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Introduction
At RAN4 meeting #80bis, simulation assumptions to be used to derive A-MPR requirement for band 68 to meet European requirements specified in Decision (16)02 [1] were discussed [2]. 
It was noted that for the lower part of the band 68 (698-703MHz), two requirements for DTV protection are applicable:
· -42dBm/8MHz in normal environmental conditions
· -30dBm/8MHz in extreme environmental conditions
It was then proposed to agree on simulation assumptions to derive A-MPR requirement for both types of environmental conditions, to be able to assess which of the two above requirements is the most stringent and shall be used to defined requirements in TS36.101.
Discussion
Simulation assumptions for band 68 work item
In the framework of the band 68 work item, simulations to derive A-MPR requirements were performed and results can be found in TR36.893 [3].
For such simulations, the performances of the following blocks shall be taken into account and thus need to be modelled:
· The transmit chain (I/Q modulator and power amplifier)
· The uplink filter
Performances of the transmit chain
The performances of the transmit chain are well aligned in contributions presenting simulations results (e.g. [4], [5], [6]):
· Modulator IQ – image = 28dB
· Modulator carrier leakage = 28dBc
· Modulator C_IM3 = 60dBc
· UTRA ACLR 1= 33dB
Although several performance requirements can be used to assess the power amplifier linearity, all companies have identified that UTRA ACLR is the most stringent one.
Thus, the PA model is chosen so that the signal at the output of the PA – taking into account the I/Q impairments of the transmitter – has an UTRA ACLR value of 33dB. 
The 33dB value was chosen to model the worst case conditions since this value is equal to the minimum requirement defined in TS36.101.
Performances of the uplink filter
The performances of the uplink filter are defined by the rejection values that are applicable in the band 686-694MHz. As for the transmitter impairments, these values were selected to represent the worst case scenario.
Agreed values can be found in [3] and are copied below:
	Worst case relative filter rejection

	Frequency (MHz)
	Rejection (dB)

	693.5
	5.7

	692.5
	10.9

	691.5
	18.4

	690.5
	26.2

	689.5
	30.6

	688.5
	31.7

	687.5
	32.2

	686.5
	32.2



Extreme environmental conditions
Since worst case conditions were assumed when defining the simulation assumptions for band 68,
Proposal 1: it is proposed to re-use the parameters agreed in the scope of the work item   LTE_FDD_700_ARAB  (Band 68) that are described in TR36.893 [3] to derive the A-MPR values corresponding to the requirement of the ECC Decision (16)02 to be met in extreme environmental conditions (-30dBm/8MHz)

Normal environmental conditions
As mentioned above, the agreed values for simulations that were used for the LTE_FDD_700_ARAB  work item were selected to be representative of the worst case scenario.
“Worst case scenario” means the combination of two worst case conditions:
· Part-to-part dispersion: in production, for a given test environment, the performances of the components are spread over a certain distribution. “Worst case” assumes the lowest performances are taken into account.
· Variations due to environmental conditions: the performances of the components changes with the environmental conditions (e.g. the temperature). “Worst case” assumes that the most stringent conditions – those having the larger negative impact on the performances – have been taken into account. This is referred as extreme environmental conditions.
To derive the parameters applicable to normal environmental conditions, 
· the part-to-part dispersion shall still be taken into account. 
· the degradation due to the environmental conditions shall be revised
Power amplifier datasheets
The values of the table below are extracted for datasheet of power amplifiers of two manufacturers. 
	Manufacturer
	#1
	#2

	
	Spec.
	Typ.
	Max.
	Typ.
	Max.

	E-UTRA ACLR
	30
	40
	35
	37
	33

	UTRA ACLR 1
	33
	41
	37
	39
	36


[bookmark: _Ref465275607]Table 1: PA typical and guaranteed specifications
For both manufacturers, the values are defined for the test conditions: temperature 25°C, LTE 10MHz, 12 active RBs, no MPR, Fc=787MHz.
The above table gives an indication on how the performance margin is split:
· The manufacturer #1 specifies 5~6dB for part-to-part dispersion (= typ. – max) and 4~5dB for environmental degradations (= max. – spec.)
· The manufacturer #2 specifies 3~4dB for part-to-part dispersion (= typ. – max) and 3dB for environmental degradations (= max. – spec.)
LTE UE measurements
Five UEs have been measured in normal temperature conditions (+25°C) in order to check the ACLR performances. Measurements results can be found in annex. The lowest ACLR UTRA 1 values are summarized in the Table 2 below for each unit.
	UE
	#1
	#2
	#3
	#4
	#5

	Lowest ACLR UTRA 1 
	43.2dB
	42.7dB
	40.8dB
	41.6dB
	43.9dB


[bookmark: _Ref465954049]Table 2: ACLR UTRA 1 measurements @ 25°C

Simulation assumptions for Tx chain performances in normal conditions
From Table 1, it can be observed that the manufacturers guarantee at least 3 to 4dB margin over the specification @ 25°C for the UTRA ACLR1.
From Table 2, it can be observed that all measured UEs have a significant margin compared to the guaranteed values of the data sheets. 
Given the above elements,
Proposal 2: it is proposed to use the following signal characteristics for normal conditions:
· Modulator IQ – image = 28dB
· Modulator carrier leakage = 28dBc
· Modulator C_IM3 = 60dBc
· UTRA ACLR 1= 36.5dB
Filter performances
As mentioned above the agreed values in [3] correspond to worst case scenario.
Similarly to what has been done for the PA performances, the filter performances shall be assessed for normal environmental conditions.
The performance degradations of the filter are mainly due to the frequency drift of the filter transfer function.
Since the DTV protection requirement is below the operating band, the worst case would be for high temperature since the response in frequency is “shifted” towards lower frequency as described on Figure 1.[bookmark: _Ref465943295]Figure 1: Filter frequency response

694MHz

698MHz

Band 68
DTV
f

90°C
20°C









The drift f depends on the filter technology. For TC-SAW filters – as agreed in [3] – the typical frequency variation is ~22ppm/°C.
Hence, the frequency drift between normal (25°C) and extreme conditions (90°C) can be assessed at ~1MHz (=22.10-6 * 700 * (90-25)).
Proposal 3: For normal conditions, it is proposed to apply a +1MHz shift to the frequency response of the agreed filter defined in [3].
	Frequency (MHz)
	Average TC-SAW filter in [3]
	Proposal for normal environmental conditions

	693.5
	5.7
	10.9

	692.5
	10.9
	18.4

	691.5
	18.4
	26.2

	690.5
	26.2
	30.6

	689.5
	30.6
	31.7

	688.5
	31.7
	32.2

	687.5
	32.2
	32.2

	686.5
	32.2
	32.2


3	Conclusion
In this contribution, performances in extreme and normal environmental conditions have been discussed. The goal is to agree on simulation assumptions to derive the A-MPR requirements for band 68 to meet the European requirements defined in ECC Decision (16)02 [1].
The following is proposed:
Proposal 1: it is proposed to re-use the parameters agreed in the scope of the work item   LTE_FDD_700_ARAB  (Band 68) that are described in TR36.893 [3] to derive the A-MPR values corresponding to the requirement of the ECC Decision (16)02 to be met in extreme environmental conditions (-30dBm/8MHz)
Proposal 2: it is proposed to use the following signal characteristics for normal conditions:
· Modulator IQ – image = 28dB
· Modulator carrier leakage = 28dBc
· Modulator C_IM3 = 60dBc
· UTRA ACLR 1= 36.5dB
Proposal 3: For normal conditions, it is proposed to apply a +1MHz shift to the frequency response of the agreed filter defined in [3].

The proposed simulation assumptions are summarized in the Table 3 below.
	Tx chain performances
	Worst case relative filter rejection (dB)

	
	Extreme
	Normal
	Frequency (MHz)
	Extreme
	Normal

	Modulator IQ – image
	28dB
	28dB
	693.5
	5.7
	10.9

	Modulator carrier leakage
	28dBc
	28dBc
	692.5
	10.9
	18.4

	Modulator C_IM3
	60dBc
	60dBc
	691.5
	18.4
	26.2

	UTRA ACLR 1
	33dB
	36.5dB
	690.5
	26.2
	30.6

	
	689.5
	30.6
	31.7

	
	688.5
	31.7
	32.2

	
	687.5
	32.2
	32.2

	
	686.5
	32.2
	32.2


[bookmark: _Ref465881902]Table 3: Assumptions for normal and extreme conditions for A-MPR simulations
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Curent 4440 4B 43.89 4B 4046 B 2125 dBm 4112 4B 4441 4B 4574 B
Average 4459 4B 4383 4B 4051 dB 2126 dBm 4109 B 4447 dB 4557 dB

Statistic Count Out of Talerance. Detected Modulation  Detected Channel Tyne View Fiter Throughput

20/20 0.00 % 16-0AM PUSCH] 100.0 %
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