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1    Background
This contribution contains text proposal for the sub-clauses on possible duplexer arrangement, and new sections on the reference sensitivity for UTRA and E-UTRA are introduced in the TR for the extended 850 band.
The text proposal primarily contains information on possible duplexer characteristics for the upper sub-band 814-849/859-894 MHz and is based on results from on duplexer vendors. The proposal is crafted to accommodate results from more vendors. 

2   Proposal

It is proposed that the text below is incorporated into the TR on the extended 800 MHz band [1]. 
References

1.    R4-101587, “E850 TR ab.cde v0.1.0”, Ericsson, ST-Ericsson

TEXT PROPOSAL:

<start of text proposal>

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[iDEN]
R4-093902, “Liaison Statement in support of a UMTS/LTE band for 806-824/851-869Mhz (Source: Internation iDEN Operator's Forum, To: RAN 4, Cc: )”, International iDEN Operator’s Forum
[B5DPX]
AEI by Dempa Publications, September 2008.
<text omitted>
5.2
Possible duplexer arrangements
<text will be added>

5.2.1
Split duplexer arrangement

5.2.1.1
UE aspects
The entire band 806-849/851-894 MHz is not possible to cover using a single duplexer in the UE using any available technology: the duplex gap is only 2 MHz. The option is then to use a split-duplexer arrangement using two duplexers each covering a sub-part of the band. Figure 5.2.1 shows the general concept of splitting of the band with a possible overlap between the sub-bands.


[image: image12.emf]


Figure 5.2.1.1: split-band arrangement for 806-849/851-894 MHz (blue part the entire band under study).

 An example of a UE implementation of the arrangement is shown in Figure 5.2.1.2 (note that this is only one possible implementation), two switches “S” are typically needed for sufficient overall duplexer performance. Each duplexer filter pair covers a sub-band in Figure 5.2.1.1.


[image: image2]
Figure 5.2.1.2: a possible split-duplexer architecture in the UE.

<more text will be added>

5.2.1.1
BS aspects
<text will be added>
5.2.2
Sub-band arrangement
In the LS [iDEN] The International iDEN Operator’s Forum requests that one of the sub-bands be 806-824/851-869 MHz recognizing that the entire band cannot be covered by a single duplexer. This group of operators is interested in deploying UMTS or LTE in the aforementioned sub-band. Furthermore, Band 5 could be extended by 10 MHz with a view to cover Band 5, 6, 18 and 19 in a single duplexer to harmonize existing bands and to increase the amount of available spectrum in certain regions:


[image: image3]
Figure 5.2.2.1: extension of the general 850 MHz band (E850).
These two proposals would suggest choosing FU_1 = 814 MHz, FU_2 = 824 MHz, FD_1 = 859 MHz and FD_2 = 869 MHz in Figure 5.2.2.1, see Figure 5.2.2.2. 

[image: image4]
Figure 5.2.2.2: option with extended Band 5.
5.2.3
UE duplexer filter characteristics for proposed sub-bands
The duplexer characteristics of the band are important for assessment of specific UE requirements like spurious emission and reference sensitivity as well as co-existence with other technologies. Provisional duplexer performance is given for different filter technologies: SAW that is a common technology for high-volume products and has good performance below 2.5 GHz, and FBAR/BAW that is becoming available but is more expensive. 
[Results below used for both UTRA and E-UTRA]
5.2.3.1
The range 806-[824]/851-[869] MHz
<text will be added>
5.2.3.2
The range 814-849/859-894MHz
5.2.3.2.1
Filter characteristics for SAW technology and comparison to Band 5
Insertion loss for TX and RX 
[TX-ant]
Provisional results for the attenuation from TX to antenna are shown in Figure 5.2.3.2.1.X. The red curve displays the expected performance for the new band (the blue curve frequency-shifted Band 8 filter). The green lines denote the expected specified performance accounting for temperature variations -20 C to +85 C, i.e. larger than the temperature range at ETC.

[image: image5]
Figure 5.2.3.2.1.X: attenuation from TX to antenna port, results with 1 dB/div and 10 dB/div.
[RX-ant]
The corresponding provisional results for the attenuation from RX to antenna are shown in Figure 5.2.3.2.1.Y.

[image: image6]
Figure 5.2.3.2.1.Y: attenuation from RX to antenna port, results with 1 dB/div and 10 dB/div.
[Comparison to Band5]
Results for a commercially available Band 5 duplexer are given in Figure 5.2.3.2.1.Z for comparison [B5DPX].
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Figure 5.2.3.2.1.Z: insertion loss and stop band rejection for a Band 5 SAW duplexer.
We observe that

· there is no significant difference in typical insertion loss according to 5.2.3.2.1.X and 5.2.3.2.1.Z for operation in the Band 5 frequency range at ambient temperature;
· there is no significant difference for Band 19 implemented with a Band 5 duplexer;
· the influence of temperature variation (across -20 C to +85 C) is smaller for the Band 5 duplexer, the pass-band of which is narrower;
· the specified performance accounting for temperature and batch variation better for Band 5 duplexer.
Tx-Rx isolation
Provisional results for the isolation from TX to RX are shown in Figure 5.2.3.2.1.ZZ. The green lines denote the expected specified performance accounting for temperature variations -20 C to +85 C, i.e. larger than the temperature range at ETC.

[image: image8]
Figure 5.2.3.2.1.ZZ: TX to RX isolation, results 1 dB/div and 10 dB/div.
The isolation characteristics for a commercially available Band 5 duplexer are given in Figure 5.2.3.2.1.ZZZ for comparison [B5DPX].
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Figure 5.2.3.2.1.ZZZ: isolation for a Band 5 SAW duplexer.

We observe 

· a similar if not slightly lower isolation at RX for 5.2.3.2.1.ZZ compared to the provisional results in 5.2.3.2.1.ZZZ for operation in the Band 5 range at ambient temperature.
[The specified performance for isolation at RX for the range 814-849/859-894 MHz should be comparable to Band 8 performance.]
5.2.3.2.2
Filter characteristics for FBAR/BAW technology
<text will be added>
< section containing wideband simulation results if needed>

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)

	Frequency range 
	UL(Tx) IL
[dB]
	DL (Rx) IL
[dB]
	UL (Tx) Iso

[dB]
	DL (Rx) Iso

[dB]

	
	Vendor 1 (SAW)

	814-849/859-894 MHz
	3.0
	3.5
	50
	42

	Band V/5
	1.8
	1.8
	54
	45

	Band VIII/8
	3.0
	3.0
	50
	42

	
	Vendor 2

	
	
	
	
	

	
	
	
	
	

	
	Vendor 3 [BAW/FBAR]

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


[It appears Band 8 performance is possible for 814-849/859-894 MHz.]
5.3
Specific deployments aspects 
<will also address coexistence with other services, e.g. public safety in the US, and technical means to coexist>
6
Study of UTRA requirements

<text will be added>
6.1
Band and channel arrangement

<text will be added>
6.2
Coexistence with other technologies

<text will be added>
6.3
Specific UE requirements


6.3.1
Transmitter characteristics
6.3.2
Receiver characteristics
6.3.2.1
Diversity characteristics
<text will be added>

6.3.2.2
Reference sensitivity
6.3.2.2.1
The sub-band 806-[824]/851-[869] MHz
<text will be added>
6.3.2.2.2
The sub-band 814-849/859-894 MHz
The anticipated requirement reference sensitivity is shown in Table 6.3.2.2.2-1 assuming Band 8 performance, see Table 5.2.3.2.3-1. Other front-end losses are assumed to be similar to Band 8.
Table 6.3.2.2.2-1: Test parameters for reference sensitivity

	Operating Band
	Unit
	DPCH_Ec <REFSENS> 
	<REFÎor>

	V
	dBm/3.84 MHz
	-115
	-104.7

	VIII
	dBm/3.84 MHz
	-114
	-103.7

	814-849/859-894 MHz
	dBm/3.84 MHz
	[-114]
	[-103.7]


6.4
BS specific requirements
<text will be added>
7
Study of E-UTRA requirements

<text will be added>
7.1
Band and channel arrangement

<text will be added>
7.2
Coexistence with other technologies

<text will be added>
7.3
UE specific requirements


7.3.1
Transmitter characteristics

7.3.2
Receiver characteristics

7.3.2.1
Diversity characteristics

<text will be added>

7.3.2.2
Reference sensitivity

7.3.2.2.1
The sub-band 806-[824]/851-[869] MHz

<text will be added>
7.3.2.2.2
The sub-band 814-849/859-894 MHz
The anticipated requirement reference sensitivity is shown in Table [7.3.2.2.2-1] assuming Band 8 performance, see Table 5.2.3.2.3-1. Other front-end losses are assumed to be similar to Band 8.
Table [7.3.2.2.2-1]: Reference sensitivity QPSK PREFSENS 

	Channel bandwidth

	E-UTRA Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	5
	-103.2
	-100.2
	-98
	-95
	
	
	FDD

	8
	-102.2
	-99.2
	-97
	-94
	
	
	FDD

	18/19
	
	
	-100
	-97
	-95.2
	
	FDD

	814-849/859-894 MHz
	[-102.2]
	[-99.2]
	[-97]
	[-94]
	TBD 
	
	FDD


Table [7.3.2.2.2-2] specifies the minimum number of allocated uplink resource blocks for which the reference receive sensitivity requirement must be met.
[For the 10 and 15 MHz bandwidths the impact of the transmitter noise is TBD.] 

Table [7.3.2.2.2-2]: Minimum uplink configuration for reference sensitivity
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	5
	6 
	15 
	25 
	251
	
	
	FDD

	8
	6 
	15
	25 
	251 
	 
	 
	FDD

	18/19
	
	
	25
	251
	251
	
	FDD

	814-849/859-894 MHz
	6 
	15 
	25 
	251
	[25]
	
	FDD

	Note 1:       The number of UL  resource blocks allocated is less than the total resources blocks supported by the channel bandwidth. The UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.6-1). 



7.4
BS specific requirements
<text will be added>
<end of text proposal>
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