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Discussion and Endorsement
1 Introduction

During the last meeting RAN5#85 (Nov-2019), discussion of Band n259 (39.5 to 43.5 GHz) was kicked-off and corresponding WF [1] was endorsed. The purpose of this contribution is to provide Test Tolerance (TT) proposals for P1 and P2 test cases according to the WF and related action points [2].
Since ETC (Extreme Temperature Condition) is under discussion in both RAN4 and RAN5, discussions and proposals in this contribution are valid only for NTC (Normal Temperature Condition).

2 Discussion

2.1 Discussions of RAN5#85
There was no endorsement about MU and TT for Band n259 yet. The scope of this contribution is to define “Upper limit of MU (for TT calculation)” and “Upper limit of Ratio” for P1 and P2 test cases. With these values, RAN5 can define “Upper limit of TT (= MU x Ratio)”, which is important value in terms of regulatory. MU and Ratio for FR2a and FR2b are summarized in following table.
Table 2.1-1 Upper limit of MU and Ratio

	
	FR2a, FR2b
	
	FR2c
	

	TC
	Upper limit

(MU for TT calculation)
	Upper limit

(Ratio)
	Upper limit

(MU for TT calculation)
	Upper limit

(Ratio)

	MOP (TRP)
	5.5 dB
	0.65
	TBD
	TBD

	MOP (EIRP)
	5.5 dB
	0.65
	TBD
	TBD

	REFSENS
	5.5 dB
	0.65
	TBD
	TBD

	Frequency error
	0.01 PPM
	0.50
	TBD
	TBD

	SEM
	-
	-
	TBD
	TBD

	MOP (SC)
	-
	-
	TBD
	TBD

	EIS (SC)
	-
	-
	TBD
	TBD


In addition, this work is based on the action points for this meeting.

	Action ID
	sWG
	Action
	Responsible
	Relevant Tdoc
	Deadline
	Status

	AP#85.28
	RF
	FR2c (band n259) MU estimate for Prioritized test cases (MOP TRP/EIRP , Refsense, Freq error, SEM)
	KEYS, Anritsu, R&S
	R5-198071
	RAN5#86
	Open

	AP#85.29
	RF
	Define upper limit of MU for TT calculation and ratio for FR2c (band n259) based on AP#85.27
	DCM, and RAN5 
	R5-198071
	RAN5#86
	Open


2.2 MU and Ratio proposals
Based on the AP#85.28 in previous meeting, 3 contributions will be submitted in this RAN5#86-e meeting according to the pre-meeting MU lists. References and proposals can be summarized as below.

	Test cases
	Ref. [3]
	Ref. [4]
	Ref. [5]
	Average

	MOP (Max TRP)
	Yes (5.29 dB)
	Yes (4.76 dB)
	Yes (5.19 dB)
	5.08 dB

	MOP (Max EIRP)
	Yes (5.76 dB)
	Yes (5.23 dB)
	Yes (5.66 dB)
	5.55 dB

	MOP (Min EIRP)
	-
	Yes (5.23 dB)
	Yes (5.66 dB)
	5.45 dB

	MOP (Spherical coverage)
	-
	Yes (5.62 dB)
	Yes (5.92 dB)
	5.77 dB

	REFSENS (peak EIS)
	Yes (5.80 dB)
	Yes (5.61 dB)
	Yes (5.91 dB)
	5.77 dB

	EIS (Spherical coverage)
	-
	Yes (5.32 dB)
	Yes (5.62 dB)
	5.47 dB

	Frequency error
	Yes (0.01PPM)
	-
	Yes (0.01 PPM)
	0.01 PPM

	SEM
	Yes (5.94 dB)
	Yes (5.59 dB)
	Yes (5.96 dB)
	5.83 dB


2.2.1 MOP (TRP)

	Test cases
	Ref. [3]
	Ref. [4]
	Ref. [5]
	Average

	MOP (Max TRP)
	Yes (5.29 dB)
	Yes (4.76 dB)
	Yes (5.19 dB)
	5.08 dB


MU values for TT calculation are estimated in three contributions [3], [4], [5], and all of them are lower than current upper limit of MU in FR2a, FR2b (= 5.50 dB). Based on these analyses, following proposal can be provided. Since upper limit of MU is same value as FR2a and FR2b, same Ratio is selected.

Proposal 1.1


: To define FR2c Upper limit of MU (for TT calculation) and Ratio as below.

	
	FR2a, FR2b
	
	FR2c
	

	TC
	Upper limit

(MU for TT calculation)
	Upper limit

(Ratio)
	Upper limit

(MU for TT calculation)
	Upper limit

(Ratio)

	MOP (Max TRP)
	5.5 dB
	0.65
	5.5 dB
	0.65


2.2.2 MOP (EIRP)

	Test cases
	Ref. [3]
	Ref. [4]
	Ref. [5]
	Average

	MOP (Max EIRP)
	Yes (5.76 dB)
	Yes (5.23 dB)
	Yes (5.66 dB)
	5.55 dB

	MOP (Min EIRP)
	-
	Yes (5.23 dB)
	Yes (5.66 dB)
	5.45 dB


MU values for TT calculation are estimated in three contributions [3], [4], [5]. Regarding Max EIRP, this test case is regulatory one and TT is set to zero even for FR2a and FR2b based on the core requirement [6] below. It can be proposed same approach to be applied for FR2c.
Proposal 2
: To define FR2c TT as zero for Max EIRP.

4.1
Relationship between minimum requirements and test requirements

The Minimum Requirements given in this specification make no allowance for measurement uncertainty. The test specification TS 38.521-2 [5] defines test tolerances. These test tolerances are individually calculated for each test. The test tolerances are used to relax the minimum requirements in this specification to create test requirements. For some requirements, including regulatory requirements, the test tolerance is set to zero.
6.2.1.3
UE maximum output power for power class 3

The maximum output power values for TRP and EIRP are found on the Table 6.2.1.3-2. The max allowed EIRP is derived from regulatory requirements [8].
Regarding Min EIRP, averaged value (5.45 dB) is lower than current upper limit of MU in FR2a, FR2b (= 5.50 dB). Based on these analyses, following proposal can be provided. Since upper limit of MU is same value as FR2a and FR2b, same Ratio is selected.
Proposal 1.2


: To define FR2c Upper limit of MU (for TT calculation) and Ratio as below.

	
	FR2a, FR2b
	
	FR2c
	

	TC
	Upper limit

(MU for TT calculation)
	Upper limit

(Ratio)
	Upper limit

(MU for TT calculation)
	Upper limit

(Ratio)

	MOP (Min EIRP)
	5.5 dB
	0.65
	5.5 dB
	0.65


2.3 MOP (Spherical coverage)
	Test cases
	Ref. [3]
	Ref. [4]
	Ref. [5]
	Average

	MOP (Spherical coverage)
	-
	Yes (5.62 dB)
	Yes (5.92 dB)
	5.77 dB


MU values for TT calculation are estimated in two contributions [4] and [5]. Considering value in [5] contains 0.5 dB margin, 5.70 dB is selected as upper limit of MU. Since there is no much difference between 5.50 dB and 5.70 dB, same ratio as FR2a and FR2b is selected.

Proposal 1.3


: To define FR2c Upper limit of MU (for TT calculation) and Ratio as below.

	
	FR2a, FR2b
	
	FR2c
	

	TC
	Upper limit

(MU for TT calculation)
	Upper limit

(Ratio)
	Upper limit

(MU for TT calculation)
	Upper limit

(Ratio)

	MOP (SC)
	-
	-
	5.70 dB
	0.65


2.4 REFSENS

	Test cases
	Ref. [3]
	Ref. [4]
	Ref. [5]
	Average

	REFSENS (peak EIS)
	Yes (5.80 dB)
	Yes (5.61 dB)
	Yes (5.91 dB)
	5.77 dB

	EIS (Spherical coverage)
	-
	Yes (5.32 dB)
	Yes (5.62 dB)
	5.47 dB


Regarding Peak EIS, MU values for TT calculation are estimated in three contributions [3], [4], and [5]. All proposed MU values are higher than upper limit of FR2a, FR2b MU (= 5.5 dB). Considering these proposed values are based on the rough estimation, upper limit of MU should contain sufficient margin. We select 5.80 dB as upper limit, which is larger than current upper limit by 0.30 dB. As regards Ratio, same value 0.65 is selected as FR2a and FR2b. For confirmation, MU and Ratio will be updated when TT is finalized as we did in FR2a and FR2b.
Regarding EIS spherical coverage, MU values for TT calculation are estimated in two contributions [4] and [5]. Since averaged value (5.47 dB) is lower than usual upper limit of MU (5.50 dB), same MU and Ratio can be selected.

Proposal 1.4


: To define FR2c Upper limit of MU (for TT calculation) and Ratio as below.

	
	FR2a, FR2b
	
	FR2c
	

	TC
	Upper limit

(MU for TT calculation)
	Upper limit

(Ratio)
	Upper limit

(MU for TT calculation)
	Upper limit

(Ratio)

	REFSENS
	5.5 dB
	0.65
	5.80 dB
	0.65

	EIS (SC)
	-
	-
	5.50 dB
	0.65


2.5 Frequency error

	Test cases
	Ref. [3]
	Ref. [4]
	Ref. [5]
	Average

	Frequency error
	Yes (0.01PPM)
	-
	Yes (0.01 PPM)
	0.01 PPM


Regarding FR2a and FR2b, MU for frequency error is same value regardless of frequency. [3] and [5] propose to apply same approach for FR2c. Moreover MU for this TC is not treated in [4]. However if “linear extrapolation”, which is base assumption in [4] is applied, MU for FR2c will become same value as MU for FR2a and FR2b. Based on these analyses, following proposal can be provided. Since MU is same value as FR2a and FR2b, same Ratio is selected.
Proposal 1.5


: To define FR2c Upper limit of MU (for TT calculation) and Ratio as below.

	
	FR2a, FR2b
	
	FR2c
	

	TC
	Upper limit

(MU for TT calculation)
	Upper limit

(Ratio)
	Upper limit

(MU for TT calculation)
	Upper limit

(Ratio)

	Frequency error
	0.01 PPM
	0.50
	0.01 PPM
	0.50


2.6 SEM

	Test cases
	Ref. [3]
	Ref. [4]
	Ref. [5]
	Average

	SEM
	Yes (5.94 dB)
	Yes (5.59 dB)
	Yes (5.96 dB)
	5.83 dB


MU values for TT calculation are estimated in three contributions [3], [4], and [5]. First of all, there was no upper limit of MU and Ratio for SEM in FR2a/b. However it is absolutely important to define upper limit of TT (MU x Ratio) in this early period since this test case is regulatory item. By applying same approach as REFSENS (peak EIS), MU = 5.80 dB and Ratio = 0.65 to be selected for FR2c. Also MU and Ratio will be updated when TT is finalized as we did in FR2a and FR2b.
Proposal 1.6


: To define FR2c Upper limit of MU (for TT calculation) and Ratio as below.

	
	FR2a, FR2b
	
	FR2c
	

	TC
	Upper limit

(MU for TT calculation)
	Upper limit

(Ratio)
	Upper limit

(MU for TT calculation)
	Upper limit

(Ratio)

	SEM
	-
	-
	5.80 dB
	0.65


3 Proposal
Proposal 1


: To define FR2c Upper limit of MU (for TT calculation) and Ratio as below for NTC.

	
	FR2a, FR2b
	
	FR2c
	

	TC
	Upper limit

(MU for TT calculation)
	Upper limit

(Ratio)
	Upper limit

(MU for TT calculation)
	Upper limit

(Ratio)

	MOP (Max TRP)
	5.5 dB
	0.65
	5.5 dB
	0.65

	MOP (Min EIRP)
	5.5 dB
	0.65
	5.5 dB
	0.65

	MOP (SC)
	-
	-
	5.7 dB
	0.65

	REFSENS
	5.5 dB
	0.65
	5.8 dB
	0.65

	EIS (SC)
	-
	-
	5.5 dB
	0.65

	Frequency error
	0.01 PPM
	0.50
	0.01 PPM
	0.50

	SEM
	-
	-
	5.8 dB
	0.65


Proposal 2


: To define FR2c TT as zero for Max EIRP.
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