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Discussion and Endorsement
1 Introduction

Even in RAN5 5G/NR discussion properly started from previous meeting RAN5#76 in Berlin. RAN5 plan to complete NSA core part by May 2018 and RF WG have five meetings until then. However Core WG especially RAN4, target is this November meeting is still under discussion and some contents will be treated even after this meeting.
In this situation there is the potential not to complete RAN5 work if RAN5 start corresponding discussion after core WG’s conclusion. Therefore RAN5 need to start 5G/NR discussion even if items are not completed in core WGs.
This document is for kicking off the discussion about Test Tolerance (TT) in NR TRx Test cases.
2 Discussion

2.1 Back ground
As I described in Introduction above, some contents will be treated or concluded in core WGs after this November meetings, while target of core WGs is December 2017. Measurement Uncertainty (MU) is one of the topic which is not completed in RAN4, and MU value is very important to define TT value in RAN5. RAN5 will have high risk not to complete RAN5 work if we start TT discussion after RAN4’s conclusion of MU. Therefore we need to start corresponding discussion as soon as possible.
Moreover from perspective of the operator, conclusion of the test requirement value including TT is very important about National Regulation and immediate conclusion is desirable.
2.2 TT for NR TRx TCs
In this chapter, MU and TT value in each TRx Test case are described. As described following Table 2.2-1, we can divide TCs into three types.

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)

Type 3) NR New TCs that TT value is not defined about legacy LTE

(e.g. Beam correspondence)
Type 1) TT value is same as MU value about legacy LTE

Regarding sub-6GHz, testing is performed with conducted and there is no change compared with legacy LTE case except for frequency range or maximum bandwidth. Therefore, we can use following same approach as LTE.
1) RAN5 defines MU value for each NR TRx TCs with technical analysis.
2) RAN5 defines TT value which is same as defined MU value.
MU value can be changed from MU of legacy LTE especially when treating high frequency (above 4.2 GHz) or wide bandwidth (80, 100 MHz). So we shall re-define MU value for each TRx TC and each test parameter.

Proposal 1-1

: Sub-6GHz MU values about Type 1 TCs shall be re-defined for each NR TRx TC by RAN5.
Proposal 1-2

: Sub-6GHz TT values about Type 1 TCs are defined with same value as MU for NR.

Regarding mmW, testing is performed with OTA and same approach as legacy LTE cannot be used. Moreover MU value which is discussed in RAN4 may become much larger than LTE’s value.  We cannot conclude whether RAN5 use original MU value defined by RAN4 now.

Observation 1
: How to handle mmW TT values about Type 1 TCs are TBD
Type 2) TT value is zero independent on MU value about legacy LTE
In Type 2 TCs, TT is not defined (0 dB, 0 kHz) even if MU is defined. For example in General Spurious, MU is ±2.0 dB or ±4.0 dB while TT is 0 dB. Type 2 TCs are critical TCs relevant to regulation and TT value is not allowed in legacy LTE independent on MU value. We need to follow this approach for Type 2 TCs and can define TT value as zero about sub-6GHz. However, to define mmW TT values, we need more discussion or RAN4’s MU output.

Proposal 2-1

: Sub-6GHz TT values about Type 2 TCs are defined as zero in same way as legacy LTE


Observation 2
: How to handle mmW TT values about Type 2 TCs are TBD
Type 3) NR New TCs that TT value is not defined about legacy LTE
This type of TCs are NR new TCs and we need more discussion to define TT value whether just using MU value or not.

Proposal 3-1

: Sub-6GHz MU value about Type 3 TCs shall be defined for each NR TRx TC by RAN5.


Observation 3
: How to handle mmW TT values about Type 3 TCs are TBD

Table 2.2-1 Test Tolerance in legacy LTE / sub6 / mmW
	TC Title
	MU 
(legacy LTE)
	Minimum requirement

in TS 36.101
	TT
 (legacy LTE)
	Proposed TT
 (sub6)
	Proposed

TT (mmW)

	Tx maximum output power
	±0.7 dB, f ≤ 3.0GHz
±1.0 dB, 3.0GHz < f ≤ 4.2GHz
	f ≤ 3.0GHz
Power class 1: [FFS]
Power class 2: [FFS]
Power class 3: 23dBm ±2 dB
Power class 4: [FFS]

3.0GHz < f ≤ 4.2GHz
Power class 3: 23dBm +2/-3 dB 
	
0.7 dB
0.7 dB
0.7 dB
0.7 dB


1.0 dB
	Same value as MU re-defined for NR by RAN5

(e.g.)

BW ≤ 20 MHz
±0.7 dB, f ≤ 3.0GHz
±1.0 dB, 3.0GHz < f ≤ 4.2GHz
  ±1.5 dB, 4.2GHz < f ≤ 6GHz
BW > 20 MHz
±0.8 dB, f ≤ 3.0GHz
±1.1 dB, 3.0GHz < f ≤ 4.2GHz
  ±1.6 dB, 4.2GHz < f ≤ 6GHz
	TBD
depend on MU value

	MPR
	±0.7 dB, f ≤ 3.0GHz
±1.0 dB, 3.0GHz < f ≤ 4.2GHz
	Power class 3

f ≤ 3.0GHz
QPSK: MPR ≤ 1dB
16QAM: MPR ≤ 1dB
16QAM: MPR ≤ 2dB

3.0GHz < f ≤ 4.2GHz
QPSK: MPR ≤ 1dB
16QAM: MPR ≤ 1dB
16QAM: MPR ≤ 2dB
	


0.7 dB
0.7 dB
0.7 dB


1.0 dB
1.0 dB
1.0 dB
	Same value as MU re-defined for NR by RAN5
	TBD

depend on MU value

	A-MPR
	±0.7 dB, f ≤ 3.0GHz
±1.0 dB, 3.0GHz < f ≤ 4.2GHz
	Depend on NS value
	0.7 dB
	Same value as MU re-defined for NR by RAN5
	TBD

depend on MU value

	PCMAX
	±0.7 dB, f ≤ 3.0GHz
±1.0 dB, 3.0GHz < f ≤ 4.2GHz
	 ≤ 3.0GHz
13 ≤ PCMAX < 18 ± 5.0
8 ≤ PCMAX < 13 ± 6.0
-40 ≤ PCMAX < 8 ± 7.0

3.0GHz < f ≤ 4.2GHz
13 ≤ PCMAX < 18 ± 5.0
8 ≤ PCMAX < 13 ± 6.0
-40 ≤ PCMAX < 8 ± 7.0
	
0.7 dB
0.7 dB
0.7 dB


1.0 dB
1.0 dB
1.0 dB
	Same value as MU re-defined for NR by RAN5
	TBD

depend on MU value

	Minimum output power
	±1.0 dB, f ≤ 3.0GHz
±1.3 dB, 3.0GHz < f ≤ 4.2GHz
	f ≤ 3.0GHz
-40 dBm

3.0GHz < f ≤ 4.2GHz
-40 dBm
	
1.0 dB


1.3 dB
	Same value as MU re-defined for NR by RAN5
	TBD

depend on MU value

	Tx OFF power
	Transmission OFF Power:
±1.5 dB, f ≤ 3.0GHz
±1.8 dB, 3.0GHz < f ≤ 4.2GHz 
	 ≤ 3.0GHz
£ -50 dBm

3.0GHz < f ≤ 4.2GHz
£ -50 dBm
	
1.5 dB


1.8 dB
	Same value as MU re-defined for NR by RAN5
	TBD

depend on MU value

	ON/OFF mask
	Transmission ON/OFF Power:
±1.5 dB, f ≤ 3.0GHz
±1.8 dB, 3.0GHz < f ≤ 4.2GHz
	f ≤ 3.0GHz
OFF Power £ -50 dBm
ON Power BW dependent

3.0GHz < f ≤ 4.2GHz
OFF Power £ -50 dBm
ON Power BW dependent

Transmission ON Power value depends on the test parameters. In the particular test case parameters the ON power measurement has minimum requirements of ±6.0 dB
	
1.5 dB
1.5 dB


1.8 dB
1.8 dB
	Same value as MU re-defined for NR by RAN5
	TBD

depend on MU value

	Power control
	±1.0 dB, f ≤ 3.0GHz
±1.4 dB, 3.0GHz < f ≤ 4.2GHz
	f ≤ 3.0GHz
Normal conditions ± 9.0 dB
Extreme conditions ± 12.0 dB

3.0GHz < f ≤ 4.2GHz
Normal conditions ± 9.0 dB
Extreme conditions ± 12.0 dB
	
1.0 dB
1.0 dB


1.4 dB
1.4 dB
	Same value as MU re-defined for NR by RAN5
	TBD

depend on MU value

	Frequency error
	±15 Hz
DL Signal level: ±0.7 dB, f ≤ 3.0GHz
DL Signal level: ±1.0 dB, 3.0GHz < f ≤ 4.2GHz
	Modulated carrier, f ≤ 4.2GHz
Within ±0.1 ppm compared to the received carrier frequency

f ≤ 3.0GHz
DL power: Refsens

3.0GHz < f ≤ 4.2GHz
DL power: Refsens
	
15 Hz



0.7 dB


1.0 dB
	Frequency: ±15 Hz

DL Signal level:

Same value as MU re-defined for NR by RAN5
	Frequency: ±15 Hz

DL Signal level:


TBD

depend on MU value

	EVM
	PUSCH: ± 2.5%
PUCCH: ± 2.5%
PRACH: ± 2.5%
	EVM limit:
BPSK :17.5 %
QPSK: 17.5 %
16QAM: 12.5 %
	0%
	0% (not depend on MU value)
	TBD

depend on MU value

	Carrier leakage
	±0.8dB
	For Output power >0 dBm
-25dBc

For -30 dBm ≤ Output power ≤0 dBm
-20dBc

For -40 dBm ≤ Output power < -30 dBm
-10dBc
	0.8dB
	Same value as MU re-defined for NR by RAN5
	TBD

depend on MU value

	In-band emissions
	±0.8dB
	For general emissions:
 For IQ image:
-25dB

For Carrier leakage:

Output power >0 dBm
-25dBc

-30 dBm ≤ Output power ≤0 dBm
-20dBc

-40 dBm ≤ Output power < -30 dBm
-10dBc
For each evaluated RB, the test requirement is calculated as the higher of PRB – 30 dB and the power sum of all limit values (General, IQ Image or Carrier leakage)
	0.8dB
	Same value as MU re-defined for NR by RAN5
	TBD

depend on MU value

	Occupied BW
	1.4MHz, 3MHz:   30kHz
5MHz, 10MHz:    100kHz
15MHz, 20MHz:  300kHz
	For 1.4 MHz channel bandwidth:
Occupied channel bandwidth = 1.4 MHz
...
For 20 MHz channel bandwidth:
Occupied channel bandwidth = 20 MHz
	0kHz
	0 kHz (not depend on MU value)
	TBD

depend on MU value

	SEM
	±1.5 dB, f ≤ 3.0GHz
±1.8 dB, 3.0GHz < f ≤ 4.2GHz
	For 1.4 MHz BW:
-10 dBm / 30kHz
-25dBm to -10dBm / 1MHz
For 3 MHz BW:
-13 dBm / 30kHz
-25dBm to -10dBm / 1MHz
For 5 MHz BW:
-15dBm / 30kHz
-25dBm to -10dBm / 1MHz
For 10 MHz BW:
-18dBm / 30kHz
-25dBm to -10dBm / 1MHz
For 15 MHz BW:
-20dBm / 30kHz
-25dBm to -10dBm / 1MHz
For 20 MHz BW:
-21dBm / 30kHz
-25dBm to -10dBm / 1MHz
	All cases:

f ≤ 3.0GHz
1.5dB 

3.0GHz < f ≤ 4.2GHz
1.8dB
	Same value as MU re-defined for NR by RAN5
	TBD

depend on MU value

	ACLR
	±0.8 dB
	If the adjacent channel power is greater than –50 dBm then the ACLR shall be higher than the values specified below.

E-UTRA ACLR:
30 dB

UTRA ACLR:
33 dB for UTRA ACLR 1
36 dB for UTRA ACLR 2
	0 dB



0.8 dB


0.8 dB
0.8 dB
	0 dB



Same value as MU re-defined for NR by RAN5


Same value as MU re-defined for NR by RAN5
Same value as MU re-defined for NR by RAN5
	0 dB



TBD

depend on MU value


	General spurious
	9kHz < f ≤ 4 GHz: ± 2.0 dB
4 GHz < f ≤ 19 GHz: ± 4.0 dB
	9 kHz £ f < 150 kHz:
-36dBm / 1kHz
150 kHz £ f < 30 MHz:
-36dBm / 10kHz
30 MHz £ f < 1 GHz:
-36dBm / 100kHz
1 GHz £ f < 12.75 GHz:
-30dBm / 1MHz
12.75 GHz ≤ f < 19 GHz:
-30dBm / 1MHz
	0 dB
	0 dB (not depend on MU value)
	TBD

depend on MU value

	UE-to-UE coexistence
	± 2.0 dB  for results > -60 dBm, f ≤ 3.0GHz
±2.5 dB, 3.0GHz < f ≤ 4.2GHz
± 3.0 dB  for results ≤ -60 dBm, f ≤ 3.0GHz
±3.6 dB, 3.0GHz < f ≤ 4.2GHz
	-35 dBm / 6.25kHz

-36 dBm / 100kHz

-41 dBm / 300kHz

-37 dBm / 1MHz
-40 dBm / 1MHz
-50 dBm / 1MHz

Frequencies as detailed in core requirement
	0 dB
	0 dB (not depend on MU value)
	TBD

depend on MU value

	Additional spurious
	9kHz < f ≤ 4 GHz: ± 2.0 dB

NS-07
769 ≤ f ≤ 775 MHz: ± 1.5 dB
	NS_05
1884.5MHz £ f £ 1915.7MHz:
-41dBm / 300kHz
NS_07
769MHz ≤ f ≤ 775MHz
-57dBm / 6.25kHz
NS_08
860MHz ≤ f ≤ 895MHz
-40dBm / 1MHz
NS_09
1475.9MHz ≤ f ≤ 1510.9MHz
-35dBm / 1MHz
	

0 dB


1.5dB

0 dB


0 dB
	Other than NS_07:
0 dB (not depend on MU value)

NS_07:
Same value as MU re-defined for NR by RAN5
	TBD

depend on MU value

	Tx intermodulation
	± 2.6 dB, f ≤ 3.0GHz
±3.6 dB, 3.0GHz < f ≤ 4.2GHz
	Intermodulation Product
5MHz  -29 dBc
10MHz  -35 dBc
CW Interferer level = -40 dBc
	0 dB
	0 dB (not depend on MU value)
	Not defined

	[New] Beam correspondence
	-
	-
	-
	TBD
	TBD

	REFSENS
	Downlink power ±0.7 dB, f ≤ 3.0GHz
±1.0 dB, 3.0GHz < f ≤ 4.2GHz
	T-put limit = 95% of maximum for the Ref Meas channel
	All cases:

f ≤ 3.0GHz 0.7dB

3.0GHz < f ≤ 4.2GHz
1.0 dB
	Same value as MU re-defined for NR by RAN5
	TBD

depend on MU value

	Maximum input level
	Downlink power ±0.7 dB, f ≤ 3.0GHz
±1.0 dB, 3.0GHz < f ≤ 4.2GHz
Uplink power measurement ±0.7 dB, f ≤ 3.0GHz
±1.0 dB, 3.0GHz < f ≤ 4.2GHz
	Signal level -25dBm
T-put limit = 95% of maximum for the Ref Meas channel


Uplink power
	f ≤ 3.0GHz
0.7 dB

3.0GHz < f ≤ 4.2GHz
1.0 dB

f ≤ 3.0GHz
0dB, -3.4dB

3.0GHz < f ≤ 4.2GHz
0dB, -4.0dB
	Downlink power:
Same value as MU re-defined for NR by RAN5

Uplink power:
Same value as MU re-defined for NR by RAN5
	TBD

depend on MU value

	ACS
	ACS value ±1.1 dB, f ≤ 3.0GHz
±1.5 dB, 3.0GHz < f ≤ 4.2GHz
Uplink power measurement ±0.7 dB, f ≤ 3.0GHz
±1.0 dB, 3.0GHz < f ≤ 4.2GHz
	Case 1:
Wanted signal power, all BWs: (REFSENS + 14 dB)

Interferer signal power
For 1.4 MHz, 3 MHz, 5 MHz, 10 MHz BW:
(REFSENS + 45.5 dB)
For 15 MHz BW:
(REFSENS + 42.5 dB)
For 20 MHz BW:
(REFSENS + 39.5 dB)

Case 2:
Wanted signal power
For 1.4 MHz, 3 MHz, 5 MHz, 10 MHz BW: -56.5 dBm
For 15 MHz BW: -53.5 dBm
For 20 MHz BW: -50.5 dBm

Interferer signal power, all BWs:
-25 dBm

T-put limit = 95% of maximum for the Ref Meas channel

Uplink power
	0 dB





















f ≤ 3.0GHz
0dB, -3.4dB

3.0GHz < f ≤ 4.2GHz
0dB, -4.0dB
	ACS value:
0 dB (not depend on MU value)
	TBD

depend on MU value

	In-band blocking
	Blocking ±1.4 dB, f ≤ 3.0GHz
±1.8 dB, 3.0GHz < f ≤ 4.2GHz
Uplink power measurement ±0.7 dB, f ≤ 3.0GHz
±1.0 dB, 3.0GHz < f ≤ 4.2GHz
	Wanted signal power: (REFSENS + BW dependent value)
Interferer signal power:
-56dBm or -44dBm
T-put limit = 95% of maximum for the Ref Meas channel

Uplink power
	0 dB




f ≤ 3.0GHz
0dB, -3.4dB

3.0GHz < f ≤ 4.2GHz
0dB, -4.0dB
	Blocking value:
0 dB (not depend on MU value)
	TBD

depend on MU value

	Out-of-band blocking
	Wanted signal f ≤ 3.0GHz
Blocking, 1MHz < finterferer ≤ 3 GHz: ±1.3 dB
Blocking, 3 GHz < finterferer ≤ 12.75 GHz: ±3.2 dB
Uplink power measurement ±0.7 dB

Wanted signal 3.0GHz < f ≤ 4.2GHz
Blocking, 1MHz < finterferer ≤ 3 GHz: ±1.5 dB
Blocking, 3 GHz < finterferer ≤ 12.75 GHz: ±3.3 dB
Uplink power measurement ±1.0 dB
	Wanted signal power: (REFSENS + BW dependent value)
Interferer signal power:
-44dBm, -30dBm or -15dBm
T-put limit = 95% of maximum for the Ref Meas channel

Uplink power
	0 dB








f ≤ 3.0GHz
0dB, -3.4dB

3.0GHz < f ≤ 4.2GHz
0dB, -4.0dB
	OOBB:
0 dB (not depend on MU value)
	TBD

depend on MU value

	Narrow-band blocking
	Blocking ±1. 1 dB, f ≤ 3.0GHz
±1. 5 dB, 3.0GHz < f ≤ 4.2GHz
Uplink power measurement ±0.7 dB, f ≤ 3.0GHz
±1.0 dB, 3.0GHz < f ≤ 4.2GHz
	Wanted signal power,: (REFSENS + BW dependent value)
Interferer signal power:
-55dBm
T-put limit = 95% of maximum for the Ref Meas channel

Uplink power
	0 dB








f ≤ 3.0GHz
0dB, -3.4dB

3.0GHz < f ≤ 4.2GHz
0dB, -4.0dB
	Narrow-band blocking:
0 dB (not depend on MU value)
	Not defined

	Spurious response
	Same as 7.6.2
	Wanted signal power: (REFSENS + BW dependent value)
Interferer signal power:
-44dBm
T-put limit = 95% of maximum for the Ref Meas channel

Uplink power
	0 dB









f ≤ 3.0GHz
0dB, -3.4dB

3.0GHz < f ≤ 4.2GHz
0dB, -4.0dB
	Spurious response:
0 dB (not depend on MU value)
	TBD

depend on MU value

	Rx intermodulation
	Intermodulation ±1.4 dB, f ≤ 3.0GHz
±2.6 dB, 3.0GHz < f ≤ 4.2GHz
Uplink power measurement ±0.7 dB, f ≤ 3.0GHz
±1.0 dB, 3.0GHz < f ≤ 4.2GHz
	Wanted signal power:
For 1.4 MHz BW:
(REFSENS + 12 dB)
For 3 MHz BW:
(REFSENS + 8 dB)
For 5 MHz and 10MHz BW:
(REFSENS + 6 dB)
For 15 MHz BW:
(REFSENS + 7 dB)
For 20 MHz BW:
(REFSENS + 9 dB)

CW Interferer power, all BWs:
-46 dBm

Modulated Interferer power:, all BWs:
-46 dBm

T-put limit = 95% of maximum for the Ref Meas channel

Uplink power
	0 dB


















f ≤ 3.0GHz
0dB, -3.4dB

3.0GHz < f ≤ 4.2GHz
0dB, -4.0dB
	Intermodulation:
0 dB (not depend on MU value)
	Not defined

	Rx spurious emission
	30MHz ≤ f ≤ 4.0GHz: ± 2.0 dB
4 GHz < f ≤ 19 GHz: ± 4.0 dB
	30MHz £ f < 1GHz:
-57dBm / 100kHz
1GHz £ f £ 12.75 GHz:
-47dBm / 1MHz
12.75GHz £ f £ 19 GHz:
-47dBm / 1MHz
	0 dB
	0 dB (not depend on MU value)
	TBD

depend on MU value

	Receiver image
	None
	None
	None-
	Not defined
	Not defined

	 [New] In-channel selectivity
	-
	-
	-
	TBD
	TBD


2.3 Future plan
RAN5 RF WG has only four meetings until target of NSA core part. Therefore following points of view should be defined for future meetings especially for next adhoc meeting in January to complete this work on time.

· Priority of each test case (which TC is high priority)

· Target date for each test case
· Company assignment for each test case
· How to define MU value for each test case, 1) averaged value or 2) value from only one company 
· How to treat some parameters which affect MU value such as high frequency or wide bandwidth
3 Proposal

Proposal 1-1

: Sub-6GHz MU values about Type 1 TCs shall be re-defined for each NR TRx TC by RAN5.

Proposal 1-2

: Sub-6GHz TT values about Type 1 TCs are defined with same value as MU for NR.


Proposal 2-1

: Sub-6GHz TT values about Type 2 TCs are defined as zero in same way as legacy LTE


Proposal 3-1

: Sub-6GHz MU value about Type 3 TCs shall be defined for each NR TRx TC by RAN5.
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