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1. Introduction
In the RAN#44 meeting, the new WI proposal “Extended UMTS/LTE 1500MHz” was approved [1]. According to this decision, the technical specifications for the extended bands need to be discussed and defined. In this contribution, we propose the reference sensitivity requirements for the following new bands. Furthermore, the corresponding text proposal for the Technical Report [2] is provided.
· Revised Band XI/11 with reduction of 5MHz bandwidth (UL: 1427.9 – 1447.9 MHz / DL: 1475.9 – 1495.9 MHz)

· Band [XXI]/[21] (UL: 1447.9 – 1462.9 MHz / DL: 1495.9 – 1510.9 MHz) 
2. Brief overview
The reference sensitivity for the 1500 MHz band in Japan is specified by the Telecommunication Council of Japan as follows [3]. These requirements are not mandatory, but operators are highly recommended to fulfill the requirements when operating within this frequency range, i.e. UL: 1427.9 – 1462.9 MHz / DL: 1475.9 – 1510.9 MHz (35 MHz pass bandwidth).
· The reference sensitivity level for UMTS is set as -114.3dBm
· The reference sensitivity level for LTE is set as:
Table 1: UE reference sensitivity levels for LTE
	Channel BW
	UE reference sensitivity level (dBm)

	5MHz
	-97.3

	10MHz
	-94.3

	15MHz
	-92.5


On the other hand, as stated in WI [1], since the existing duplexer cannot satisfy the above reference sensitivity without requiring a split band approach, it was proposed to separate the entire frequency range into two sub bands, i.e. revised Band XI/11 and Band [XXI]/[21]. With the separation, it is supposed that the reference sensitivities of those sub bands would be different to the above requirements. 

Regarding the case which supports the entire frequency range, operators are also highly recommended to satisfy at least the above reported requirements by using the future performance enhancements in duplexer technologies. However, the concrete specification is for further study and not discussed in this contribution.
3. For UMTS

3.1 Observation
The relation between the existing Band XI, revised Band XI and Band [XXI] is illustrated in Figure 1. The relative duplex gap and relative bandwidth of those bands are also listed in Table 2 [4, 5]. From Figure 1, it can be seen that revised Band XI and Band [XXI] have narrower pass bands and broader duplex bands comparing to the existing Band XI. On the other hand, the relative duplex gap and relative bandwidth of revised Band XI and [XXI] are respectively higher and lower than that of the existing Band XI in Table 2. 

From the above observation, it is supposed that the duplexer design for revised Band XI and Band [XXI] should be easier than for the existing Band XI. This also means that the reference sensitivity of revised Band XI and [XXI] is expected to be higher than that of the existing Band XI.
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Figure 1 Frequency arrangement for Band XI, revised Band XI and Band [XXI]
	Table 2 comparison of fractional ratio of each band
　
	Band XI
	Band XI [revised]
	Band [XXI]

	Relative duplex gap (%)
	1.57 
	1.92 
	2.23 

	Relative bandwidth (%)Note 1
	1.74 
	1.39 
	1.03 

	Note 1: The figures are derived from the center frequency of Tx band.


3.2 Evaluation of the reference sensitivity of revised Band XI for UMTS
To verify the above expectation, a prototype UE was developed taking into account the aspects forward commercial service: corresponding bands, protocol stuck and so on. It should be noted that the UE also, by definition, satisfies the basic Tx and Rx requirements. The measurements of the reference sensitivity of revised Band XI using the UE were conducted at normal temperature condition. Measurement results comparing to the reference sensitivity -117 dBm/3.84 MHz of Band I, IV, VI, X and XIX are shown in Table 3. 
Table 3 Measurement results of the reference sensitivity (14 sample units were used)
	
	Reference sensitivity
DPCH_Ec (dBm/3.84 MHz)


	-117 dBm/3.84 MHz-  each result (dB)

	Test points
	1430.4

MHz
	1435.4

MHz
	1440.4

MHz
	1445.4

MHz
	1430.4

MHz
	1435.4

MHz
	1440.4

MHz
	1445.4

MHz

	Min
	-122.5
	-122.5
	-122.5
	-122.5
	5.5
	5.5
	5.5
	5.5

	Max
	-123.0
	-123.5
	-123.5
	-123.0
	6.0
	6.5
	6.5
	6.0


From the above results, it can be seen that the UE meets the reference sensitivity level of -117 dBm/3.84 MHz with at least 5.5 dB margins over the frequency range 1427.9 MHz – 1447.9 MHz of revised Band XI. Therefore, it can be concluded that the revised Band XI UE can sufficiently satisfy the reference sensitivity level of -117 dBm/3.84 MHz even when the filter temperature shift is considered [6].
3.3 Proposal of reference sensitivity of revised Band XI and Band [XXI] for UMTS

From the above analysis, it can be seen that the reference sensitivity level of revised Band XI can satisfy -117 dBm/3.84 MHz over the whole frequency range in both normal temperature and with the filter temperature shift. In addition, from the relation of relative duplex gap and relative bandwidth between revised Band XI and Band [XXI] in Table 2, it can be observed  that the duplexer design of Band [XXI] is easier than that of revised Band XI. Therefore, we propose the same reference sensitivity requirement of -117 dBm/3.84 MHz for revised Band XI and Band [XXI]. The proposed requirements for TS25.101 are summarized in Table 4.
Table 4: Reference sensitivity for UMTS

	Operating Band
	Unit
	DPCH_Ec <REFSENS> 
	<REFÎor>

	XI                       [revised]
	dBm/3.84 MHz
	-117 -115
	-106.7 -104.7

	[XXI]
	dBm/3.84 MHz
	-117
	-106.7


Note: For the UE which supports both revised Band XI and Band [XXI] by using the single duplexer, the reference sensitivity level is FFS.
4. For LTE
4.1 Reference sensitivity of revised Band 11 and Band [21] for LTE
The section 3.3 verifies that the reference sensitivity of revised Band XI and [XXI] for UMTS is the same as that of Band I, IV, VI, X and XIX, i.e. -117 dBm/3.84 MHz. This verification result can be applied also to LTE case. Therefore, we propose to apply the same reference sensitivity requirement of Band 1 to that of revised Band 11 and Band [21] in the case 5 MHz, 10 MHz and 15 MHz channel bandwidth respectively. The proposed requirements for TS36.101 are summarized in Table 5.
Table 5 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

	11 [revised]
	-
	-
	-100 -98
	 -97 -95
	- -93.2 
	- -92
	FDD

	[21]
	-
	-
	-100
	-97
	-95.2 
	-
	FDD


Note: For the UE which supports both revised Band 11 and Band [21] by using the single duplexer, the reference sensitivity is FFS.
4.2 Maximum uplink configuration of revised Band 11 and Band [21] for LTE

The maximum uplink configuration for reference sensitivity for TS36.101 is for further study as listed in Table 6.
Table 6 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
	

	1
	-
	-
	25
	50
	75
	100
	FDD

	11    [revised]
	-
	-
	TBD 25
	TBD 25
	- 25
	- 25
	FDD

	[21]
	-
	-
	TBD
	TBD
	TBD
	-
	FDD


Note: For the UE which supports both revised Band 11 and Band [21] by using the single duplexer, the maximum uplink configuration for reference sensitivity is FFS.
5. Conclusion
In this contribution, we proposed the reference sensitivity requirements for these new bands as follows. 
- For UMTS

Table 7: Reference sensitivity for UMTS

	Operating Band
	Unit
	DPCH_Ec <REFSENS> 
	<REFÎor>

	XI                       [revised]
	dBm/3.84 MHz
	-117 -115
	-106.7 -104.7

	[XXI]
	dBm/3.84 MHz
	-117
	-106.7


Note: For the UE which supports both revised Band XI and Band [XXI] by using the single duplexer, the reference sensitivity level is FFS.
- For LTE

Table 8 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)
	

	11 [revised]
	-
	-
	[-100] -98
	 [-97] -95
	- -93.2 
	- -92
	FDD

	[21]
	-
	-
	[-100]
	[-97]
	[-95.2] 
	-
	FDD


Note: For the UE which supports both revised Band 11 and Band [21] by using the single duplexer, the reference sensitivity is FFS.

Table 9 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
	

	1
	-
	-
	25
	50
	75
	100
	FDD

	11    [revised]
	-
	-
	TBD 25
	TBD 25
	-25
	-25
	FDD

	[21]
	-
	-
	TBD
	TBD
	TBD
	-
	FDD


Note: For the UE which supports both revised Band 11 and Band [21] by using the single duplexer, the maximum uplink configuration for reference sensitivity is FFS.
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5.4.2 Reference sensitivity level
5.4.2.1 Brief overview
The reference sensitivity for the 1500 MHz band in Japan is specified by the Telecommunication Council of Japan as follows [3]. These requirements are not mandatory, but operators are highly recommended to fulfill the requirements when operating within this frequency range, i.e. UL: 1427.9 – 1462.9 MHz / DL: 1475.9 – 1510.9 MHz (35 MHz pass bandwidth).
· The reference sensitivity level for UMTS is set as -114.3dBm
· The reference sensitivity level for LTE is set as:
Table 5.4.2.1-1: UE reference sensitivity levels for LTE
	Channel BW
	UE reference sensitivity level (dBm)

	5MHz
	-97.3

	10MHz
	-94.3

	15MHz
	-92.5


On the other hand, as stated in WI [1], since the existing duplexer cannot satisfy the above reference sensitivity without requiring a split band approach, it was proposed to separate the entire frequency range into two sub bands, i.e. revised Band XI/11 and Band [XXI]/[21]. With the separation, it is supposed that the reference sensitivities of those sub bands would be different to the above requirements. 

Regarding the case which supports the entire frequency range, operators are also highly recommended to satisfy at least the above reported requirements by using the future performance enhancements in duplexer technologies. However, the concrete specification is for further study and not discussed in this contribution.
5.4.2.2 Observation for UMTS
The relation between the existing Band XI, revised Band XI and Band [XXI] is illustrated in Figure 5.4.2.2-1. The relative duplex gap and relative bandwidth of those bands are also listed in Table 5.4.2.2-1 [x1, x2]. From Figure 1, it can be seen that revised Band XI and Band [XXI] have narrower pass bands and broader duplex bands comparing to the existing Band XI. On the other hand, the relative duplex gap and relative bandwidth of revised Band XI and [XXI] are respectively higher and lower than that of the existing Band XI in Table 5.4.2.2-1. 

From the above observation, it is supposed that the duplexer design for revised Band XI and Band [XXI] should be easier than for the existing Band XI. This also means that the reference sensitivity of revised Band XI and [XXI] is expected to be higher than that of the existing Band XI.
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Figure 5.4.2.2-1 Frequency arrangement for Band XI, revised Band XI and Band [XXI]
	Table 5.4.2.2-1 comparison of fractional ratio of each band

　
	Band XI
	Band XI [revised]
	Band [XXI]

	Relative duplex gap (%)
	1.57 
	1.92 
	2.23 

	Relative bandwidth (%)Note 1
	1.74 
	1.39 
	1.03 

	Note 1: The figures are derived from the center frequency of Tx band.


5.4.2.3 Evaluation of the reference sensitivity of revised Band XI for UMTS. 
To verify the above expectation, a prototype UE was developed taking into account the aspects forward commercial service: corresponding bands, protocol stuck and so on. It should be noted that the UE also, by definition, satisfies the basic Tx and Rx requirements. The measurements of the reference sensitivity of revised Band XI using the UE were conducted at normal temperature condition. Measurement results comparing to the reference sensitivity -117 dBm/3.84 MHz of Band I, IV, VI, X and XIX are shown in Table 5.4.2.3-1. 

Table 5.4.2.3-1 Measurement results of the reference sensitivity (14 sample units were used)
	
	Reference sensitivity
DPCH_Ec (dBm/3.84 MHz)


	-117 dBm/3.84 MHz-  each result (dB)

	Test points
	1430.4

MHz
	1435.4

MHz
	1440.4

MHz
	1445.4

MHz
	1430.4

MHz
	1435.4

MHz
	1440.4

MHz
	1445.4

MHz

	Min
	-122.5
	-122.5
	-122.5
	-122.5
	5.5
	5.5
	5.5
	5.5

	Max
	-123.0
	-123.5
	-123.5
	-123.0
	6.0
	6.5
	6.5
	6.0


From the above results, it can be seen that the UE meets the reference sensitivity level of -117 dBm/3.84 MHz with at least 5.5 dB margins over the frequency range 1427.9 MHz – 1447.9 MHz of revised Band XI. Therefore, it can be concluded that the revised Band XI UE can sufficiently satisfy the reference sensitivity level of -117 dBm/3.84 MHz even when the filter temperature shift is considered [x3].

5.4.2.4 Proposal of reference sensitivity of revised Band XI and Band [XXI] for UMTS

From the above analysis, it can be seen that the reference sensitivity level of revised Band XI can satisfy -117 dBm/3.84 MHz over the whole frequency range in both normal temperature and with the filter temperature shift. In addition, from the relation of relative duplex gap and relative bandwidth between revised Band XI and Band [XXI] in Table 5.4.2.2-1, it can be observed  that the duplexer design of Band [XXI] is easier than that of revised Band XI. Therefore, we propose the same reference sensitivity requirement of -117 dBm/3.84 MHz for revised Band XI and Band [XXI]. The proposed requirements for TS25.101 are summarized in Table 5.4.2.4-1.
Table 5.4.2.4-1: Reference sensitivity for UMTS

	Operating Band
	Unit
	DPCH_Ec <REFSENS> 
	<REFÎor>

	XI                       [revised]
	dBm/3.84 MHz
	[-117] -115
	[-106.7] -104.7

	[XXI]
	dBm/3.84 MHz
	[-117]
	[-106.7]


Note: For the UE which supports both revised Band XI and Band [XXI] by using the single duplexer, the reference sensitivity level is FFS.
5.4.2.5 Reference sensitivity of revised Band 11 and Band [21] for LTE
The section 5.3.2.4 verifies that the reference sensitivity of revised Band XI and [XXI] for UMTS is the same as that of Band I, IV, VI, X and XIX, i.e. -117 dBm/3.84 MHz. This verification result can be applied also to LTE case. Therefore, we propose to apply the same reference sensitivity requirement of Band 1 to that of revised Band 11 and Band [21] in the case 5 MHz, 10 MHz and 15 MHz channel bandwidth respectively. The proposed requirements for TS36.101 are summarized in Table 5.4.2.5-1.
Table 5.4.2.5-1 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

	11 [revised]
	-
	-
	[-100] -98
	 [-97] -95
	--93.2 
	- -92
	FDD

	[21]
	-
	-
	[-100]
	[-97]
	[-95.2] 
	-
	FDD


Note: For the UE which supports both revised Band 11 and Band [21] by using the single duplexer, the reference sensitivity is FFS.
5.4.2.6 Maximum uplink configuration of revised Band 11 and Band [21] for LTE
The maximum uplink configuration for reference sensitivity for TS36.101 is for further study as listed in Table 5.4.2.6-1.
Table 5.4.2.6-1 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
	

	1
	-
	-
	25
	50
	75
	100
	FDD

	11    [revised]
	-
	-
	TBD 25
	TBD 25
	-25
	-25
	FDD

	[21]
	-
	-
	TBD
	TBD
	TBD
	-
	FDD


Note: For the UE which supports both revised Band 11 and Band [21] by using the single duplexer, the maximum uplink configuration for reference sensitivity is FFS.
------------- < End of text Proposal for TRxx.xxx > -----------------
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