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1    Background
In this contribution we make a text proposal for the sub-clauses on reference sensitivities of the UE for UTRA and E-UTRA. More background to the calculation of reference sensitivity can be found in [1].
2    Discussion

The duplex filter performance will have an impact on many of the requirements. Therefore, it is proposed to put a summary of the duplexer characteristics for the band under Clause 5.1 for UTRA before the coexistence and UE specific requirements, For E-UTRA, the same characteristics apply and an appropriate reference can then be made in Section 6.1.
For calculating the reference sensitivity, we have taken the approach to assume that both receiver branches are equipped with a transmitter thus enabling uplink transmit diversity. Notice that the numbers below a provisional, only one PA model has been used to derive the unwanted emission characteristics and the duplexer data is provisional.
3    Proposal

It is proposed that the text below is incorporated into the TR on the European 800 MHz band.
References
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R4-092377, “European 800 MHz: sensitivity, bandwidths and spurious emission for LTE”, Ericsson, ST-Ericsson

TEXT PROPOSAL:

5.1
Band and channel arrangement

<text will be added>
5.1.X
Duplexer characteristics for the UE
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. The duplex arrangement for Band [XX] suggests that the performance is similar to that of Band VIII. However, the isolation at the TX (suppression of the TX blocker) that can be achieved with conventional high-volume techniques is expected to be smaller due to the swapped band uplink and downlink operating bands. Table 5.1.X-1 lists estimated data from a filter manufacturer based on conventional technology. 
Table 5.1.x-1: estimated insertion loss and isolation (typical/specified)
	Operating band
	UL(Tx) IL
[dB]
	DL (Rx) IL
[dB]
	UL (Tx) Iso
[dB]
	DL (Rx) Iso
[dB]

	VIII
	2.0/3.0
	2.4/3.5 
	55/51
	46/42

	[XX]
	[2.5/3.5]
	[3.5/4.0]
	[32/-]
	[45/-]


The insertion loss is estimated to be slightly higher than Band VIII, the isolation at Rx (determines e.g. desensitization) appears to be similar, but with a Tx isolation that is clearly poorer. Some improvements can be expected. 
<the duplexer data is provisional>
5.2
Coexistence with other technologies

<text will be added>
5.3
Specific UE requirements

<text will be added>
5.3.1
Spurious emissions

<text will be added>
5.3.2
Reference sensitivity level

The reference sensitivity level for UTRA is expected to be similar to that of Band VIII, or possibly slightly worse given the provisional duplexer data in Table 5.1.X-1. The increased insertion loss will (almost) result in an corresponding increase of the receiver noise factor; the transmitter noise isolation is similar to Band VIII.  Table 5.3.2-1 shows the estimated sensitivity for Band XX assuming a 1.0 dB increased noise factor compared to Band VIII using the typical values of insertion losses for these bands. 
< the values for Band XX below are provisional >

Table 5.3.2-1 Test parameters for reference sensitivity of Band XX
	Operating Band
	Unit
	DPCH_Ec <REFSENS> 
	<REFÎor>

	I
	dBm/3.84 MHz
	-117
	-106.7

	II
	dBm/3.84 MHz
	-115
	-104.7

	III
	dBm/3.84 MHz
	-114
	-103.7

	IV
	dBm/3.84 MHz
	-117
	-106.7

	V
	dBm/3.84 MHz
	-115
	-104.7

	VI
	dBm/3.84 MHz
	-117
	-106.7

	VII
	dBm/3.84 MHz
	-115
	-104.7

	VIII
	dBm/3.84 MHz
	-114
	-103.7

	IX
	dBm/3.84 MHz
	-116
	-105.7

	X
	dBm/3.84 MHz
	-117
	-106.7

	XI
	dBm/3.84 MHz
	-115
	-104.7

	XII
	dBm/3.84 MHz
	-114
	-103.7

	XIII
	dBm/3.84 MHz
	-114
	-103.7

	XIV
	dBm/3.84 MHz
	-114
	-103.7

	[XX]
	dBm/3.84 MHz
	[-113]
	[-102.7]

	NOTE 1
For Power class 3 and 3bis this shall be at the maximum output power

NOTE 2
For Power class 4 this shall be at the maximum output power

NOTE 3
For the UE which suports both Band III and Band IX operating frequencies, the reference sensitivity level of -114.5 dBm DPCH_Ec <REFSENS> shall apply for Band IX. The corresponding <REFÎor> is -104.2 dBm


5.3.3
Blocking characteristics

<text omitted>
6.3
UE specific requirements

<text will be added>
6.3.1
Spurious emissions

<text will be added>
6.3.2
Reference sensitivity level

Given the typical insertion losses in table 5.1.X one would assume that the E800 band has [a 1.0 dB higher insertion loss than] Band 8. In the UTRA case with its fixed bandwidth, this converts into a corresponding increase of the noise factor and hence a certain reference sensitivity; for LTE with its varying bandwidths and allocations we must first consider the transmitter noise to find the minimum allocation for which the reference sensitivity should be met.
We begin with the ACLR falling into the receive band. Table 6.3.2-1 shows the results for varying output power (MPR = 1 dB in all cases) and uplink allocation as close as possible to the receive band.
Table 6.3.2-1: ACLR (dBc) for different bandwidths and uplink transmission bandwidths

	20 MHz

	Output power
	6 RB
	15 RB
	25 RB
	50 RB
	75 RB
	100 RB

	22
	60.8
	62.7
	63.0
	58.7
	51.2
	47.3

	21
	63.4
	65.6
	65.9
	62.1
	55.3
	49.9

	20
	65.9
	68.3
	69.4
	65.9
	58.9
	52.2

	15 MHz

	Output power
	
	
	25 RB
	50 RB
	75 RB
	

	22
	73.1
	72.2
	70.7
	62.9
	56.4
	

	21
	75.3
	75.0
	73.7
	67.0
	60.1
	

	20
	76.7
	76.6
	76.8
	70.9
	64.9
	

	10 MHz

	Output power
	
	
	25 RB
	50 RB
	
	

	22
	89.9
	84.0
	76.4
	67.0
	
	

	21
	93.6
	88.5
	81.1
	71.0
	
	

	20
	95.1
	94.0
	87.4
	75.2
	
	


< 23 dBm should be added to the table since MPR cannot be applied for 6 PRB for the relevant bandwidths >

< data above only based on one particular PA model >

From the above table it can be seen that the ACLR in the receive band decreases with RB allocation size and increasing power. The exception is the 20 MHz case for which 15 RB yields higher values than the 6 RB. For 20 MHz the separation between the upper edge of the receive channel and the lower end of the corresponding transmitter part is only 21 MHz, which is in the out-of-band emission region of the transmitter. In this region the higher spectral density of the 6 RB uplink allocation generates a higher transmitter noise than the 15 RB (e.g. image). For smaller bandwidths, spectral re-growth is the dominating effect: then the ACLR decreases with allocation.
The desensitization due to transmitter noise is estimated assuming that both receiver branches are equipped with a transmitter with a maximum power of 23 dBm measured at the antenna port. Then the sensitivity degradation is obtained as 
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The transmitter- and receiver noise are obtained as
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where Lrx is the receive insertion loss, atx-rx the duplexer isolation, B the bandwidth and  the margin for the TX noise that must be applied to achieve MSD = 0 dB (for other bands a fixed = 0.5 dB has been assumed). Fmax is the noise factor assumed for the reference sensitivity: Fmax = 13 dB, 1 dB higher than that of Band 8. Note that Pout is the PA power output before the TX filter of the duplexer, and the ACLR is measured in the entire receive bandwidth and related to the output power (thus dBc). The relation REFSENS (dBm) is
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with SNR = -2.0 dB assuming MRC gain when
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), for any uplink allocation considered, then SNR should be increased by 3 dB (transmitter noise dominating). 
Based on data from duplexer filter vendors the following assumptions are made for the MSD calculation:

· the duplexer attenuation at RX set to a minimum 40 dB (typical value estimated at 45 dB in Table 5.1.X-1)

· RX insertion loss set to a more typical of 3.5 dB since the bandwidth studied comprise more than 1/3 of the passband

· TX insertion loss to a maximum 3 dB (estimated in Table 5.1.X-1)

· the branch coupling of Lcpl = 10 dB with antennas disconnected, represents coupling at the duplexer inputs

· Pout-ant at antenna 22 dBm (MPR = 1 dB)

Table 6.3.2-2 shows the reference sensitivities assuming a worst case allocation of a size given in Table 6.3.2-3. The margin  is chosen such that MSD = 0 dB. For the 10 MHz channel, [= 0.5 dB like for all other bands. In this case the reference sensitivity can be obtained from the band 3 results by adding 1.0 dB, the typical difference in the RX insertion loss between band 8 and 20]. For the 20 MHz case it is assumed that A-MPR = [0 dB, which means that no additional power reduction is needed to satisfy spurious emission requirements.]
Table 6.3.2-2: Estimated Reference sensitivity PREFSENS  for E800 (QPSK)

	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

	3
	-102.2
	-99.2
	-97 
	-94
	-92.2
	-91
	FDD

	8
	-102.2
	-99.2
	-97
	-94
	
	
	FDD

	[21]
	-
	-
	[-96]
	[-93]
	[-83]
	[-71]
	


Table 6.3.2-3: Minimum allocation for sensitivity PREFSENS
	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

	3
	6 
	15 
	25 
	50 
	50
	50
	FDD

	8
	6 
	15
	25 
	25
	-
	-
	FDD

	[20]
	-
	-
	[25]
	6
	6
	6
	FDD


[For the 5 MHz allocation we assume that the full allocation can be used like in the UTRA case.]
The maximum sensitivity degradation is shown in Table 6.3.2-4 for full uplink allocation.
Table 6.3.2-4: Desense (dB) with diversity

	20 MHz

	Output power
	6 RB
	15 RB
	25 RB
	50 RB
	75 RB
	100 RB

	23
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	22
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	21
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	20
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	15 MHz

	Output power
	6 RB
	15 RB
	25 RB
	50 RB
	75 RB
	

	23
	TBD
	TBD
	TBD
	TBD
	TBD
	

	22
	TBD
	TBD
	TBD
	TBD
	TBD
	

	21
	TBD
	TBD
	TBD
	TBD
	TBD
	

	20
	TBD
	TBD
	TBD
	TBD
	TBD
	

	10 MHz

	Output power
	6 RB
	15 RB
	25 RB
	50 RB
	
	

	23
	TBD
	TBD
	TBD
	TBD
	
	

	22
	TBD
	TBD
	TBD
	TBD
	
	

	21
	TBD
	TBD
	TBD
	TBD
	
	

	20
	TBD
	TBD
	TBD
	TBD
	
	


<output powers in the range 20-23 dBm included pending decision on applicable power reduction allowance>

6.3.3
Blocking characteristics

<end of text proposal>
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