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1. Introduction
This TP is based on contribution R4-103500 presented in Ran4 meeting #56 AH4 held in Xian.
***********************Start of TP to 36.811 chapter 5.2.3***********************************

5.2.3
UE Maximum Output Power with additional requirements
A-MPR is needed to meet additional FCC emission requirements and possible UE coexistence requirements.  Detailed number will be determined in the future study. 

Table 5.2.3-1: Additional Maximum Power Reduction (A-MPR) / Spectrum Emission requirements
	Network Signalling value
	Requirements (sub-clause)
	E-UTRA Band
	Channel bandwidth (MHz)
	Resources Blocks
	A-MPR (dB)

	NS_0x
	TBD
	[23]
	TBD
	TBD
	TBD

	


5.2.3.1 A-MPR Study for frequency range of 2000 – 2010 MHz
Based on the assumptions shown below this chapter presents results of a study which aims to define appropriate A-MPR for frequency range of 2000 – 2010 MHz belonging to Band 23. The final MPR values are subject to change based on RAN4 determining the coexistence values for both band [23] and band 2. 
[image: image1.wmf]BAND 23

Terrestar

DBSD

1990

1995

2000

2005

2010

2015

PCS

G-Block

H-Block

Band 23


Figure 5.2.3.1-1 UL frequency arrangement of Band 23

Emissions requirements and simulation assumptions

Following emission requirements have been taken into account in this contribution. 
1. NS_03 Mask

2. H-Block requirement as specified in [1]

3. G-Block – 40 dBm / 1 MHz (This emission value was not agreed during the time the study was made)
4. Band 2 (PCS) – 50 dBm / 1 MHz (This emission value was not agreed during the time the study was made)

Following simulation assumptions have been used in this contribution

1. PA Operating point UTRAACLR1 = 33 dBc

2. Carrier leakage = -25 dBc

3. IQ Image = - 25 dBc

4. Counter-IM3 = - 60 dBc

A-MPR needed for 1.4 MHz bandwidth

Simulations showed that when 1.4 MHz carrier is placed on worst case position Fc=2000.7 MHz the margin with full allocation to H-block requirement is 2 dB. Keeping in mind the fact that PA and modulator were driven with minimum requirements this margin could be satisfactory hence no A-MPR is required.
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Figure 5.2.3.1-2 Spectrum plots from 1.4 MHz BW
A-MPR needed for 3 MHz bandwidth

Following table presents required A-MPR needed for 3 MHz carrier to meet the emission requirement listed previously in this chapter. 

RB_Start for all cases is 0. 

Table 5.2.3.1-1 Required A-MPR for 3 MHz carrier in lower 10 MHz frequency block of band 23
	
	#RB
	
	
	

	Fc
	15
	10
	5
	1

	2001.5
	4.71
	2.77
	1.37
	3.56

	2002
	3.22
	1
	1
	1.84

	2002.5
	2.53
	 
	 
	1.86

	2003
	1.32
	 
	 
	1

	2003.5
	1
	 
	 
	 


Following table captures the A-MPR requirement based on studies presented above in similar format that has been used in 36.101. Last column represents the NS_03 requirement.

Table 5.2.3.1- 2 A-MPR table for 3 MHz signal
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A-MPR needed for 5 MHz bandwidth

Following table presents required A-MPR needed for 5 MHz carrier to meet the emission requirement listed previously in this chapter.
RB_Start for all cases is 0. 

Table 5.2.3.1-3 Required A-MPR for 5 MHz carrier in lower 10 MHz frequency block of band 23
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Table 1 is divided into four sections by colouring those with different colours. These sections map to A-MPR table presented below so that one section corresponds one A-MPR value. A-MPR value for Fc >=2007 is the NS_03 requirement and hence not derived from table 1.

Following table captures the A-MPR requirement based on studies presented above in similar format that has been used in 36.101. Last column represents the NS_03 requirement.

Table 5.2.3.1-4 A-MPR table for 5 MHz signal
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A-MPR needed for 10 MHz bandwidth

Following table presents required A-MPR needed for 10 MHz carrier to meet the emission requirement listed previously in this chapter.
Fc for all cases is 2005 MHz.
Table 5.2.3.1-5 Required A-MPR for 5 MHz carrier in lower 10 MHz frequency block of band 23
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The simulated A-MPR values can presented as a table 5.2.3.1- 6 shown below. Table 5 is divided into three sections by colouring those with different colours. These sections map to A-MPR table presented below so that one section corresponds one RB_Start region.

Table 5.2.3.1- 6 A-MPR table for 10 MHz carrier
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Summary

Next we combine results from previous chapters into a single A-MPR table see below.

Table5.2.3.1- 7 NS_12 A-MPR table for band 23
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In figure 5.2.3.1-3 below we have illustrated some possible carrier arrangements that could be done based on the proposed A-MPR table above.
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Figure 5.2.3.1-3 Posible channel arrengements for lower block of band 23
To summarize following observations can be made from A-MPR table 7 and figure 3.

1. For 1.4 MHz no A-MPR is needed hence can be used freely but because of large control signal overhead this is not attractive bandwidth but could be used in combination with other channel bandwidths

2. If frequency range is filled up with 3 MHz carriers then only the lowest one required A-MPR also there will be room for 1 MHz guard band against H-block. Higher block requires the A-MPR indicated by the NS_03 requirement.

3. If 5 MHz carriers are used then the lower carrier requires A-MPR but higher one does not require any additional A-MPR in addition to NS_03 requirement.

4. If 10 MHz carrier is used a over provisioned PUCCH must be used like with band 13. Then RB’s locatred at RB_start =15 – 35 do not require A-MPR but the PUCCH carrier must be located into this region which reduced the amount of contiguous RB’s for PUSCH. Maximum contiguous allocation for PUCCH is approximately 15.

5. If a combination of 1.4, 3 and 5 MHz carriers is used those can be placed such way that no A-MPR is required to any of the carriers in addition to the NS_03 A-MPR. In addition there will be room for 600 kHz guard band against G-Block.

6. If satellite carriers are also placed into the band there will be several possibilities to have feasible LTE channel arrangements.
***********************End of TP to 36.811 chapter 5.2.3***********************************
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