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1. Introduction
In the RAN#42 meeting, the new WI proposal “Extended UMTS/LTE 800MHz” was approved [1]. According to this decision, the technical specifications for the extended bands, i.e. Band A (UL: 815 - 830 MHz / DL: 860 - 875 MHz) for LTE and Band B (UL: 830 - 845 MHz / DL: 875 - 890 MHz) for UMTS/LTE, need to be discussed and defined. In this contribution, we investigate and propose the reference sensitivity requirements for these new bands. Furthermore, the corresponding text proposal is provided.
2. For UMTS
2.1 Direction of investigation for UMTS
The relation between Band B and the existence Band V and Band VI is illustrated in Figure 1. It can be observed that Band V includes Band B. On the other hand, since the UEs implementing the duplexer to support both Band VI and V have already been used in UMTS, we first use this UMTS UEs to evaluate the reference sensitivity of Band B. 
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Figure 1 Frequency arrangement for Band VI, Band B and Band V
2.2 Evaluation of the reference sensitivity of Band B for UMTS
We have measured the reference sensitivity of Band B using 12 different kinds of UMTS UE models with the duplexer supports both Band VI and Band V. The measurements were conducted at normal temperature condition. Measurement points and corresponding results are shown in Figure 2 and Table 1 respectively. . 
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Figure 2 Measurement points of the reference sensitivity of Band B

Table 1 Measurement results of the reference sensitivity 
	model
	Reference sensitivity
DPCH_Ec (dBm/3.84MHz)
	-117dBm/3.84MHz*1 -  each result (dB)

	
	A
	b
	c
	a
	b
	c

	
	877.5MHz
	882.5MHz
	887.5MHz
	877.5MHz
	882.5MHz
	887.5MHz

	A
	-122.0 
	-121.9 
	-121.8 
	5.0 
	4.9 
	4.8 

	B
	-121.1 
	-121.3 
	-121.0 
	4.1 
	4.3 
	4.0 

	C
	-121.8 
	-121.8 
	-122.0 
	4.8 
	4.8 
	5.0 

	D
	-121.7 
	-122.0 
	-121.8 
	4.7 
	5.0 
	4.8 

	E
	-120.6 
	-120.4 
	-120.3 
	3.6 
	3.4 
	3.3 

	F
	-120.7 
	-120.8 
	-120.7 
	3.7 
	3.8 
	3.7 

	G
	-122.1 
	-122.1 
	-122.1 
	5.1 
	5.1 
	5.1 

	H
	-122.2 
	-122.2 
	-121.8 
	5.2 
	5.2 
	4.8 

	I
	-121.0 
	-120.9 
	-120.7 
	4.0 
	3.9 
	3.7 

	J
	-123.0 
	-122.8 
	-122.5 
	6.0 
	5.8 
	5.5 

	K
	-119.3
	-119.3 
	-119.5 
	2.3 
	2.3 
	2.5 

	L
	-119.9 
	-120.0 
	-120.2 
	2.9 
	3.0 
	3.2 

	Min
	-119.3 
	-119.3 
	-119.5 
	2.3 
	2.3 
	2.5 

	Max
	-123.0 
	-122.8 
	-122.5 
	6.0 
	5.8 
	5.5 

	average
	-121.3 
	-121.3 
	-121.2 
	4.3 
	4.3 
	4.2 


*1: the reference sensitivity level of Band I, IV, VI, and X for UMTS in TS 25.101
From the results, it can be seen that at test point (a) and (b), all UEs meet the reference sensitivity requirement -117dBm/3.84MHz for Band VI. It can be also observed that at test point (c), all UEs also meet Band VI requirement with at least 2.3dB margins. Moreover, the differences between point (c) and other 2 points are extremely small. In addition, for “K” UE which indicated the lowest reference sensitivity in this test, additional measurements were conducted to confirm the characteristic variation with the 9 different “K” UEs as shown in Table 2.
Table 2 Measurement results of the reference sensitivity of “K”
	model
"K"
	Reference sensitivity
DPCH_Ec (dBm/3.84MHz)
	-117dBm/3.84MHz*1 -  each result (dB)

	
	A
	b
	c
	a
	b
	c

	
	877.5MHz
	882.5MHz
	887.5MHz
	877.5MHz
	882.5MHz
	887.5MHz

	reference
	-119.3
	-119.3 
	-119.5 
	2.3 
	2.3 
	2.5 

	1
	-120.2 
	-120.5 
	-120.3 
	3.2 
	3.5 
	3.3 

	2
	-120.6 
	-120.6 
	-120.4 
	3.6 
	3.6 
	3.4 

	3
	-120.4 
	-120.6 
	-120.1 
	3.4 
	3.6 
	3.1 

	4
	-120.4 
	-120.5 
	-120.2 
	3.4 
	3.5 
	3.2 

	5
	-120.5 
	-120.5 
	-120.3 
	3.5 
	3.5 
	3.3 

	6
	-120.4 
	-120.3 
	-120.4 
	3.4 
	3.3 
	3.4 

	7
	-120.3 
	-120.6 
	-120.4 
	3.3 
	3.6 
	3.4 

	8
	-120.6 
	-120.2 
	-120.1 
	3.6 
	3.2 
	3.1 

	9
	-120.1 
	-120.4 
	-120.3 
	3.1 
	3.4 
	3.3 

	Min
	-119.3 
	-119.3 
	-119.5 
	2.3 
	2.3 
	2.5 

	Max
	-120.6 
	-120.6 
	-120.4 
	3.6 
	3.6 
	3.4 

	average
	-120.4 
	-120.5 
	-120.3 
	3.4 
	3.5 
	3.3 


It can be seen that the first measurement result was the worst case. Therefore, it can be concluded that the Band B UEs implementing the current duplexer supporting Band VI and Band V can sufficiently satisfy the requirement of Band VI over the frequency range 875-890MHz of Band B even when the filter temperature shift is considered [2].
2.3 Proposal of reference sensitivity of Band B for UMTS

From the above analysis, it can be seen that the UEs implementing the duplexer for UMTS Band VI and Band V can satisfy Band VI requirement over the whole frequency range of extended Band B in both normal temperature and with the filter temperature shift. Therefore, we propose to apply the same reference sensitivity requirement of Band VI for Band B. The proposed requirements for TS25.101 are summarized in Table 3.
Table 3: Reference sensitivity for UMTS

	Operating Band
	Unit
	DPCH_Ec <REFSENS> 
	<REFÎor>

	VI
	dBm/3.84 MHz
	-117
	-106.7

	B
	dBm/3.84 MHz
	-117
	-106.7


3. For LTE
3.1 Direction of investigation for LTE
The details of the extended Band A and Band B are described in Figure 3. It should be noted that they have the same pass bandwidth and duplex gap. As the reference sensitivity mostly depends on the difference in pass bandwidth and duplex gap, we assume that the same reference sensitivity could be applied for both Band A and Band B. 
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Figure 3 Frequency arrangement for new Bands

3.2 Evaluation of the reference sensitivity of Band A and Band B for LTE
The section 2.2 shows that the reference sensitivity of Band B for UMTS is the same as that of Band VI. Therefore, we propose to apply the same reference sensitivity requirement of Band 6 for Band B in the case 5MHz and 10MHz channel bandwidth. Reference sensitivity power levels for the 15 MHz Channel bandwidths could be derived by scaling according to the number of resource blocks. 

The same requirement can be applied to Band A as both bands have the same pass bandwidth and duplex gap. 
3.3 Proposal of reference sensitivity of Band A and Band B for LTE

According to the evaluation in section 3.2, the proposed requirements for TS36.101 are summarized in Table 4.
Table 4 Reference sensitivity QPSK PREFSENS 
	E-UTRA Band
	Channel bandwidth
	Duplex Mode

	
	1.4 MHz

(dBm)
	3 MHz

(dBm)
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	

	1
	-
	-
	-100
	 -97
	-95.2 
	-94 
	FDD

	6
	-
	-
	-100
	-97
	-
	-
	FDD

	A
	-
	-
	-100
	-97
	-95.2
	-
	FDD

	B
	-
	-
	-100
	-97
	-95.2
	-
	FDD


3.4 Evaluation of maximum uplink configuration of Band A and Band B for LTE

The maximum uplink configuration for reference sensitivity for TS36.101 is needed for further study as listed in Table 5.
Table 5 Maximum uplink configuration for reference sensitivity
	E-UTRA Band
	Number of RBs for each Channel bandwidth
	Duplex Mode

	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	

	6
	-
	-
	25
	25
	-
	-
	FDD

	A
	-
	-
	[25]
	[25]
	TBD
	-
	FDD

	B
	-
	-
	[25]
	[25]
	TBD
	-
	FDD


4. Conclusion

In this contribution, we investigate and propose the reference sensitivity requirements for these new bands. 
- For  UMTS

The measurement results show that even if the UEs implementing the current existing duplexer which supports Band V and Band VI keeps the same reference sensitivity of Band VI over a frequency range of 875-890MHz in Table 6. 

Table 6: Reference sensitivity for UMTS

	Operating Band
	Unit
	DPCH_Ec <REFSENS> 
	<REFÎor>

	B
	dBm/3.84 MHz
	-117
	-106.7


- For  LTE

Band A and Band B could have the same reference sensitivity requirements as both bands have the same pass bandwidth and duplex gap in Table 7.

Table 7 Reference sensitivity QPSK PREFSENS 
	E-UTRA Band
	Channel bandwidth
	Duplex Mode

	
	1.4 MHz

(dBm)
	3 MHz

(dBm)
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	

	A
	-
	-
	-100
	-97
	-95.2
	-
	FDD

	B
	-
	-
	-100
	-97
	-95.2
	-
	FDD


Further study is needed to specify this item. Therefore, the maximum uplink configuration for reference sensitivity for TS36.101 is set as listed in Table 8. 
Table 8 Maximum uplink configuration for reference sensitivity
	E-UTRA Band
	Number of RBs for each Channel bandwidth
	Duplex Mode

	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	

	A
	-
	-
	[25] 
	[25]
	TBD
	-
	FDD

	B
	-
	-
	[25]
	[25]
	TBD
	-
	FDD
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5.4.2 Reference sensitivity level
5.4.2.1 Direction of investigation for UMTS
The relation between Band B and the existence Band V and Band VI is illustrated in Figure 5.4.2.1-1. It can be observed that Band V includes Band B. On the other hand, since the UEs implementing the duplexer to support both Band VI and V have already been used in UMTS, we first use this UMTS UEs to evaluate the reference sensitivity of Band B. 
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Figure 5.4.2.1-1 Frequency arrangement for Band VI, Band B and Band V
5.4.2.2 Evaluation of the reference sensitivity of Band B for UMTS. 
We have measured the reference sensitivity of Band B using 12 different kinds of UMTS UE models with the duplexer supports both Band VI and Band V. The measurements were conducted at normal temperature condition. Measurement points and corresponding results are shown in Figure 5.4.2.2-1 and Table 5.4.2.2-1 respectively.
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Figure 5.4.2.2-1 Measurement points of the reference sensitivity of Band B

Table 5.4.2.2-1 Measurement results of the reference sensitivity 
	model
	Reference sensitivity
DPCH_Ec (dBm/3.84MHz)
	-117dBm/3.84MHz*1 -  each result (dB)

	
	A
	B
	c
	A
	b
	c

	
	877.5MHz
	882.5MHz
	887.5MHz
	877.5MHz
	882.5MHz
	887.5MHz

	A
	-122.0 
	-121.9 
	-121.8 
	5.0 
	4.9 
	4.8 

	B
	-121.1 
	-121.3 
	-121.0 
	4.1 
	4.3 
	4.0 

	C
	-121.8 
	-121.8 
	-122.0 
	4.8 
	4.8 
	5.0 

	D
	-121.7 
	-122.0 
	-121.8 
	4.7 
	5.0 
	4.8 

	E
	-120.6 
	-120.4 
	-120.3 
	3.6 
	3.4 
	3.3 

	F
	-120.7 
	-120.8 
	-120.7 
	3.7 
	3.8 
	3.7 

	G
	-122.1 
	-122.1 
	-122.1 
	5.1 
	5.1 
	5.1 

	H
	-122.2 
	-122.2 
	-121.8 
	5.2 
	5.2 
	4.8 

	I
	-121.0 
	-120.9 
	-120.7 
	4.0 
	3.9 
	3.7 

	J
	-123.0 
	-122.8 
	-122.5 
	6.0 
	5.8 
	5.5 

	K
	-119.3
	-119.3 
	-119.5 
	2.3 
	2.3 
	2.5 

	L
	-119.9 
	-120.0 
	-120.2 
	2.9 
	3.0 
	3.2 

	Min
	-119.3 
	-119.3 
	-119.5 
	2.3 
	2.3 
	2.5 

	Max
	-123.0 
	-122.8 
	-122.5 
	6.0 
	5.8 
	5.5 

	average
	-121.3 
	-121.3 
	-121.2 
	4.3 
	4.3 
	4.2 


*1: the reference sensitivity level of Band I, IV, VI, and X for UMTS in TS 25.101

From the results, it can be seen that at test point (a) and (b), all UEs meet the reference sensitivity requirement -117dBm/3.84MHz for Band VI. It can be also observed that at test point (c), all UEs also meet Band VI requirement with at least 2.3dB margins. Moreover, the differences between point (c) and other 2 points are extremely small. 
In addition, for “K” UE which indicated the lowest reference sensitivity in this test, additional measurements were conducted to confirm the characteristic variation with the 9 different “K” UEs as shown in Table 5.4.2.2-2.
Table 5.4.2.2-2 Measurement results of the reference sensitivity of “K”
	model
"K"
	Reference sensitivity
DPCH_Ec (dBm/3.84MHz)
	-117dBm/3.84MHz*1 -  each result (dB)

	
	A
	B
	c
	A
	b
	c

	
	877.5MHz
	882.5MHz
	887.5MHz
	877.5MHz
	882.5MHz
	887.5MHz

	reference
	-119.3
	-119.3 
	-119.5 
	2.3 
	2.3 
	2.5 

	1
	-120.2 
	-120.5 
	-120.3 
	3.2 
	3.5 
	3.3 

	2
	-120.6 
	-120.6 
	-120.4 
	3.6 
	3.6 
	3.4 

	3
	-120.4 
	-120.6 
	-120.1 
	3.4 
	3.6 
	3.1 

	4
	-120.4 
	-120.5 
	-120.2 
	3.4 
	3.5 
	3.2 

	5
	-120.5 
	-120.5 
	-120.3 
	3.5 
	3.5 
	3.3 

	6
	-120.4 
	-120.3 
	-120.4 
	3.4 
	3.3 
	3.4 

	7
	-120.3 
	-120.6 
	-120.4 
	3.3 
	3.6 
	3.4 

	8
	-120.6 
	-120.2 
	-120.1 
	3.6 
	3.2 
	3.1 

	9
	-120.1 
	-120.4 
	-120.3 
	3.1 
	3.4 
	3.3 

	Min
	-119.3 
	-119.3 
	-119.5 
	2.3 
	2.3 
	2.5 

	Max
	-120.6 
	-120.6 
	-120.4 
	3.6 
	3.6 
	3.4 

	average
	-120.4 
	-120.5 
	-120.3 
	3.4 
	3.5 
	3.3 


It can be seen that the first measurement result was the worst case. Therefore, it can be concluded that the Band B UEs implementing the current duplexer supporting Band VI and Band V can sufficiently satisfy the requirement of Band VI over the frequency range 875-890MHz of Band B even when the filter temperature shift is considered [x1].

5.4.2.3 Proposal of reference sensitivity of Band B for UMTS

From the above analysis, it can be seen that the UEs implementing the duplexer for UMTS Band VI and Band V can satisfy Band VI requirement over the whole frequency range of extended Band B in both normal temperature and with the filter temperature shift. Therefore, we propose to apply the same reference sensitivity requirement of Band VI for Band B. The proposed requirements for TS25.101 are summarized in Table 5.4.2.3-1.

Table 5.4.2.3-1 Reference sensitivity for UMTS

	Operating Band
	Unit
	DPCH_Ec <REFSENS> 
	<REFÎor>

	VI
	dBm/3.84 MHz
	-117
	-106.7

	B
	dBm/3.84 MHz
	-117
	-106.7


6.4.3 Reference sensitivity power level
6.4.3.1 Direction of investigation for LTE
The details of the extended Band A and Band B are described in Figure 6.4.3.1-1. It should be noted that they have the same pass bandwidth and duplex gap. As the reference sensitivity mostly depends on the difference in pass bandwidth and duplex gap, we assume that the same reference sensitivity could be applied for both Band A and Band B. 
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Figure 6.4.3.1-1 Frequency arrangement for new Bands

6.4.3.2 Evaluation of the reference sensitivity of Band A and Band B for LTE
The section 5.4.2 shows that the reference sensitivity of Band B for UMTS is the same as that of Band VI. Therefore, we propose to apply the same reference sensitivity requirement of Band 6 for Band B in the case 5MHz and 10MHz channel bandwidth. Reference sensitivity power levels for the 15 MHz Channel bandwidths could be derived by scaling according to the number of resource blocks. 

The same requirement can be applied to Band A as both bands have the same pass bandwidth and duplex gap. 

6.4.3.3 Proposal of reference sensitivity of Band A and Band B for LTE

According to the evaluation in section 6.4.3.2, the proposed requirements for TS36.101 are summarized in Table 6.4.3.3-1.

Table 6.4.3.3-1 Reference sensitivity QPSK PREFSENS 
	E-UTRA Band
	Channel bandwidth
	Duplex Mode

	
	1.4 MHz

(dBm)
	3 MHz

(dBm)
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	

	1
	-
	-
	-100
	 -97
	-95.2 
	-94 
	FDD

	6
	-
	-
	-100
	-97
	-
	-
	FDD

	A
	-
	-
	-100
	-97
	-95.2
	-
	FDD

	B
	-
	-
	-100
	-97
	-95.2
	-
	FDD


6.4.3.4 Evaluation of maximum uplink configuration of Band A and Band B for LTE
The maximum uplink configuration for reference sensitivity for TS36.101 is needed for further study as listed in Table 6.4.3.4-1. 
Table 6.4.3.4-1Maximum uplink configuration for reference sensitivity
	E-UTRA Band
	Number of RBs for each Channel bandwidth
	Duplex Mode

	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	

	6
	-
	-
	25
	25
	-
	-
	FDD

	A
	-
	-
	[25]
	[25]
	TBD
	-
	FDD

	B
	-
	-
	[25]
	[25]
	TBD
	-
	FDD


------------- < End of text Proposal for TRxx.xxx > -----------------
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