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Introduction

At RAN4 #78bis initial TP for new specification TS 37.171 [1] was approved.   

Discussion

1. Various editorial changes proposed for consistency and clarity. See below.
2. In section 4.2.4 there is the phrase:

“accounting for possible measurement bias such as introduced by the UE clock”
a) This phrase is in the wrong place in the paragraph as it currently comes after the description of the actual code phase.

The phrase implies:

b) that the measurement bias that is inherent between the beacon clock and the UE clock may not be present, whereas in fact it is certain to be present,

and also

c) that there are other measurement biases (unknown) that also need to be taken into account. If such biases are unknown, then they cannot be taken into account and therefore this phrase will lead to confusion.

Therefore the phrase is modified to:

“This difference has to then be adjusted for the measurement bias introduced by the UE clock to provide the final code phase measurement error.”
The phrase is also moved to a more correct place in the paragraph.

3. In section 4.2.4, the second paragraph contains information about the test methodology. It would be better if this was in a specific annex that deals with such matters, rather than in the section concerned with requirements. It is therefore moved to a new annex.

Currently this text gives a suggested (and therefore optional) methodology for test equipment. It is also not a very sophisticated method and will therefore give poorer results than other possible methods. Both these aspects may well lead to different test implementations and therefore different test results. It is therefore proposed that this methodology is made mandatory rather than optional for the testing. The wording is modified accordingly.
4. It is unclear if the signal strength to be used in the various requirements is just for one slot in the MBS transmission period, for all slots or for alternating slots. This is clarified as follows:

Sensitivity, Nominal Accuracy: all slots

Dynamic Range: alternating slots

5. The Dynamic Range requirement currently details two conflicting requirements:

The first requirement is for alternating slots of -30dBm and -130dBm, giving a slot-to-slot dynamic range requirement of 100dB.

The second requirement allows for three tests for alternating slots of -30dBm and -65dBm, then -65dBm and -100dBm, then -95dBm and -130dBm giving a slot-to-slot dynamic range requirement of 35dB, but spread over a total range of -30dBm to -130dBm.

These two requirements are very clearly different in their slot-to-slot requirements (100dB compared to 35dB). It is unclear which of these two requirements is the correct one, however they are not compatible and one or the other needs to be deleted. Note that if the first requirement is the correct one, then the second one can be deleted as it is covered by the first one.

Generally, with pseudolite/beacon deployments, a near/far dynamic range of 100dB is to be expected, therefore we assume the first requirement is the correct one and the second one is therefore deleted. 

Summary
Text proposal clarifications and editorial changes for TS 37.171 minimum performance requirements are proposed covering editorial changes, measurement bias, slot requirements and Dynamic Range requirements.

It is proposed to accept the TP changes in detail below.
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4.2.4
MBS measurement Error Definitions

The code phase measurement error is defined as the difference between the actual code phase for a given MBS beacon, and the estimated code phase for that beacon, as reported in the LPP message of type PROVIDE LOCATION INFORMATION for LTE [W], and the UE Positioning AddPos measured results IE in the MEASUREMENT REPORT message for UTRA [R]. This difference has to then be adjusted for the measurement bias introduced by the UE clock to provide the final code phase measurement error.
The methodology to be used during testing is defined in Annex XX.

5
MBS minimum performance requirements

The minimum performance requirements specified in clause 5 apply for UEs that support MBS. 

The code phase accuracy requirements in this clause are statistical in nature and pertain to the 90th percentile of the distribution.

The measurement time for each requirement shall be TMBS_meas as described in 4.2.2. This clause does not include nor consider delays occurring in the various signalling interfaces of the network.
5.1
Sensitivity

A Sensitivity requirement is essential for verifying the performance of MBS receiver in weak signal conditions. In order to test the most stringent signal levels for the beacons the Sensitivity test case is performed in AWGN channel. This test case verifies the UE MBS performance at the lowest expected signal levels.

In MBS deployments, target sensitivity levels of -130 dBm (at the UE antenna connector, across the signal bandwidth) are used.

The minimum requirements for Sensitivity are shown in Table 5.1.1.

Table 5.1.1: Requirements for Sensitivity
	
	Signal Strength (all slots) (dBm)
	Code phase measurement accuracy (ms)

	
	-130
	[TBD]


5.2
Nominal Accuracy

The Nominal Accuracy requirement verifies the UE MBS performance under ideal conditions. The primary aim of the test is to ensure good accuracy when the MBS signal conditions allow it. 

In this requirement AWGN channel model is used and the signal level is above the noise floor.

The minimum requirements for Nominal Accuracy are shown in Table 5.2.1.

Table 5.2.1: Requirements for Nominal Accuracy
	
	Signal Strength (all slots) (dBm)
	Code phase measurement accuracy (ms)

	
	-30
	[TBD] 


5.3
Dynamic Range

The Dynamic Range requirement is targeted at testing the performance of the MBS receiver under time varying signal conditions. This test case is important for a system such as MBS where the time slotting of beacons is used. 

The maximum signal level of a MBS beacon is expected to be -30 dBm (at the UE antenna connector). This can be shown theoretically by assuming a TX power of +40 dBm and a minimum coupling loss between the transmitter and the UE of 70 dB [S]. 

For this requirement, the power level of the MBS beacons shall be alternated between the strongest and the weakest expected levels across consecutive slots in the MBS transmission period. 

The minimum requirements for Dynamic Range are shown in Table 5.3.1.

Table 5.3.1: Requirements for Dynamic Range
	
	Signal Strength (alternating slots) (dBm)
	Code phase measurement accuracy (ms)

	
	-30, -130 
	[TBD]


 

5.4
Multipath
The Multipath requirement  verifies the receiver's tolerance to multipath. 

The pedestrian channel model used in 37.571, captured in Annex B of 36.521-1 is used for assessing the MBS performance under t multipath conditions, specifically the Extended Pedestrian A (EPA) with a maximum Doppler frequency of 5 Hz (EPA 5Hz). 
<Next changed section>

Annex XX
XX.1        Calculation of the MBS code phase measurement error

The code phase measurement error is defined in section 4.2.4. During the testing, the following methodology shall be used to determine this error.
Two differences are calculated: the difference between the estimated code phase measurements reported for two beacons, and the difference between the actual code phases for the two corresponding beacons. The difference between the two estimated code phase measurements is DiffCodePhaseest, and the difference between the two actual code phase measurements is DiffCodePhaseact. The final code phase measurement error as defined in section 4.2.4 is defined as the magnitude of (DiffCodePhaseact - DiffCodePhaseest). This methodology is simpler but less accurate than other methods and hence the accuracy requirements shall be scaled by a factor S to account for the compounding of error. For the test cases in the specification at this time, a value of S=[image: image2.png]


 shall be used.

<Last changed section>

<Unchanged sections omitted>
_1520935832.unknown

