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1 Introduction
This document looks at the support of higher channel bandwidth for the EU800 band. In particular we focus on the impact of spectrum mask requirements for the different channel bandwidths. 
In [1] we indicate some further investigation is needed to consider the impact of 3rd order Image OOB emission on the current draft and proposed changes being discussed. Results indicate with the proposed changes some form of PUCCH and MPR mitigation will be needed or alternatively a high image performance will be needed if the current ECC decision [2] is unchanged for wider channel bandwidths 

2 Background

The operating band analyzed is inline with the draft ECC Decision of [June] 2009 on harmonised conditions for Mobile/Fixed Communications Networks operating in the band 790-862 MHz for FDD operation;

[2] The harmonised frequency arrangement is 2 x 30 MHz with a duplex gap of 11 MHz, based on a block size of 5 MHz, paired and with reverse duplex direction.  The FDD downlink starts at 791 MHz and FDD uplink starts at 832 MHz.
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Figure 2-1; Annex 1 preferred harmonised frequency arrangement

The draft ECC Decision of [June] 2009 on harmonised conditions for Mobile/Fixed Communications Networks operating in the band 790-862 MHz for FDD operation indicates the following;

Table 8: Transition level requirements 

TS BEM out-of-block emission limits over frequencies used by FDD mobile/fixed communication networks.

	Offset from relevant block edge
	Maximum mean out-of-block power
	Measurement bandwidth

	FDD downlink upper edge to –10 MHz (from lower block edge)
	-18 dBm
	5 MHz

	–10 to –5 MHz (from lower block edge)
	-6 dBm
	5 MHz

	–5 to 0 MHz (from lower block edge)
	1.6 dBm
	5 MHz

	0 to +5 MHz (from upper block edge)
	1.6 dBm
	5 MHz

	+5 to +10 MHz (from upper block edge)
	-6 dBm
	5 MHz

	+10 (from upper block edge) to FDD uplink upper edge 
	-18 dBm
	5 MHz


Proposed changes are also being discussed with a view of changing the transition level from -18dBm/5MHz to -25dBm/1MHz, as shown highlighted above 

3 Out of block emission analysis

The current EEC transitions levels are based on an assumption of 5/10MHz channel bandwidth operation. This places an unnecessary restriction on the deployment of wider bandwidths. Previous analysis in RAN4 has not identified an in band co-existence between different channel bandwidths 
In practice operating with wider channel bandwidth (as long as they do ‘not impact co-existence) has a significant benefit in reducing the Rx downlink control channel overhead, providing a larger DL throughput and providing some Rx interference mitigation
.  The current SEM requirements do not take into account a wider DL channel can be supported with a restricted UL channel resource block allocation 

The values in table 8 are plotted in figure 3-1 for the case of 10MHz and 20MHz channel bandwidth deployment. 3rd order out of block emissions are shown in red and sweep between ±9MHz from band edge in case of a 10MHz channel, ±13.5MHz for a 15MHz channel and ±18MHz for a 20 MHz channel.  For a 10MHz channel the 3rd order image has to meet a +1.6 dBm/5MHz requirement for the adjacent 5 MHz channel while the 15/20MHz channel has to meet a -18dBm/5MHz requirement
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Figure 3-1: Out of block emission mask for 10 and 20MHz operation
[image: image4.emf]RB's 1 Image -25 dB CFT -25 dB Pout 23 dBm

0 MPR 0 dB CH BW 10 MHz Filter off on/off

Note MPR and Pout adjusted 

to include  2dB MPR  for 

typical ALCR RB offset

I/Q Image + IM3 Spectrum Model

-110

-105

-100

-95

-90

-85

-80

-75

-70

-65

-60

-55

-50

-45

-40

-35

-30

-25

-20

-25 -20 -15 -10 -5 0 5 10 15 20 25

Frequency (MHz)

PSD (dBm/Hz)

Model

Channel Markers

1RB REF

50RB REF

PMSE

LTE UL 832 - 862MHz

25dBm/100kHz

LTE DL 791-821MHz

spurious domain

0dBm/100kHz

-15.3dBm/100kHz

-23 dBm/100kHz

-35 dBm/100kHz

-15.3dBm/100kHz

-23 dBm/100kHz

-35 dBm/100kHz

Tx duplexer atteuation in this 

spectrum

45 dB

-53 dBm/100kHz

LTE 10MHz UL 

RB's 1 Image -25 dB CFT -25 dB Pout 23 dBm

0 MPR 0 dB CH BW 10 MHz Filter off on/off

Note MPR and Pout adjusted 

to include  2dB MPR  for 

typical ALCR RB offset

I/Q Image + IM3 Spectrum Model

-110

-105

-100

-95

-90

-85

-80

-75

-70

-65

-60

-55

-50

-45

-40

-35

-30

-25

-20

-25 -20 -15 -10 -5 0 5 10 15 20 25

Frequency (MHz)

PSD (dBm/Hz)

Model

Channel Markers

1RB REF

50RB REF

PMSE

LTE UL 832 - 862MHz

25dBm/100kHz

LTE DL 791-821MHz

spurious domain

0dBm/100kHz

-15.3dBm/100kHz

-23 dBm/100kHz

-35 dBm/100kHz

-15.3dBm/100kHz

-23 dBm/100kHz

-35 dBm/100kHz

Tx duplexer atteuation in this 

spectrum

45 dB

-53 dBm/100kHz

LTE 10MHz UL 

Figure 3-2 below shows the 3rd order image and LO emissions for a 10MHz channel for RB_start 0 and RB_start 49 showing compliance with the draft ECC requirement.
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Figure 3-2: Out of block emission mask for 10MHz (shown 3rd order image)
Changing the channel bandwidth will move the 3rd order image and LO products as per figure 3-1 (will simple scale the emission further) and hence will be non compliant to the ECC transition mask
Additionally, changing the transition level from -18dBm/5MHz to -25dBm/1MHz will unnecessary impact the  3rd order Image and LO requirements and  would present an even larger problem 
4 Possible solutions

a) Proposal A

As indicated previously the transitional levels as proposed is not necessary as previous analysis in 3GPP has shown that the current specification can support asymmetrical co-existence. In this case one option during the public enquiry phase would be to suggest that the existing general E-UTRA spectrum should be specified as shown 1 below with the EEC transitional table shown for comparison.
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Table 8: Transition level requirements 

TS BEM out-of-block emission limits over frequencies used by FDD 

Spectrum emission limit (dBm)/ Channel bandwidth  

Measurem

ent 

bandwidth

Offset from relevant block edge Maximum mean out-of-

block power

Measurement 

bandwidth

FDD downlink upper edge to –10 MHz (from lower 

block edge)

-18 dBm 5 MHz

–10 to –5 MHz (from lower block edge) -6 dBm 5 MHz

–5 to 0 MHz (from lower block edge) 1.6 dBm 5 MHz

0 to +5 MHz (from upper block edge) 1.6 dBm 5 MHz

+5 to +10 MHz (from upper block edge) -6 dBm 5 MHz

+10 (from upper block edge) to FDD uplink upper 

edge 

-18 dBm 5 MHz


b) Proposal B
Alternatively the transitional table could be modified by modifying the existing limit of -18dBm/5MHz to -13dBm/1MHz as shown below 
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c) Proposal C

If there current ECC draft requirement and possible amendments are not modified as per option a) and b) above then it will be necessary to investigate other mitigating techniques such as PUCCH over-provisioning and tighten the image and LO specification in TS36.101. However it does seem this option is not needed from a performance aspect and would only be necessary to meet the specified transitional table
5 Conclusions

Based on our preliminary observation we note the following conclusion;
· EU800MHz can support a 5, 10, 15 and 20 MHz operation

· The maximum UL allocation at maximum power should be limited to ≤25RB for all the supported channel bandwidths for self interference aspects 
· 3rd order image OOB emissions will place a unnecessary restriction on deployment of 15MHz and 20 MHz channels
· Changing  the -18dBm/5MHz to -25 dBm/1MHz will further increase the unnecessary restriction on 3rd order and image emission 
In conclusion 3GPP should respond to the Public enquiry phase if there is consensus to deploy 15MHz and 20MHz channels in this band.
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