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1. Introduction
In previous meeting tightening of Relative Carrier leakage and IQ image rejection was agreed. The reason behind this request to tighten these was mostly related to B26 co-existence issues. With current specification and 3GPP RAN4 simulation assumptions the required A-MPR would be large significantly reducing UE coverage.

This document considers this issue and gives proposals on how to handle it. 
2. Discussion

2.1 Current specification and simulation assumptions
Current specification for Relative Carrier Leakage power and IQ image rejection are shown below.
6.5.2.2.1

Minimum requirements

The relative carrier leakage power is a power ratio of the additive sinusoid waveform and the modulated waveform. The relative carrier leakage power shall not exceed the values specified in Table 6.5.2.2.1-1.

Table 6.5.2.2.1-1: Minimum requirements for Relative Carrier Leakage Power
	
	Parameters
	Relative Limit (dBc)

	
	Output power >0 dBm
	-25

	
	-30 dBm ≤ Output power ≤0 dBm
	-20

	
	-40 dBm ( Output power < -30 dBm
	-10


6.5.2.3.1

Minimum requirements

The relative in-band emission shall not exceed the values specified in Table 6.5.2.3.1-1.

Table 6.5.2.3.1-1: Minimum requirements for in-band emissions

	Parameter 
	Unit
	Limit
	Applicable Frequencies

	General
	dB
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	Any non-allocated (Note 1)

	IQ Image
	dB
	-25
	Exception for IQ image 

(Note 2)

	Carrier leakage
	dBc
	-25
	Output power > 0 dBm
	Exception for Carrier frequency (Note 3)

	
	
	-20
	-30 dBm ≤ Output power ≤ 0 dBm
	

	
	
	-10
	-40 dBm ( Output power < -30 dBm
	

	Note 1:
An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of PRB - 30 dB and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in Note 8. The limit is evaluated in each non-allocated RB. The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs

Note 2:
Exceptions to the general limit is allowed for up to 
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contiguous non-allocated RBs. The measurement bandwidth is 1 RB.

Note 3:
Two exceptions to the general limit is allowed for up to two contiguous non-allocated RBs. The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in the non-allocated RB to the measured total power in all allocated RBs.

Note 4:
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is the Transmission Bandwidth (see Figure 5.6-1) not exceeding 
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Note 5:
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 is the Transmission Bandwidth Configuration (see Figure 5.6-1) of the component carrier with RBs allocated. 

Note 6:
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 is the limit specified in Table 6.5.2.1.1-1 for the modulation format used in the allocated RBs. 

Note 7:
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 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. 
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 for the first adjacent RB outside of the allocated bandwidth. 

Note 8:
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 is the transmitted power per 180 kHz in allocated RBs, measured in dBm.


Current 3GPP RAN4 simulation assumptions are:

-Relative Carrier leakage power = -25dBc

-IQ image rejection = -25dB
2.2 Impact to A-MPR
Since emissions from transmitter are problematic with high power levels only, we need to consider only in respect to Relative Carrier Leakage power. Changing the specification at lower output power levels would not have an impact to required A-MPR values.

	Parameters
	Relative Limit (dBc)

	Output power >0 dBm
	-25


In respect to IQ image rejection we need to consider
	IQ Image
	dB
	-25


Some simulation results are provided below to illustrate the impact of abovementioned specifications to required A-MPR. Scenario of -57dBm/6.25KHz at 851…859MHz with 2MHz offset was used as an example. 
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Figure 1 Carrier leakage -25dBc, IQ image -25dB            Figure 2 Carrier leakage -28dBc, IQ image -25dB
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Figure 3 Carrier leakage -28dBc, IQ image -28dB         Figure 4 Carrier leakage -30dBc, IQ image -28dB
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Figure 5 Carrier leakage -30dBc, IQ image -30dB
Looking at figures 1-5 it can be seen that carrier leakage has a minimum, if no impact to required A-MPR. Instead IQ image rejection value impacts to required A-MPR. Impacts to required A-MPR are collected in table below.
[image: image16.emf]Carrier leakage I/Q image Required A-MPR A-MPR difference to current spec

[dBc] [dB] [dB]

-25 -25 9.5 0

-28 -25 9.5 0

-28 -28 7.5 -2

-30 -28 7.5 -2

-30 -30 6.5 -3


Table 1 Impact to A-MPR

It can be seen that 3dB tightening of IQ image rejection results as 2dB less A-MPR and 5dB tightening results as 3dB less A-MPR in this example scenario.
2.3 How to incorporate changes

IQ image rejection impacts to required A-MPR whilst Relative Carrier leakage has a very minimum impact. Our view is that carrier leakage could be tightened by the same amount as IQ image rejection
Proposal 1: In case IQ image rejection simulation assumption and/or specification is tightened, Relative Carrier leakage at >0dB output power levels could be tightened by equal amount.

The specifications for both Relative Carrier leakage and IQ image rejection have been untouched for a while in specifications. We feel that excessive tightening of these requirements should be avoided. 3GPP sets the minimum requirements and real implementations need to provide at least minimum performance. Certain performance can be achieved without extra tricks in design, tightening the specification over this limit would increase complexity and cost in implementations.
Our view is that Relative Carrier leakage and IQ image requirements could be tightened by 3dB.
Proposal 2: Relative Carrier leakage and IQ image requirements could be tightened by 3dB

Then we discuss where to apply proposed tightening. In principle it could be done in Rel11 36.101 or in Rel11 simulation assumptions or in both of these. We understand the importance to achieve lower A-MPR values for B26. We propose that the tightening should be made in 3GPP Rel11 simulation assumptions. By doing this the A-MPR numbers would be lower giving UE better coverage and the still the requirements in 36.101 would remain untouched. One of the reasons why we prefer tightening simulation assumptions only is that tightening the numbers in specification would be a bit more restrictive for implementation freedom in RFIC and RF platform side. For instance a UE just meeting current Relative Carrier leakage and IQ image rejection specifications could meet emission requirements with even tightened A-MPR numbers with a more linear PA and so on. 
Proposal 3: Tightening of Relative Carrier leakage and IQ image should be applied to 3GPP RAN4 simulation assumptions only. 

New simulation assumptions would be:

· Relative Carrier leakage power = -28dBc

· IQ image = -28dB
Our view is that tightening should be done for Rel11 bands that are <1GHz. Achieving good performance is more difficult at higher frequencies. 
Proposal 4: Tightening simulation assumptions should apply only to <1GHz Rel11 bands
One difficult issue is related to bands release independence. Our understanding is that A-MPR tables simulated for up to Rel10 should not be revisited for Rel11. Thus an A-MPR table in rel8/9/10 should be just copied to Rel11. Once there is a need for a new A-MPR table for Rel11 (new band, new co-existence scenario etc) it should be done with tightened simulation assumptions. Our view is that re-doing all simulations for all A-MPR tables would even more increase RAN4 workload and would pose unexpected challenges for on-going implementations.

Proposal 5: A-MPR tables done for earlier releases than Rel11 should not be opened. 

4. Conclusion
Relative Carrier Leakage and IQ image requirements were discussed. As an outcome, we have the following proposals were made:
Proposal 1: In case IQ image simulation assumption and/or specification is tightened, Relative Carrier leakage at >0dB output power levels could be tightened by equal amount.

Proposal 2: Relative Carrier leakage and IQ image requirements could be tightened by 3dB

Proposal 3: Tightening of Relative Carrier leakage and IQ image should be applied to 3GPP RAN4 simulation assumptions only. 

· New simulation assumptions would be:

· Relative Carrier leakage power = -28dBc

· IQ image = -28dB

Proposal 4: Tightening simulation assumptions should apply only to <1GHz Rel11 bands

Proposal 5: A-MPR tables done for earlier releases than Rel11 should not be opened. 
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