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1. Introduction
In the RAN4 #82bis meeting, RAN4 agreed the work plan for Rel.15 NR [1]. According to the agreed work plan, RAN4 needs to decide the assumption for MPR evaluation by this Ad-Hoc meting as follows.
	· RAN4#85 (Nov. 2017): Fix all band/band-combination specific requirements (e.g., A-MPR values)

· RAN4 NR AH#3 (Sep. 2017): Fix REFSENS, MPR values and A-MPR evaluation assumptions (e.g., additional requirements)

· RAN4 NR AH#2 (June 2017): Fix MPR evaluation assumptions (e.g., MOP, SEM, ACLR) with R1 spec

· RAN4#83 (May 2017): Conduct ex-existence study if any to derive ACLR

· RAN4#82bis (April 2017): Fix general aspects (e.g., CBW, Spectrum utilization, Flexible bandwidth, TX bandwidth config adaptation, sub-carrier spacing)


In this contribution, we summarize the current status for the MPR evaluation based on the agreements until the RAN4 #83 meeting. 
2. Discussion
For the MPR evaluation, the following parameters are necessary [1].

Proposal 1: For MPR evaluation, the assumption at least for the following parameters should be decided within the RAN4 #ad-hoc2 meeting. 

1. Subcarrier spacing

2. Channel bandwidth 

3. Spectrum utilization
4. Tx maximum output power

5. EVM requirement for each modulation order

6. In-band emission / Carrier leakage
7. Occupied bandwidth

8. SEM requirements 

9. UE ACLR value
10. General spurious

In the following, we summarize the current status of those parameters.

1. Subcarrier spacing
The candidates of subcarrier spacing were already agreed. Specifically, for data channel and SS signals, the followings were agreed:
	Frequency ranges
	SCS for data channel [2]
	SCS for SS block [3]

	Below 1GHz 
	15 kHz, 30 kHz
	15 kHz, 30 kHz

	Between 1GHz to 6GHz
	15 kHz, 30 kHz, 60 kHz
	15 kHz, 30 kHz

	Above 24GHz
	60kHz, 120kHz
	120 kHz, 240 kHz (for above 6Hz)


2. Channel bandwidth  

At the last meeting, RAN4 made the agreements for minimum and maximum channel bandwidths. In this meeting, the exact channel bandwidths between the min and the max in conjunction with their SCS and spectrum utilization should be decided for MPR evaluation. We would like to note that at the last meeting, RAN4 made some agreements for wider bandwidth operations [5]. According to one of the agreements, UE can operate with some CA configuration (e.g. 200MHz x 2CC, 100MHz x 4CC) in the NW if the NW configures 400 MHz as 1 CC. Such wider band operation seems beneficial in terms of forward compatibility, but as mentioned in our companion paper [6], some clarification is needed to enable such operations. Hence, we should focus on establishing MPR evaluation assumptions for single carrier operations in this meeting while we should address the clarification for the wider band operations first.
Proposal 2: For RAN4 #84 meeting, MPR evaluation should be conducted at least for single carrier operations.
3. Spectrum utilization
Exact values of spectrum utilization will be discussed in agenda item = 3.2.3. In this meeting, the values for each CBW and SCS should be decided at least for single carrier operations.

4. Tx maximum output power
For below 6GHz, power class 2 and 3 were discussed until the last meeting. RAN4 needs to decide whether both power classes should be considered for MPR evaluation. If power class 2 should be considered, UE ACLR value needs to be decided within this meeting.
For above 24GHz, since it was agreed that MPR is to be specified by considering at least EIRP in the SI phase, achievable EIRP needs to be determined before MPR evaluations. Necessity of TRP in addition to EIRP depends on other discussions such as OTA power class.
For both bands for below 6GHz and above 24GHz, each of the frequency ranges is quite wide. Hence it would be better to clarify if the evaluation result for a certain channel bandwidth, i.e., 40MHz in a certain frequency range, i.e., 3.5GHz can be applied to that in different frequency range, i.e., 4.5GHz. 
5. EVM requirement for each modulation order
As agreed in [7], RAN1 would decide UL modulation order for below 6GHz and above 24GHz by Jun. 2017 meeting. 

	· End of June meeting

· RF

· Applicable UL modulation schemes for below 6 GHz and above 24 GHz

· Power control mechanism including power sharing between LTE and NR in NSA

· Whether LO returning is assumed or not to evaluate MPR


In order to establish evaluation assumptions for EVM requirements, RAN4 would needs to discuss UL modulation schemes for below 6GHz and above 24 GHz in Rel-15 in conjunction with frequency ranges(bands) and SCS. With respect to the targeted EVM values for each modulation order, one possible approach is to reuse the existing EVM requirements in LTE as shown in the following table at least for below 6GHz, but further discussion is needed.
Table 6.5.2.1.1-1: Minimum requirements for Error Vector Magnitude
	Parameter
	Unit
	Average EVM Level
	Reference Signal EVM Level

	QPSK or BPSK
	%
	17.5
	17.5

	16 QAM 
	%
	12.5
	12.5

	64 QAM 
	%
	8
	8

	256 QAM
	%
	3.5
	3.5


6. In-band emission/Carrier leakage
For in-band emission, it is unclear that there is any difference between NR and LTE. If non-contiguous resource allocation and/or multiple numerologies should be considered in Rel.15 timeframe, the difference and corresponding requirements should be discussed and decided. 
We consider that if we need to consider only contiguous resource allocation and single numerology, the structure of the exiting requirements could be reused. Note that some details on Tx impairment such that IQ image needs to be clarified as well.
7. Occupied bandwidth
This parameter would highly depend on the outcome of CBW and spectrum utilization discussion.
8. SEM requirements 
In the SI phase, it was agreed that NR UE shall meet the same spurious limit as that of E-UTRA for below 6 GHz. In addition, it was agreed that the boundary between OOB and spurious for NR below 6GHz is BW+5 MHz at the last meeting [9]. The remaining issue is the treatment of the first 1MHz.

	For above 6GHz, the following table is agreed based on the FDD limit 47CFT Part 30.203.
ΔfOOB
(MHz)
	50 MHz
	 100 MHz
	 200 MHz
	400 MHz
	Measurement bandwidth

	( 0-5
	-5
	-5
	-5
	-5
	1 MHz

	( 5-10
	-13
	-5
	-5
	-5
	1 MHz

	( 10-20
	-13
	-13
	-5
	-5
	1 MHz

	( 20-40
	-13
	-13
	-13
	-5
	1 MHz

	( 40-50
	-13
	-13
	-13
	-13
	1 MHz

	( 50-100
	-13
	-13
	-13
	-13
	1 MHz

	( 100-200
	
	-13
	-13
	-13
	1 MHz

	( 200-400
	
	
	-13
	-13
	1 MHz

	( 400-800
	
	
	
	-13
	1 MHz


9. UE ACLR value
For power class 2, we need to decide UL ACLR value for power class 2 if the MPR evaluation for power class 2 is conducted in parallel with that for power class 3 needed as mentioned in the section of tx maximum output power.
For power class 3, at the last meeting, RAN4 made the consensus that UE ACLR value for LTE is reused for NR bands below 6GHz up to 20 MHz bandwidth [10]. For more than 20 MHz, as discussed in [10], the same value, i.e. 30dB, can also be reused for NR-NR coexistence since the maximum output power of 23dBm for aggressor UE is maintained regardless of the width of the channel of the aggressor UE in uplink.
Proposal 3: For more than 20MHz channel bandwidth, the same UE ACLR value should be used for NR-NR coexistence of power class 3. 

10. General spurious
For below 6GHz, general spurious requirements for LTE can be reused for NR [12]. For general spurious emission values in mmWave, there have been two proposals, -30 and -13 dBm/MHz so far. RAN4 decide which value (or both) is used for MPR evaluation and how to treat this issue [13].
3. Conclusion

In this contribution, we summarize the current status the parameters required for MPR evaluation. Based on the discussion, we propose the followings:
Proposal 1: For MPR evaluation, the assumption at least for the following parameters should be decided within the RAN4 #ad-hoc2 meeting. 

1. Subcarrier spacing

2. Channel bandwidth 

3. Spectrum utilization

4. Tx maximum output power

5. EVM requirement for each modulation order

6. In-band emission / Carrier leakage

7. Occupied bandwidth

8. SEM requirements 

9. UE ACLR value

10. General spuriou
Proposal 2: For RAN4 #84 meeting, MPR evaluation should be conducted at least for single carrier operations.
Proposal 3: For more than 20MHz channel bandwidth, the same UE ACLR value could be used for NR-NR coexistence of power class 3. 
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