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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 self-interference and spectrum mask requirements which determine the number of RBs that can be supported at maximum power for the different channel bandwidths. 
We analyse the impact of both main Rx path and the combined MIMO path for different permutations of transmitted RB allocation and receiver demodulation RB allocation and transmitted RB maximum power
Results indicate for self interference only, the maximum number of RB that can be supported at maximum power is ≤25RB for channel bandwidths 5, 10, 15 and 20 MHz. The impact of supporting wider channel bandwidths for other Tx and Rx performance requirements are on-going. 

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

In order to investigate the impact of self–interference for the above channel plan the conceptual transceiver block diagram of Figure 2-2 was used to look at the self interference for the main Rx branch  (duplex filter) and the MIMO (both main and Rx diversity) combined path. RAN4 specifications are only defined for the MIMO path 
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Figure 2-2: Conceptual transceiver block diagram

3 Self – interference analysis 
The maximum allowed RB to meet the RFSENS requirements are based on; 

· Maximum transmit power of 23 dBm and adjusted to 22 dBm line with the allowed MPR (table 6.2.3-1)

· 45 dB Tx to Rx isolation to account for <1GHz operation and reverse duplex operation

· 0.5 dB desense target for the MIMO antenna, although performance is also indicated for the main Rx path antenna

· 6 dB antenna isolation between main and Rx diversity antenna when deriving the MIMO performance 

Results are presented for 5, 10, 15 and 20 MHz channel bandwidth for different permutations of transmitted RB allocation and transmitted RB maximum power in table 3-1. Four scenarios were considered;
Scenario 1
RAN4 specification methodology; full Rx RB channel– best case Tx allocation / location 

Scenario 2
RAN4 specification methodology; full Rx channel- worst case Tx RB allocation/location

Scenario 3/4
RAN4 specification methodology; full Rx demodulated channel bandwidth increased Tx RB allocation at lower power
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Table: 3-1; Main and MIMO Rx desense for 5, 10, 15, 20MHz channel bandwidth 
Some observations;

· As the channel bandwidth increases the number of resources block that can be supported at maximum power is reduced. As the worst case Tx- Rx separation decreases e.g. 25 RB can be supported at 5MHz scenario 1 but this decreases to 20RB at 20MHz as shown in scenario 2. 
· The number of resources block that can be supported at maximum power can be increased if a scheduler can maximise the Tx- Rx spacing. This can be seen in the increase in resources blocks between scenario 1 and scenario 2, particularly for the 20 MHz channel 
· Currently TS36.101 does not specify the location of the UL RB allocations in the case of restricted UL allocation – so this aspect will need to be addressed in terms of Rx performance for these scenarios. One option is that the UL RB location should be specified for the centre of the configured Transmission bandwidth NRB specified in figure 5.6-1 of TS36.101 in order to ensure this is the general case.  The main benefit of this proposal is that this would align with RAN1 specifications as the edge channels (2x 2…6RB) are allocated to PUCCH and contiguous L_LCB (which have a larger impact on desense) are always located away from the channel edge in the middle of the UL transmission configuration. 
· In all cases, the Rx demodulated channel bandwidth is the same as the Rx channel bandwidth as per the RAN4 methodology. i.e. assume full Rx demodulation in the downlink 

· In the case where the Rx demodulated channel bandwidth is less than the full channel bandwidth then the desense will be higher  - this can been seen by comparing the desense for scenario 1 for 10MHz and scenario 1 for 5MHz 

4 Out of block emission analysis
In this section we looks at the OOB emission for the PA only (no 3rd order image and LO contributions). The PA out of band emission would need draft ECC Decision of [June] 2009 on harmonised conditions for Mobile/Fixed Communications Networks operating in the band 790-862 MHz for FDD operation shown below;
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


* Yellow highlight indicates changes is being currently discussed – see [1]
The above out of block emission limits is plotted in figure 4-1 for the case of 10MHz and 20MHz channel bandwidth deployment
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Figure 4-1: Out of block emission mask for 10 and 20MHz operation
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Analysis of these draft ECC requirements show an unnecessary requirement for in band emission limits for 10MHz, 15MHz and 20MHz channel deployment as previous analysis in RAN4 has not identified an in-band co-existence between different channel bandwidths.  Results for 10MHz and 20MHz spectrum mask is shown below in figure 4-2 shown for 20 MHz operation at max power and full RB allocation the mask is exceeded (No3rd image and LO include to simply analysis)
Figure 4-2: Spectrum emission mask for 10 and 20MHz operation
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However, if we take account of previous analysis for self interference in section 3 and note the need to restrict the number of resources blocks at max power to <25RB we note, the emission profile is greatly reduced as shown in figure 4-3 below and would meet the proposed requirements 
Figure 4-2: Spectrum emission mask for 10 and 20MHz operation for < 25RB

Analysis for 3rd order image and LO OOB emission are address in [1]
5 Conclusions

Based on our preliminary observation we note the following conclusion;
· EU800MHz can support a 5, 10, 15 and 20 MHz operation 
· Restrictions will be needed to meet the existing 3GPP and transition mask for wider channels 

· The maximum UL contiguous allocation at maximum power should be limited to ≤25RB for all the supported channel bandwidths 
· The restricted contiguous L_LCB should be specified at the centre of configured transmission bandwidth 

· Further analysis is needed for other performance aspects 
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