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1 Introduction
During RAN4 #58AH and RAN4 #59, there has been considerable discussion on whether or not to allow smaller MPR for some special exception cases such as simultaneous SRS transmission and simultaneous PSUCH (16QAM)+PUCCH(QPSK) transmissions. And also, multi-cluster MPR masks are suggested for LTE-A CA bandwidth class A. However, we did not arrange sufficient time to discuss on MPR exception cases because we should close ITU-R submission for LTE-A RF specification. The purpose of this document is try to find a way forward with these issue, so that all uplink channels are applicable for simultaneous transmission with less power back-off. In addition, we provide framework of RF simulation to analyze and verify the required MPR according to the variable configurations of uplink transmission.
2 Discussion 
The proposed way forward proposed as below,

1. RAN4 agree to study for redesign MPR mask in exception cases
First of all, RAN4 agrees to study for redesign MPR mask in some exception cases which might be relaxed some special uplink channel configuration and SRS simultaneous transmission.
A. Case1 : Band Class A for CA

i. Study multi-cluster MPR mask for non-contiguous transmission

(i) PUSCH+PUSCH  ( Covered Rel-10 MPR mask
(ii) PUSCH+PUCCH (Further discussion for relaxation ( Simulation campaign 
B. Case2 :  Band Class C for CA

i. Study multi-cluster MPR mask for non-contiguous transmission

(i) PUSCH+PUSCH ( Covered Rel-10 MPR mask
(ii) PUSCH+PUCCH(Further discussion for relaxation ( Simulation campaign
(iii) SRS+SRS ( Further discussion for relaxation ( Simulation campaign
2. Initial simulation assumptions and parameters 
Secondly, initial simulation assumptions and parameters will be discussed for relaxed MPR mask that is quite important to achieve reliable MPR mask between companies to companies. The required MPR mask is determined by meet UE Tx requirements such as ACLR, SEM and SE requirements. The basic RF simulation assumptions and parameters are given below; 

· New reference PA model :
New reference PA model need to verify the MPR mask for multi-clustered simultaneous transmission. From the previous simulation to determine MPR mask, the required MPR values are aligned for the worst case scenarios in RF simulation results, however one company proposed that new PA model could need to verify the multi-clustered simultaneous transmission including SRS simultaneous transmission. 
Due to the difference in the reference PA model, they have different MPR value for the worst PUSCH/PUCCH multi-cluster transmission. And also, from the simulation results for various SRS configuration, they can see that the required MPR for SRS simultaneous transmission is quite smaller than that for PUSCH/PUCCH simultaneous transmission.

So interesting RF component company can provide new PA model to reflect performance of current PA model for LTE-A.
· Basic simulation assumption and parameters 

· 20+20 MHz CC combination with nominal channel spacing.
· Modulator impairments

· I/Q imbalance
: 25 dBc

· Carrier leakage: 25 dBc

·  Counter IM3 : 60dBc

· ACLR requirement
	Channel arrangement
	Minimum channel spacing
with 1 MHz Guard band

	UTRAACLR1
	33 dB

	Adjacent channel centre1
frequency offset (in MHz)
	+19+BWUTRA/2

/

-19-BWUTRA/2

	UTRAACLR2
	36 dB

	Adjacent channel centre1
frequency offset (in MHz)
	+19+3*BWUTRA/2

/

-19-3*BWUTRA/2

	UTRA 5MHz channel1 Measurement bandwidth
	3.84 MHz

	E-UTRAACLR
	30 dB

	Adjacent channel centre1
frequency offset (in MHz)
	+38

/

-38

	E-UTRA  channel1
Measurement bandwidth
	36 MHz

	1 : To meet multiple of 300 kHz, some small subcarrier is inserted between CCs. Therefore exact value of measurement parameters will be rather different in kHz resolution.


· Spurious Emission requirement for RF simulation
	Frequency Range 
	Maximum Level
	Measurement Bandwidth

	9 kHz ( f < 150 kHz 
	-36 dBm
	1 kHz

	150 kHz ( f < 30 MHz 
	-36 dBm
	10 kHz

	30 MHz ( f < 1000 MHz 
	-36 dBm
	100 kHz

	1 GHz ( f < 12.75 GHz 
	-30 dBm
	1 MHz


· E-UTRA CA SEM for Band Class for A and C

(a) SEM for Band class A                                              (b) SEM for Band class C
	Spectrum emission limit (dBm)/ Channel bandwidth
	
	Spectrum emission limit [dBm]/BWChannel_CA

	 ΔfOOB
(MHz)
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	Measurement bandwidth
	ΔfOOB
(MHz)
	29.9

MHz
	30

MHz
	39.8 MHz

	( 0-1
	-10
	-13
	-15 
	-18
	-20
	-21
	30 kHz 
	( 0-1
	-22.5
	-22.5
	-24

	( 1-2.5
	-10
	-10
	-10
	-10
	-10
	-10 
	1 MHz
	( 1-5
	-10
	-10
	-10

	( 2.5-2.8
	-25
	-10
	-10
	-10
	-10
	-10 
	1 MHz
	( 5-29.9
	-13
	-13
	-13

	( 2.8-5
	
	-10
	-10
	-10
	-10
	-10
	1 MHz
	( 29.9-30
	-25
	-13
	-13

	( 5-6
	
	-25
	-13
	-13
	-13
	-13
	1 MHz
	( 30-34.9
	-25
	-25
	-13

	( 6-10
	
	
	-25
	-13
	-13 
	-13 
	1 MHz
	( 34.9-35
	
	-25
	-13

	( 10-15
	
	
	
	-25
	-13 
	-13 
	1 MHz
	( 35-39.8
	
	
	-13

	( 15-20
	
	
	
	
	-25 
	-13 
	1 MHz
	( 39.8-44.8
	
	
	-25

	( 20-25
	
	
	
	
	
	-25 
	1 MHz
	
	
	
	


3. Framework to redesign MPR mask in exception cases
Minimum performance requirements can be developed which verify the UE MPR mask with allocation RB ratios according to the channel configuration of multi-clustered simultaneous transmission.

The detailed schedule to analyze and verify the required MPR mask is shown in the following:

· RAN4 #59Ad-hoc  (June, 2011): 
· Discuss and agree the principles of re-design for MPR mask with new reference PA model 
· Analyze impact of RAN1 decisions / requirements on RAN4 UE RF core requirements
· Identify UE RF core requirements which require changes / additions 
· Power control requirements for SRS simultaneous transmission
· RAN4 #60 (August, 2011): 
· Discussion and Agreement on the proposed new reference PA model and simulation assumptions and parameters 
· Interested RF component company provide new PA model for LTE-A
· UE RF test scenarios
· Case1 : Band Class A for CA

· PUSCH + PUCCH transmission
· Case2 : Band Class C for CA

· PUSCH+PUCCH  transmission
· SRS + SRS transmission
· RAN4 #60BIS (October, 2011): 
· Initial RF simulation results for alignment, based on the agreed simulation assumptions.
· Further discussion about the simulation results 
· RAN4#61 (November, 2011):  
· Agreement on the required MPR mask into TS36.101 specification
In the present contribution we address the topics to be covered in RAN4 #59AH
3 Conclusion

In this contribution, we presented a possible way forward to redesign the required MPR mask in some special cases. In additional, interested companies can provide the new reference PA model to verify the required MPR mask for LTE-A CA. We welcome other companies view and opinion to finish the required MPR mask. And we hope that the MPR mask could be redesigned in some exception cases.
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