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1.0 Background
This document contains a TP for the LTE450 Technical report based on the analysis of UE self desense provided in R4-131660 in the case of 3/5MHz channel deployment. The UL RB transmission configuration considered is based on the D10 frequency arrangement assuming two values of duplex TX –RX isolation. 
----- Start of text proposal ------------------

8
Study of E-UTRA specific issues
<Text will be added>

8.1 
UE duplexer 
8.2 
UE transmitter requirements
8.3 
UE receiver requirements 
8.3.1 
Self interference only aspects 
The ITU/CITEL D10 frequency arrangement will be extremely challenging to provide the necessary TX-RX duplexer isolation so as to avoid receiver self interference due to the small duplex gap and reduced TX-RX spacing (10MHz).  
In this section we look at the impact of full RB and partial RB allocated to UL transmitter assuming the D10 frequency arrangement with two values of TX –RX isolation. In our analysis we considered the Tx /Rx configuration as shown in Figure 8.3.2-1below 
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Figure 8.3.2-1: Tx – Rx configuration
Assumptions; 

· Same maximum UL and DL channel bandwidth 

· Full resource block (RB) allocation is being received in the DL as per RAN4 assumptions

· TX RB allocation starting from worst channel edge in the UL as per RAN4 assumptions

· TX –RX duplex spacing of 10MHz as per ITU D10 frequency arrangement 
· UE is transmitting at maximum power (23 dBm) 

· PA PSD simulation of spectrum assuming 33dB UTRA ACLR

· LO and Image of -28dBc 

· Duplex filter TX to RX isolation of 50dB (handset –SAW filter) and 80dB (For large size CPE/WLL - Ceramic filter) 
· Transmitter to diversity antenna port isolation of 6 dB (handset) and 10-15dB (CPE/ WLL) 

· Desense is referenced to RX main antenna port only

a) Full RB allocation for 3MHz (maximum 15 RB) and 5MHz (maximum 25 RB) channel bandwidth 

 Figure 8.3.2-2 shows the TX–RX duplexer isolation needed for main receiver for the allowed maximum UL transmission configuration for 3/5MHz channel bandwidth.
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Figure 8.3.2-2: channel bandwidth / Duplex TX-RX isolation / Rx self desense

These results for the required TX -RX duplex isolation are summarized in Table 8.3.2-1 for the receiver 1dB and 3dB desense case
Table 8.3.2-1: TX -RX Duplex isolation
[image: image3.emf]Channel  bandwidth  Full  RB allocation (RB)  Tx  - Rx Duplex  isolation for  

  1dB desense   3 dB desense   

3MHz  15  78 dB  77 dB  

5MHz  25  85 dB  82 dB  

 


This analysis only considers the impact on the main RX1 port.  Results, taking into account the RX2 diversity port, will be expected to be better, however, the improvement in a real deployment may be limited by the smaller isolation (6dB) for TX –RX2 (diversity port) due to hand and body coupling. In the case of a fixed device or CPE/WLL deployment we could expect to see much larger isolation for the TX –RX2 (diversity port) due to the larger form factor and lack of hand/body coupling effects. 
Our studies have considered both a CDMA 450MHz sub-band A duplexer filter which can provide a 45-50dB of TX-RX isolation and a CDMA 450MHz ceramic duplexer filter which is able to offer an 80dB+ value of TX-RX isolation. The ceramic filter due to its larger size would be more applicable for a large size  fixed CPE/ WLL type terminal implementation but has the benefit meeting the required TX-RX isolation needed to minimize self interference for full RB allocation.

Figure 8.3.2-3 shows the typical noise ingress assuming A CDMA sub-band A SAW duplex filter (50dB TX-RX isolation) and a ceramic duplexer (80dB of TX-RX isolation) for 3/5MHz channel bandwidth operation. The TX operation band is 452.5-457.5MHz and the RX band is 462.5-467.5MHz is shown below 
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    Figure 8.3.2-3: Example CMA 450 sub-band-A SAW and a Ceramic duplexer for 5MHz 
b) Partial UL RB allocation for 3MHz and 5 MHz channel bandwidth operation 

In the case of a SAW filter implementation, if the transmitted configuration is reduced by limiting the number of UL resource blocks (RB) then the TX noise and OOBE into the RX band will be expected to decrease. 
Table 8.3.2-2 shows the large reduction in RB allocation needed to meet a 1dB desense criteria for the RX sensitivity assuming 50 dB of TX – RX duplex isolation for a TX- RX spacing of 10 MHz 

Table 8.3.2-2: UL configuration for RFSENS with TX- RX spacing of 10 MHz
	Channel bandwidth 
	Maximum UL (RB)
	Partial UL RB allocation (RB) for 1 dB desense

	3MHz
	15
	[6] RB

	5MHz
	25
	[5] RB


This indicates that partial [5/6] RB allocation can be used to mitigate the effect of sub-optimum TX-RX isolation to limit the desense impact on the receiver sensitivity but would mean a reduction in the UL peak throughput at the cell edge for a SAW duplexer implementation 
The above analysis is only focused on the self interference due to duplexer performance limitation. However, it is worth noting that there are other UE impairments such as IP2, phase noise reciprocal mixing, etc which need to be considered in deriving the UE receiver sensitivity.
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