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1 Introduction

At the previous meeting RAN5#NR adhoc-1, way forward about how to handle Test Tolerance (TT) in FR2 operation was endorsed in [1]. This document introduces concrete TT value based on RAN4 agreements and TT defining approach in legacy OTA.
2 Discussion

2.1 Agreements at the RAN5 #NR adhoc-1
At the last RAN5 meeting, following proposals how to handle TT in FR2 were endorsed in [1].


Proposal 2.2.1:
mmW TT values about Type 2 TCs are set to zero in same way as legacy LTE.


Proposal 2.2.2:
mmW TT values about Type 1 TCs are set to not MU value (0 < TT < MU).

Type 1 and Type 2 TC are defined as below.


Type 1) TT value is same as MU value about legacy LTE




(e.g. Maximum output power)


Type 2) TT value is zero independent on MU value about legacy LTE

(e.g. EVM)

Regarding Proposal 2.2.1 (Type 2 TC), TT is set to zero and additional discussion is not needed. On the other hand regarding Proposal 2.2.2 (Type 1 TC), only agreement is that TT is less than MU and RAN5 need to define concrete TT value for each Type 1 TC.
2.2 TT defining approach in legacy OTA
Discussion on MU (Measurement Uncertainty) and TT with OTA testing has been treated in RAN4. RAN4 first defines MU value, and discusses how to define TT value based on MU. In the legacy OTA discussion, concept that “shared risk principle”, where TT ≈ ½ MU is usually adopted. For example in the [2] that defines OTA TT value in LTE, TT = 1.0 dB (based on MU 1.91 dB) and TT = 1.3 dB (based on MU 2.65 dB) are proposed and corresponding proposal was approved. RAN5 can reuse this approach in defining NR FR2 (OTA) TT.
2.3 TT for FR2 RF TCs
RAN4 agreed following MU for FR2 until now.
· EIRP
: [6.76] dB
(D = 5 cm, Agreed in [3])
· TRP
: [6.01] dB
(D = 5 cm, Agreed in [3])
· EIS
: [7.20] dB 
(D = 5 cm, Agreed in [4])
Before adopting shared risk principle, we need to take frequency characteristics into account. MU agreed in RAN4 are defined with assumption “f = 43.5 GHz”. However, frequency range of all of the FR2 operating bands are lower than 43.5 GHz and applying original MU value directly is not suitable (Table 5.2-1 describes FR2 operating bands in [5]). Especially frequency range of Band n257 and n258 are 15 GHz lower than assumed frequency. Therefore to apply TT based on original MU causes excess relaxation to most FR2 testing. In this situation most low-quality UEs can fulfil the 3GPP requirement and this is not a RAN5 intention.
Proposal 1: 
RAN5 define Test Tolerance depending on frequency range, below [30] GHz and above [30] GHz.
Table 5.2-1: NR operating bands in FR2

	NR Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	n257
	26500 MHz
	–
	29500 MHz 
	26500 MHz
	–
	29500 MHz 
	TDD

	n258
	24250 MHz
	–
	27500 MHz
	24250 MHz
	–
	27500 MHz
	TDD

	n260
	37000 MHz
	–
	40000 MHz
	37000 MHz
	–
	40000 MHz
	TDD


Considering Proposal 1 and shared pain principle, TT in FR2 can be calculated like below. Detailed calculation are described attached document “RAN5#78_TT calculation for FR2.xls”.

1.
Set 25.0 GHz (for lower range) and 38.0 GHz (for higher range) as baseline frequency

2.
Approximate TRP MU value for each baseline frequency based on following two agreements

· MU budget for FR2 agreed in [3] and [4] (f = 43.5 GHz)

· MU budget for UMTS and LTE in [6] (f = 3.0 GHz)

3.
Approximate EIRP and EIS MU value with the same ratio in approximated TRP MU.

4.
Define TT based on shared risk (TT ≈ ½ MU)
Table 2.3-1 Proposed TT for FR2 RF TCs
	Contents
	Frequency
	TRP
	EIRP
	EIS

	MU (FR2)
	43.5 GHz
	6.01 dB
	6.76 dB
	7.20 dB

	MU (UMTS, LTE)
	3.0 GHz
	1.85 dB
	-
	-

	MU (FR2_lower)
	25 GHz
	4.57 dB
	5.32 dB
	5.76 dB

	Proposed TT (FR2_lower)
	25 GHz
	2.0 dB
	2.5 dB
	2.5 dB

	MU (FR2_higher)
	38 GHz
	5.63 dB
	6.38 dB
	6.82 dB

	Proposed TT (FR2_higher)
	38 GHz
	2.5 dB
	3.0 dB
	3.0 dB


Proposal 2: 
Define Test Tolerance for TRP, EIRP, and EIS as described in Table 2.3-1
In case MU value is updated in RAN4, TT can be updated to follow corresponding updates.
3 Proposal
Proposal 1: 
RAN5 define Test Tolerance depending on frequency range, below [30] GHz and above [30] GHz.
Proposal 2: 
Define Test Tolerance for TRP, EIRP, and EIS as described in Table 2.3-1
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