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Introduction

At RAN 4#78bis, it was suggested that justification was needed for the measurement accuracy requirements that were proposed as a TP in R4-162762[1]. As a result, the TP was revised to change the accuracy values to “TBDs” in R4-162763 [2] which was approved.  

This contribution proposes replacing the TBDs with appropriate values.    

Discussion

Contributions R4-164433 [3] and R4-164434 [4] contain the justification on the MBS measurement accuracy requirements proposed in this document. 
Summary
It is proposed that this Text Proposal for MBS measurement accuracy in TS 37.171 be approved.
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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 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 the Sensitivity scenario are shown in Table 5.1.1.

Table 5.1.1: Requirements for Sensitivity scenario

	MBS Configuration
	Signal Strength (dBm)
	Code phase measurement accuracy (ms)

	TB1 (2 MHz) [9]
	-130
	1.6678 ( 10-4


5.2
Nominal Accuracy

Nominal accuracy requirement verifies the UE MBS performance in 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 the Nominal scenario are shown in Table 5.2.1.

Table 5.2.1: Requirements for Nominal scenario

	MBS Configuration
	Signal Strength (dBm)
	Code phase measurement accuracy (ms)

	TB1 (2 MHz) [9]
	-30
	
5.0035 ( 10-5 


5.3
Dynamic Range

The dynamic range scenario 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 [7]. 

For this scenario, the power level of the MBS beacons shall be alternated between the strongest to the weakest across consecutive slots in a MBS transmission period. 

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

Table 5.3.1: Requirements for Dynamic Range scenario

	MBS Configuration
	Signal Strength (dBm)
	Code phase measurement accuracy (ms)

	TB1 (2 MHz) [9]
	-30
	5.0035 ( 10-5 

	
	-130
	1.6678 ( 10-4


The dynamic range requirement can be broken up into 3 separate tests to facility test equipment implementation. For example, test 1 could cover -30 to -65 dBm, test 2 could cover -65 to -100 dBm and test 3 could cover -95 to -130 dBm.
5.4
Multipath scenario

The purpose of the test case is to verify 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 the multipath scenario, specifically the Extended Pedestrian A (EPA) with a maximum Doppler frequency of 5 Hz (EPA 5Hz).
The minimum requirements for the Multipath scenario are shown in Table 5.4.1.

Table 5.4-1: Requirements for Multipath scenario

	MBS Configuration
	Direct Path Signal Strength (dBm)
	Code phase measurement accuracy (ms)

	TB1 (2 MHz) [9]
	-30
	1.6678 ( 10-4
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