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1. Introduction

This document provides the information on an alternative filter for E850 band, which is under study for the frequency range 814-849 uplink and 859-894 downlink. E850 covers Band 5.   

E850 can be comparable to Band 8 in terms of the guard band and the pass band width. Band 8 duplexer specs are worse than Band 5 duplexer spec. If economies of scale is one of the objectives, E850 duplexer specs has to be compared with band 5 duplexer spec. Otherwise, Band 8 specs should be achievable easily for E850 but approximately 1 dB more insertion loss and 3 to 5 dB less rejection of Tx signal and Tx noise in Rx band.
Text proposal is provided to capture the information in in the TR. Table 5.2.3.2.3-1 has been reformatted to capture the Mix/Max/Avg information.
2. Discussion

2.1. The Filter Architecture and Its Primary Specs
The alternative filter is based on BAW but with new architecture which requires less die size and be more comparable to the existing SAW filters in term of pricing. In other words, the alternative BAW architecture presented in Table 1 reduces the gap between SAW filters and BAW filters in pricing.
Table 1 combines the results from earlier discussion papers ([1] and [2]) and adds the filter specs of the alternative filter. The spec values take into account the temperature variation from -20 to +85 (C and also the process deviations. Table 1 adds two new column for better comparison. These are average insertion loss for both uplink and downlink.
As stated in [2], the spec values shown with (*) are for reduced frequency range within the corresponding band. This means that their maximum insertion loss at the edge of the band is greater than the values indicated in the table.
Table 1.  Estimated insertion loss and isolation

	Band
	Tx IL Max. (dB)
	Tx IL Average (dB)
	Rx IL Max. (dB)
	Rx IL Average (dB)
	Tx Rejection Min. (dB)
	Rx Rejection Min.(dB)

	Vendor 1 (SAW) [1]

	E850
	3.0
	
	3.5
	
	50
	42

	Band 5
	1.8
	
	1.8
	
	54
	45

	Band 8
	3.0
	
	3.0
	
	50
	42

	Vendor 2 (SAW) [2]

	E850
	4.5
	
	5.0
	
	50
	45

	Band 5
	1.9
	
	2.2
	
	57
	49

	Band 8
	2.7(*)
	
	3.5
	
	55(*)
	48(*)

	Vendor 3 (SAW) [2]

	E850
	3.5
	
	4.0
	
	50
	42

	Band 5
	2.5
	
	2.2
	
	52
	48

	Band 8
	3.7
	
	3.5
	
	53(*)
	46(*)

	Vendor 4 (Improved BAW architecture)

	E850
	2.5
	2.0
	2.5
	2.0
	50
	50

	EPCOS B7690

	Band 5
	2.5
	1.5
	3.0
	2.0
	48
	50


2.2. Average Insertion Loss or Maximum Insertion Loss

When working on the narrow channels, the maximum insertion loss makes more sense in the comparison. Some channels may fall to the end of the band and they stay under the impact of higher insertion loss, marked as maximum insertion loss. However, as we are moving toward wider bandwidths like 5 MHz, the maximum insertion loss may impact only a part of the 5 MHz channel bandwidth placed on one end of the band. We recommend to complete Table 1 with average insertion loss for better comparison. 
In LTE systems, the maximum insertion loss indicates the insertion loss for some resource block possibly close to the end of the band. On the other hand, if the delta between the maximum and average insertion loss is large, it may mean that the number of the resource blocks affected is not small. 
2.3. Relaxing Sensitivity or Adding Some Cost for RF Front-end
It has been proposed for some band and also for E850, to relax the sensitivity requirements according to the filters available. This makes sense in some cases. Especially when the conventional technology has limitation and advanced filters are far away being cost-effective and practically usable. 
On average, the price of duplexer for high volume is in the range of cents. The BOM cost of RF front end including power amplifiers, filters and switches is about 5 to 10 USD for three band UMTS and quad band GSM/EDGE phone. The major cost centers at the RF front-end are power amplifiers. By adding more cost on a better duplexer for a band may not increase the overall cost significantly and therefore the price difference can be compromised for the performance. 
It is worth noting that the contribution [2] proposes 1 dB more relaxation from Band 8. If this is approved, the sensitivity for E850 will be 2 dB worse than Band 5.
3. Conclusion

In this contribution, we provide information on an alternative filter for E850 band and compare it with existing filter information provided by other companies. It can be seen this alternative filter can allow UEs to achieve the reference sensitivity level for band 5 with still reasonable cost. Therefore, we recommend that the advancement in the filters should be taken into account prior to relaxing the core specifications. 
Reference
[1] R4-101910, “TP E850: reference sensitivity for the 814-849/859-894 sub-band,” Ericsson, ST-Ericsson
[2] R4-102415, “TP for E850 TR: Refsens for the 814-849/859-894 MHz sub-band,” Qualcomm
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5.2.3.2.3
Possible specification and comparison with other bands in the range

Provisional specifications over a temperature range -20 C to +85 C are given in 5.2.3.2.3-1, a larger range than that for ETC.
Table 5.2.3.2.3-1: estimated insertion loss and isolation (specified)

	
	

	

	

	


	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Band
	Tx IL Max. (dB)
	Tx IL Average (dB)
	Rx IL Max. (dB)
	Rx IL Average (dB)
	Tx Rejection Min. (dB)
	Rx Rejection Min.(dB)

	Vendor 1 (SAW) 

	E850
	3.0
	
	3.5
	
	50
	42

	Band 5
	1.8
	
	1.8
	
	54
	45

	Band 8
	3.0
	
	3.0
	
	50
	42

	Vendor 2 (SAW) 

	E850
	4.5
	
	5.0
	
	50
	45

	Band 5
	1.9
	
	2.2
	
	57
	49

	Band 8
	2.7(*)
	
	3.5
	
	55(*)
	48(*)

	Vendor 3 (SAW) 

	E850
	3.5
	
	4.0
	
	50
	42

	Band 5
	2.5
	
	2.2
	
	52
	48

	Band 8
	3.7
	
	3.5
	
	53(*)
	46(*)

	Vendor 4 (Improved BAW architecture)

	E850
	2.5
	2.0
	2.5
	2.0
	50
	50

	EPCOS B7690

	Band 5
	2.5
	1.5
	3.0
	2.0
	48
	50
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