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1
Introduction
This contribution presents the assumptions to be considered in the finalization of TRP/TRS requirements, aiming to successfully apply the process approved in [1] in the discussions at RAN4#84 meeting and concluding the OTA TRP/TRS WI.

2
Discussion and assumptions
In this section all the assumptions are discussed. The purpose of the contributor is to streamline as much as possible the discussion during RAN4#84 meeting, in order to derive a set of acceptable requirements from most of the companies.
2.1 Non-CA vs CA
In [1] it was agreed to target requirement finalization for both Non-CA and CA cases in one meeting. The contributor fully supports this objective and puts all effort on this. Therefore, the primary assumption is to apply the process in [1] twice during meeting RAN#84: a first round for Non-CA case, and a second round for CA case.

Nevertheless, in case time available during meeting RAN4#84 would not be enough, or the convergence on values would be difficult, or any other difficulty in converging on both Non-CA and CA cases, a step-wise approach, focusing primarily on Non-CA case, is here proposed.

In addition, the implementation of requirements for both cases Non-CA and CA is proposed to exploit two different tables.

Proposal 1: As agreed in [1] the process will be applied twice during meeting RAN#84: a first round for Non-CA case, and a second round for CA case. In case of any difficulty in converging on both Non-CA and CA cases, a step-wise approach will be followed, focusing primarily on Non-CA case. Two separate requirements’ tables will be defined for Non-CA and CA cases respectively.

2.2 Bands to be addressed
In RAN4 data pool [2] several measurement points are available, encompassing a large number of bands. Nevertheless, not all bands are covered with same amount of measurement points and, consequently, with same statistical significance.
The statistical significance of samples related to each band is fundamental in the definition of requirements, in order to derive representative values from RAN4 CDF. In order to have an “acceptable” level of statistical significance, a minimum number of 20 samples is considered. In theory, an higher number would be recommendable, such as 30 or even more. Nevertheless, in RAN4#83 a range [15-20] was discussed, and thus upper limit is considered. The same threshold of 20 samples is applied to both Non-CA and CA cases respectively.

Looking at data available in [2], following table reports results available considering the number of measured DUTs and highlighting in bold bands with number of measures greater than or equal to the threshold of 20 samples.
Table 1: Number of measured DUTs for each band in RAN4 data pool [2]. Bold values are greater than or equal to 20.
	Number of measured DUTs

	Band
	Non-CA
	CA

	B1
	32
	40

	B2
	6
	20

	B3
	113
	

54

	B4
	0
	19

	B5
	6
	26

	B7
	88
	38

	B8
	0
	18

	B12
	0
	7

	B13
	0
	11

	B17
	0
	22

	B19
	28
	20

	B20
	82
	33

	B21
	23
	16

	B28
	0
	7

	B38
	1
	10

	B39
	1
	13

	B40
	2
	18

	B41
	1
	19


Applying threshold of number of samples equal to 20 to RAN4 CDF data pool, following lists of bands are derived for both cases:

Bands to be addressed for defining Non-CA case requirements: 1, 3, 7, 19, 20, 21
Bands to be addressed for defining CA case requirements: 1, 2, 3, 5, 7, 17, 19, 20

Proposal 2: A threshold of number of samples equal to 20 to RAN4 CDF data pool is applied, and following lists of bands are derived for both Non-CA and CA cases:

a) Bands to be addressed for defining Non-CA case requirements: 1, 3, 7, 19, 20, 21

b) Bands to be addressed for defining CA case requirements: 1, 2, 3, 5, 7, 17, 19, 20

2.3 Initial BHH TRP/TRS values 
Initial values to be considered for BHH TRP/TRS requirements will be based on 20% percentiles for TRP and 80% percentiles for TRS, exploiting RAN4 CDF for each of addressed bands and Non-CA/CA cases.

Following tables reports respectively RAN4 CDF 20%/80% percentiles for Non-CA and CA cases, related to bands to be addressed as discussed in previous section.

Table 2: 20%/80% percentile BHH TRP/TRS values for Non-CA cases in bands to be addressed
	Band
	TRP [dBm]
	TRS [dBm]

	B1
	13,7
	-89,6

	B3
	13,6
	-88,9

	B7
	13,5
	-89,3

	B19
	10,4
	-86,3

	B20
	10,7
	-85,9

	B21
	12,1
	-88,4


Table 3: 20%/80% percentile BHH TRP/TRS values for CA cases in bands to be addressed
	Band
	TRP [dBm]
	TRS [dBm]

	B1
	12,8
	-89,2

	B2
	10,6
	-87,8

	B3
	12,8
	-88,8

	B5
	7,8
	-84,1

	B7
	12,8
	-88,1

	B17
	8,5
	-85,4

	B19
	10,3
	-86,3

	B20
	10,1
	-85,7

	B21
	11,8
	-88,4


Proposal 3: Percentiles 20% for TRP and 80% for TRS from RAN4 CDF of each one of addressed bands are considered as initial BHH TRP/TRS values in the process in [1], as reported in Table 2 and Table 3.
2.4 Test tolerances
Regarding RAN4 data pool work sheet [2] we already noticed in [3] that the implemented “pass rate” calculation aims to “simulate” the approach followed by GCF when certifying a UE, where each measurement of each band of each UE is checked against a threshold (i.e. the requirement) and where a UE is passing the certification when it passes the thresholds for each of addressed bands. In this process GCF considers a test tolerance applied to the given requirement for each band.

It is thus straightforward that also the definition of values to be checked in the work sheet should reflect applicability of test tolerances. Otherwise, i.e. avoiding to consider test tolerance in the analysis, the pass rate would be decreased compared to the actual value and what GCF would have certified in reality, biasing the results towards an incorrect position without a reason. And in this case it would be difficult for us to converge.
In addition, it  is worth to note that the consideration of test tolerance is already a common practice in RAN4 when defining OTA TRP/TRS requirements, i.e. the agreement on the values always underlies certain values of test tolerance.
Observation: Test tolerances are needed in order to exploit RAN4 data pool work sheet [2] reflecting the certification process.

In the followings, we describe with an example the applicability rule of test tolerances when converging on the requirements.

Let’s assume the following initial TRP and TRS values for Band X, Band Y and Band Z to be checked in the work sheet:
Band X: TRPBandX, TRSBandX
Band Y: TRPBandY, TRSBandY
Band Z: TRPBandZ, TRSBandZ
Let’s assume that the following values represents test tolerances for TRP and TRS:

Test tolerance for TRP = TRPTT
Test tolerance for TRS = TRSTT
On such basis, the actual TRP and TRS values to be checked in the work sheet are:
Band X: TRP′BandX = TRPBandX – TRPTT, TRS′BandX = TRSBandX + TRSTT
Band Y: TRP′BandY = TRPBandY – TRPTT, TRS′BandY = TRSBandY + TRSTT
Band Z: TRP′BandZ = TRPBandZ – TRPTT, TRS′BandZ = TRSBandZ + TRSTT
Once TRP and TRS values are reviewed after work sheet calculations and iterations leading to TRP′′BandX, TRP′′BandY and TRP′′BandZ, the TRP and TRS values to be considered as candidate for requirements would be the following ones:

Band X: TRP = TRP′′BandX + TRPTT, TRS = TRS′′BandX – TRSTT
Band Y: TRP = TRP′′BandY + TRPTT, TRS = TRS′′BandY – TRSTT
Band Z: TRP = TRP′′BandZ + TRPTT, TRS = TRS′′BandZ – TRSTT
Proposal 4: The applicability of test tolerances for finalization of requirements shall follow the rule reported in section 2.4 of present document.
Finally, in order to progress as much as possible at this meeting, we propose to reuse same test tolerances (and maximum test system uncertainty) values already considered in the past for other OTA scenarios, e.g. recently for UMTS BHH and LTE Tablet in [4], as reported in the table below.

Table 4: Test Tolerance and Maximum Test System Uncertainty values
	
	Test Tolerance
	Maximum Test System Uncertainty

	TRP
	1.0 dB for minimum requirement

0.7 dB for average requirement
	±1.9 dB for single measurement

	TRS
	1.2 dB for maximum requirement

0.9 dB for average requirement
	±2.3 dB for single measurement


Proposal 5: Test tolerances to be assumed in the finalization of LTE BHH TRP/TRS requirements are defined in Table 4.
3
Conclusion

In this contribution assumptions to be considered in the finalization of TRP/TRS requirements have been presented, aiming to successfully apply the process approved in [1] in the discussions at RAN4#84 meeting and concluding the OTA TRP/TRS WI. On this purpose, following proposals have been made:

Proposal 1: As agreed in [1] the process will be applied twice during meeting RAN#84: a first round for Non-CA case, and a second round for CA case. In case of any difficulty in converging on both Non-CA and CA cases, a step-wise approach will be followed, focusing primarily on Non-CA case. Two separate requirements’ tables will be defined for Non-CA and CA cases respectively.
Proposal 2: A threshold of number of samples equal to 20 to RAN4 CDF data pool is applied, and following lists of bands are derived for both Non-CA and CA cases:

a) Bands to be addressed for defining Non-CA case requirements: 1, 3, 7, 19, 20, 21

b) Bands to be addressed for defining CA case requirements: 1, 2, 3, 5, 7, 17, 19, 20

Proposal 3: Percentiles 20% for TRP and 80% for TRS from RAN4 CDF of each addressed bands are considered as initial BHH TRP/TRS values in the process in [1], as reported in Table 2 and Table 3.

Proposal 4: The applicability of test tolerances for finalization of requirements shall follow the rule reported in section 2.4 of present document.

Proposal 5: Test tolerances to be assumed in the finalization of LTE BHH TRP/TRS requirements are defined in Table 4.

The proponent is putting all the effort aiming to finalize LTE BHH TRP/TRS requirements definition for bands and cases described above during RAN4#84 meeting.
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