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1 Introduction

In RAN5 #52 meeting, RAN5 send out two LS on ‘RSTD reporting delay requirements and test cases’ [1] and on ‘RSTD measurement accuracy requirements and test cases’ [2] to request RAN4 to clarify some items related with the RSTD measurement test cases. Some test conditions in test cases and description in core requirement seem uncertain from RAN5 side, thus in this contribution the items raised in [1] and [2] are analyzed and clarified from RAN4 perspective for RAN5’s understanding. 
2 Clarification on RSTD reporting delay requirement and test cases
2.1
Item1 in [1]
[Question from RAN5]

[TS 36.133, clause 8.1.2.5.1]
The time 
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 starts from the first subframe of the PRS positioning occasion closest in time after the OTDOA assistance data in the OTDOA-ProvideAssistanceData message as specified in 3GPP TS 36.355 [24], is delivered to the physical layer of the UE as illustrated in Figure 8.1.2.5.1-1.
And [TS 36.133, clause A.8.12.1.1]
The OTDOA assistance data as defined in TS 36.355, Section 6.5.1, shall be provided to the UE during T1. The last TTI containing the OTDOA assistance data shall be provided to the UE (T ms before the start of T2, where (T = 150 ms is the maximum processing time of the OTDOA assistance data.
RAN5 has two areas of uncertainty about this test condition:
a) This test condition seems to imply that the measurement reporting delay is measured between LPP Provide Assistance Data and LPP Provide Location Information messages.

It is RAN5’s understanding that LPP response time is measured between LPP Request Location Information and LPP Provide Location Information messages. All the UE reporting criteria are included in the Request Location Information message (not in the Provide Assistance Data message). Therefore, the UE does not know what and when to report before receiving an LPP Request Location Information message and so will not start any measurements until it receives a Request Location Information message.
b) In a real deployment, when a LPP Provide Assistance Data message is sent from the Network (server) to the UE, the server may (optionally but likely) include a request for an LPP acknowledgement message from the UE. Until the server receives the LPP Acknowledgement message from the UE, it (the server) cannot send a LPP Request Location Information message. Thus an extra protocol exchange of unknown duration takes place that is not factored into the test conditions above.

Therefore in a real deployment the scenario or test condition defined above in 36.133 will very likely not occur and therefore a UE may very likely be unable to meet the requirement as defined.
RAN5 kindly requests RAN4 to clarify the test conditions and explain how the above items are taken into account.

[Response from RAN4]

a)
The time sequence of delivering ProvideAssistanceData and RequestLocationInformation for one positioning process is not fixed according to the RAN2 specification (TS36.355[3] and TS36.305[4]). The PRS configurations are included in ProvideAssistanceData and the UE reporting criteria are included in RequestLocationInformation, therefore if either of these two IEs is not received, the UE is not able to start RSTD measurement. From TS36.355, LPP Response Time included in the RequestLocationInformation indicates the maximum response time as measured between receipt of the RequestLocationInformation and transmission of a ProvideLocationInformation. However the real measurement reporting delay TRSTD Intra-FreqFDD,E-UTRAN   in TS36.133[5] is the total time for detecting and measuring the positioning cells. In other words, the LPP Response Time is the maximum tolerance delay of network but not the real reporting delay in the testing. The time sequence of these two IE and the start point of TRSTD Intra-FreqFDD,E-UTRAN can be illustrated in the following figures,
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Figure 1. Time sequence of delivering ProvideAssistanceData and RequestLocationInformation
In sub-figures (a) and (b), e-SMLC deliver RequestLocationInformation after ProvideAssistanceData, therefore the start point of TRSTD Intra-FreqFDD,E-UTRAN is the first subframe of the PRS positioning occasion closest in time after RequestLocationInformation is received by UE physical layer. Contrarily, in sub-figures (c) and (d), if e-SMLC deliver ProvideAssistanceData after RequestLocationInformation, the start point of TRSTD Intra-FreqFDD,E-UTRAN is the first subframe of the PRS positioning occasion closest in time after ProvideAssistanceData is received by UE physical layer. Consequently, for consistence of the specification, the start point of TRSTD Intra-FreqFDD,E-UTRAN can be indicated as the first subframe of the PRS positioning occasion closest in time after UE received ProvideAssistanceData as well as RequestLocationInformation. 
For the current reporting test in RAN4, It is assumed that the RequestLocationInformation is delivered to UE before the ProvideAssistanceData delivering; and then from the first subframe of the PRS positioning occasion closest in time after UE decoded ProvideAssistanceData, UE will start RSTD measurements.
b) For ProvideAssistanceData delivering, the corresponding LPP acknowledgement message from UE is not mandatory to be included. From RAN4 perspective, it is very low probability that UE failed to receive the assistance data, because the retransmission schemes, e.g. HARQ and ARQ, can guarantee the correctly decoding of LPP PDU in most cases. Thus, there is no need to consider the extra protocol exchange in the reporting delay test. 
2.2
Item2 in [1]
[Question from RAN5]
[TS 36.133, clause 8.1.2.5.1]
The RSTD measurement accuracy for all measured neighbor cells i shall be fulfilled according to the accuracy as specified in the sub-clause 9.1.10.1.
RAN5 notes that this seems to be a clear requirement on the accuracy of the measurements made during the reporting delay test case, however in the associated test case in A.8.12.1 no mention is made of checking that this accuracy requirement is met.
RAN5 kindly requests RAN4 to indicate which of the following possibilities RAN5 should adopt:
a) The measurements should be tested against the accuracy requirements defined above. This would mean that the accuracy is tested both in fading (in this test case) and AWGN (in the accuracy test case) conditions.
b) The measurements are checked to ensure that all the measurements are actually present (rather than some or all measurements missing) but the values are not tested against the accuracy requirements defined above. So any values are acceptable but they must be present.
c) No checking is made so the measurements may not even be present. So the UE may possibly not return any measurements but just return an error message.
[Response from RAN4]

In the reporting test cases, the PRS Es/Iot is higher than the side condition (PRS Es/Iot=-6dB for reference cell and PRS Es/Iot=-13dB for neighbour cell) for the accuracy cases, i.e. the accuracy requirement can be mostly fulfilled in this condition. From RAN4 perspective, there is not necessary to check whether the accuracy requirement is met or not in the reporting delay test cases considering the testing complexity. Thus, regarding the possibilities put forward in [1], we prefer option (b) from RAN4 understanding.
2.3
Item3 in [1]
[Question from RAN5]
[TS 36.133, clause 8.1.2.5.1]
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 is the number of PRS positioning occasions as defined in Table 8.1.2.5.2-1
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 conditions apply for all subframes of at least 
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And [TS 36.133, clause A.8.12.1.1]
	PRS muting info
	
	Cell 1: ‘11110000’

Cell 2: ‘00001111’

Cell 3: ‘11110000’
	Correponds to prs-MutingInfo defined in TS 36.355 [24]


RAN5 understands that for this test case M is equal to 8, therefore 
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 is approximately equal to 7
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Therefore the UE should report the measurements after approximately 7
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from the beginning of the measurement period (i.e. from the start of T2 as defined in the test case). 

However Cell 2 is muted for the first 4 PRS occasions from the start of T2 and only then becomes unmuted. This only leaves Cell 2 with 3 PRS occasions before the UE needs to report the measurement. This seems to be in conflict with the condition that the conditions should apply for 
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 PRS positioning occasions, as L is equal to 4 for this test case.
RAN5 kindly requests RAN4 to confirm RAN5’s understanding of these requirements and the test case, and if correct to explain how to overcome this apparent issue.

[Response from RAN4]

Actually, the formula of calculating TRSTD Intra-FreqTDD,E-UTRAN is,
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For TPRS=1280ms in the RSTD reporting test cases, M is equal to 8 and therefore TRSTD Intra-FreqFDD,E-UTRAN is equal to 7TPRS+Δ where 
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. In the RSTD reporting delay test case, Cell2 is muted for first 4 PRS positioning occasions from the start of T2, and it leaves 3TPRS +Δfor UE to measure Cell2 PRS in T3. In the following figure, it is clear that there are also 4 PRS positioning occasion for Cell2 PRS receiving and the number of PRS positioning occasion for each cell in this test can fulfil the requirement of L=4.
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Figure 2. Illustration of unmuted Cell 2 PRS positioning occasions

2.4
Item4 in [1]
[Question from RAN5]
[TS 36.133, Table A.8.12.1.1-1 and Table A.8.12.2.1-1]
	PRS configuration index 
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	1131/1134
	This corresponds to periodicity of 1280 ms and PRS subframe offset of 
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 DL subframes, as defined in 3GPP TS 36.211 [16], Table 6.10.4.3-1


RAN5 notes that the values of 
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 are different for FDD and TDD test cases (1131 for FDD and 1134 for TDD) whereas all other parameters are the same for FDD/TDD.
RAN5 kindly requests RAN4 to confirm whether that these values should be the same or should be different. In the case that they should be different, RAN5 also requests that RAN4 explain the reason, for RAN5’s understanding.
[Response from RAN4]

From TS36.211[6], the positioning reference signal instances, for the first subframe of the 
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 downlink subframes, shall satisfy 
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. nf is system frame number and ns is slot number within a radio frame. The cell specific subframe configuration period 
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 and the cell specific subframe offset 
[image: image22.wmf]PRS

D

 for the transmission of PRS are listed in the following table.
Table 1. Positioning reference signal subframe configuration
	PRS configuration Index 
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	PRS periodicity 
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 (subframes)
	PRS subframe offset 
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 (subframes)

	0 – 159
	160
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	160 – 479
	320
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	480 – 1119
	640
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	1120 – 2399
	1280
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	2400-4095
	Reserved


For FDD test case, when PRS index is equal to 1131, the ns shall be equal to 2 or 3, i.e. subframe 1, from the above equation, which means the first subframe of the 
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 downlink subframes is subframe 1 in SFN=0, 128, 256 and etc.  However, for the TDD test cases, the subframe 1 is no longer the downlink subframe, which depends on the uplink-downlink configurations in TDD systems. In the following table, the uplink-downlink configurations from TS36.211 is shown,
Table 2. Uplink-downlink configurations
	Uplink-downlink 

configuration
	Downlink-to-Uplink 

Switch-point periodicity
	Subframe number

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U

	1
	5 ms
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	2
	5 ms
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	3
	10 ms
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	4
	10 ms
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	5
	10 ms
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	6
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D


As the TDD uplink-downlink configuration is configured as ‘1’ in the RSTD reporting delay test cases, the subframe 1 is  a special subframe which cannot be used for PRS transmission, and the subframe 4 is feasible for PRS transmission. Thus the PRS index for TDD tests can be equal to 1134 which means the PRS (
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 in the RSTD reporting delay test cases) shall be subframe 4 in SFN=0, 128, 256 and etc, considering the TDD uplink-downlink configurations.
Consequently, the PRS configuration index shall be different for FDD and TDD test cases as the TDD uplink-downlink configurations make some subframe unfeasible for PRS transmission.
2.5
Item5 in [1]
[Question from RAN5]
RAN5 kindly requests RAN4 to provide a reference to a paper or other Tdoc that describes the derivation of the following formula:
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RAN5 has a number of questions for clarification about this formula, but feels they may all be answered by referring to some paper that provides the derivation.

[Response from RAN4]

The formula of calculation TRSTD Intra-FreqTDD,E-UTRAN is derived from email discussion; however some reference Tdoc can be provided for understanding  the parameters in the formula, e.g. R1-092010, R1-092213, R1-093480, R4-093774, R4-093861, R4-094027, R4-094989.
3 Clarification on RSTD measurement accuracy requirements and test cases
3.1
Item1 in [2]
[Question from RAN5]

[TS 36.133, clause A.9.8.1.1]
 
The OTDOA assistance data as defined in TS 36.355, Section 6.5.1, shall be provided to the UE before the measurement period. The last TTI containing the OTDOA assistance data shall be provided to the UE (T ms before the start of measurement period, where (T = 150 ms is the maximum processing time of the OTDOA assistance data. 
RAN5 has the following uncertainty about this test condition:
This test condition seems to imply that a measurement of the reporting delay is also required at the same time as testing the measurement accuracy. However this is not mentioned at all in the requirements in clause 9.1.10.1 and it is unclear in the remainder of the test case if this parallel measurement is to be made  or not.
If a measurement of the reporting delay is also required at the same time as testing the measurement accuracy, then RAN5 would like to raise the same issues as detailed in item 1 of the parallel LS concerning the reporting delay test cases (R5-114028)
If a measurement of the reporting delay is not required at the same time as testing the measurement accuracy, then RAN5 would like understand the importance of this test condition as it would seem to be overly complicated and probably unnecessary for the purpose of the test case.
[Response from RAN4]

As analyzed in section 2.1, the PRS configurations are included in ProvideAssistanceData and the UE reporting criteria are included in RequestLocationInformation, therefore if either of these two IEs is not received, the UE is not able to start RSTD measurement. For the current RSTD accuracy test case in RAN4, the RequestLocationInformation can be delivered to UE before the ProvideAssistanceData delivering; and then from the first subframe of the PRS positioning occasion closest in time after UE decoded ProvideAssistanceData, UE will start RSTD measurements. Thus, the test condition is used to trigger UE to measure RSTD of Cell 1 and Cell 2, but it does not mean that a measurement of the reporting delay is also required at the same time as testing the measurement accuracy. From RAN4 perspective, the test condition mentioned in this section is necessary to make UE start the RSTD measurement, and a measurement of the reporting delay is not required at the same time as testing the measurement accuracy.
3.2 Item2 in [2]
[Question from RAN5]
[TS 36.133, clause A.9.8.1.1]
A time span of 
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 is provided for the measurement period, and PRS are configured according to 
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 in Tables A.9.8.1.1-1 and A.9.8.1.1-2 during this time.
RAN5 has similar uncertainty about this test condition as to that in item1:
This test condition seems to imply that a measurement of the reporting delay is also required at the same time as testing the measurement accuracy. However this is not mentioned at all in the requirements in clause 9.1.10.1 and it is unclear in the remainder of the test case if this parallel measurement is to be made  or not.
If a measurement of the reporting delay is not required at the same time as testing the measurement accuracy, then RAN5 would like understand the use of this test condition as it would seem to be unnecessary for the purpose of the test case.
[Response from RAN4]
The accuracy test procedure is similar with reporting test cases in order to build the real PRS transmission condition and avoid that test parameters may be configured randomly, and therefore the test condition is necessary in accuracy test cases. But a measurement of the reporting delay is not required at the same time as testing the measurement accuracy.  The PRS index is included in the ProvideAssistanceData, and therefore it shall be indicated in the test parameters.
4 Conclusion
The items which confused RAN5 are clarified and analyzed in this contribution, and based on the analysis two draft reply LS are provided in R4-114927 and R4-114926, namely, ‘draft reply LS on RSTD reporting delay requirements and test cases’ and ‘draft reply LS on RSTD measurement accuracy requirements and test cases’.
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