accommodate the worst case scenario, T1 should be long enough to allow this 10s budget plus time required to furnish OTDOA assistance data. However, if another UE takes less than 10s to enter RRC_IDLE state, it will have undefined behaviour in the remainder of T1 interval as there are no PRS occasions in T1 per test description and Figure 1. Therefore, we believe RRCConnectionRelase command should be provided to UE at the last TTI of T1 as described in HD-FDD tests. The value of T1 is [2.76] in HD-FDD tests. To allow transmission of OTDOA assistance data to UE in T1 for TDD tests, T1 should be scaled by the available number of valid DL subframes. For FDD, there are 13 out of every 20 subframes available for NPDSCH after accounting for SI and sync overhead. With ULDL configuration 2, there are 9 out of every 20 subframes available for NPDSCH after accounting for SI and sync overhead. Therefore, we propose T1 value to be scaled by 13/9 that of HD-FDD: [4.0]s.
Observation 1. In HD-FDD tests, interval T1 provides UE with OTDOA assistance data. UE is also sent RRCConnectionRelease command in the last TTI of T1. 
Observation 2. Interval T1 should be scaled up to allow for number of DL subframes available for NPDSCH in TDD. 
Proposal 1. Similar to HD-FDD tests, in TDD tests interval T1 should be used for transmission of OTDOA assistance data in addition to RRCConnectionRelease command in its last TTI. The length of T1 should be scaled up by a factor of 2 to account for number of valid DL subframes in TDD.   
Intervals T2-T3: These two periods are to accommodate the time it takes UE to go into RRC_IDLE state which can be at most 10s per 36.213. As shown in Figure 1, in the worst case scenario, UE goes into RRC_IDLE state about 0.24s before the start of T4. On the other hand, a UE that takes less than 10s to enter RRC_IDLE state should have a defined behavior. Hence, T2-T3 intervals should have NPRS occasions and span an integer multiple of NPRS occasion period that is at least 10s long. 
Observation 3. Intervals T2-T3 accommodate the time it takes UE to enter RRC_IDLE state and must be at least 10s. To have a defined behavior for a UE that takes less than 10s to enter RRC_IDLE state, T2-T3 should also have NPRS occasions. 
Proposal 2. Similar to HD-FDD tests, in TDD tests intervals T2-T3 should have NPRS occasions and span an integer multiple of NPRS occasion periods that is at least 10s long. 
Intervals T4-T5: These two periods comprise the main time period for RSTD measurements. Per 36.133 and NPRS occasion period of 1280ms, total of M=8 NPRS occasions with L=M/2=4 satisfying NPRS Es/Iot conditions to meet the measurement accuracy requirements. Hence, T4=T5=4*1.28 = 5.12 s. 
Observation 4. Intervals T4-T5 accommodate M=8 NPRS occasions to satisfy RSTD accuracy requirements.
Proposal 3. Similar to HD-FDD tests, in TDD tests intervals T4-T5 should be of the same length and arrangement of NPRS occasions with 4 NPRS occasions in each, i.e., T4=T5=5.12s.


Interval T6: This time period covers  =  ms per 36.133 in addition to time needed to random access the cell. For TDD, time needed to random access the cell will be different compared to HD-FDD. The reference point from which TRSTD _inter_NB-IoT-EC +TRandomAccess_NB-IoT-EC is measured is beginning of T4 interval for both HD-FDD and TDD tests. 
For both HD-FDD and TDD, TRSTD _inter_NB-IoT-EC  can be computed to be:


Which equals to 9*1.28 = 11.52s. TRandomAccess_NB-IoT-EC can be shown to be 55.64s for HD-FDD and 56.92s for TDD. Consequently, 
TRSTD _inter_NB-IoT-EC +TRandomAccess_NB-IoT-EC – T4 – T5

For HD-FDD, T6 = 56.92 s. For TDD, T6 = 58.2s. 
Observation 5. Interval T6 covers additional time needed to process RSTD and random access the cell.
Proposal 4. Based on formulations in 36.133 and Figure 1, T6=56.92s for HD-FDD and T6=58.2s for TDD. 
Table 1 below summarizes the values of these intervals.

	Parameter
	HD-FDD
	TDD

	NPRS occasion
	1.28
	1.28

	T1
	2.76
	4.0

	T2, T3
	5.12
	5.12

	T4, T5
	5.12
	5.12

	T6
	56.92
	58.2

	TRSTD _inter_NB-IoT
	11.52
	11.52

	TRandomAccess_NB-IoT
	55.64
	56.92



Conclusions
Observation 1. In HD-FDD tests, interval T1 provides UE with OTDOA assistance data. UE is also sent RRCConnectionRelease command in the last TTI of T1. 
Observation 2. Interval T1 should be scaled up to allow for number of DL subframes available for NPDSCH in TDD. 
Proposal 1. Similar to HD-FDD tests, in TDD tests interval T1 should be used for transmission of OTDOA assistance data in addition to RRCConnectionRelease command in its last TTI. The length of T1 should be scaled up by a factor of 2 to account for number of valid DL subframes in TDD.   
Observation 3. Intervals T2-T3 accommodate the time it takes UE to enter RRC_IDLE state and must be at least 10s. To have a defined behavior for a UE that takes less than 10s to enter RRC_IDLE state, T2-T3 should also have NPRS occasions. 
Proposal 2. Similar to HD-FDD tests, in TDD tests intervals T2-T3 should have NPRS occasions and span an integer multiple of NPRS occasion periods that is at least 10s long. 
Observation 4. Intervals T4-T5 accommodate M=8 NPRS occasions to satisfy RSTD accuracy requirements.
Proposal 3. Similar to HD-FDD tests, in TDD tests intervals T4-T5 should be of the same length and arrangement of NPRS occasions with 4 NPRS occasions in each, i.e., T4=T5=5.12s.
Observation 5. Interval T6 covers additional time needed to process RSTD and random access the cell.
Proposal 4. Based on formulations in 36.133 and Figure 1, T6=56.92s for HD-FDD and T6=58.2s for TDD. 

	Interval
	HD-FDD
	TDD

	T1
	2.76
	4.0

	T2, T3
	5.12
	5.12

	T4, T5
	5.12
	5.12

	T6
	56.92
	58.2


Accompanying CRs are submitted to reflect these corrections [4][5].

References
[1] R4-1816565
[2] R4-1816566
[3] R4-1816086
[4] R4-1900183
[bookmark: _GoBack][5] R4-1900186

8

4

image2.wmf
D


oleObject2.bin

image3.wmf
ú

ú

ù

ê

ê

é

×

M

n

T

NPRS


oleObject3.bin

image4.wmf
RSTD IntraFreq,NBNPRS

T (-1)

TMms

=×+D


oleObject4.bin

image1.emf
T2  T3  T4  T5  T6  T1 

RRCConnectionRelease RRC_IDLE

10s or less

T_{RSTDIntra} + T_{PREAMBLE}

PRACH START


oleObject1.bin
�

 T2 


 T3 


 T4 


 T5 


 T6 


T1 


RRCConnectionRelease


RRC_IDLE


10s or less


T_{RSTDIntra} + T_{PREAMBLE}


PRACH START



