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1 Background
In this paper we revisit the alignment of the reference sensitivity of Band 26 and Band XXVI, largely a resubmission of [1].
In the agreed CR for introducing Band XXVI into 25.101 the reference sensitivity is specified as shown in Table 1. Band V requirements apply for Band XXVI if the carrier frequency is in 869-894 MHz and Band V is also supported, otherwise a 1.5 dB relaxation compared to Band V applies.
Table 1: UTRA test parameters for reference sensitivity, minimum requirement (bands discussed)
	Operating Band
	Unit
	DPCH_Ec <REFSENS> 
	<REFÎor>

	III
	dBm/3.84 MHz
	-114
	-103.7

	V
	dBm/3.84 MHz
	-115
	-104.7

	IX
	dBm/3.84 MHz
	-116
	-105.7

	XI
	dBm/3.84 MHz
	-117
	-106.7

	XXI
	dBm/3.84 MHz
	-117
	-106.7

	XXVI
	dBm/3.84 MHz
	-113.5
	-103.2

	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 supports 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

NOTE 4
For the UE which supports both Band XI and Band XXI operating frequencies, the reference sensitivity level is FFS.

NOTE 5
For the UE which supports both Band V and Band XXVI operating frequencies, the reference sensitivity level of -115 dBm DPCH_Ec <REFSENS> shall apply for Band XXVI when the carrier frequency of the assigned UTRA channel is within 869-894 MHz. The corresponding <REFÎor> is -104.7 dBm.


This is not aligned with the corresponding requirement agreed for 5 MHz E-UTRA shown in Table 2, a 0.5 dB relaxation compared to Band 5 applies and is not conditioned on support of Band 5.
Table 2: E-UTRA reference sensitivity QPSK PREFSENS (for bands discussed)
	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

	26
	-102.7
	-99.7
	-97.56
	-94.56
	-92.76
	
	FDD

	Note 6:
The requirement is modified by -0.5 dB when the carrier frequency of the assigned UTRA channel bandwidth is within 865-894 MHz.



From a technical standpoint, the reference sensitivity test for UTRA and E-UTRA 5 MHz with full allocation, the intent of which is to verify the noise factor of the UE, should be aligned between Band 26 and Band XXVI. The reference sensitivity is also used as a baseline for other test for setting the wanted signal level, and the alignment may imply modifications of offsets following the alignment. This can be done on a case-by-case basis: it is more relevant to align the baseline requirement for consistency of the specifications.  
The specification in Table 1 is a compromise between the proposal in [2] for a +1.5 dB relaxation compared to Band V (similar relaxations were also discussed for Band 26 in earlier stages) and the introduction of a note in [3] mandating Band V performance in the Band V range of Band XXVI. The note uses similar language as NOTE 3 for the overlapping Band IX and Band III. The Band V frequency range is obviously covered by Band XXVI, but the implication is that

· a +1.5 dB relaxation compared to Band V is allowed for all carrier frequencies in Band XXVI if Band V is not supported by the said UE, that is, essentially the UARFCN.
The Band XXVI receiver and filter performance should be independent of support of Band V just like for E-UTRA, and the duplex filter performance for Band 26  and Band XXVI will be the same. 
In this contribution we propose to align the Band XXVI REFSENS requirement with that agreed for Band 26. The alignment of the reference sensitivities notwithstanding, the variable REFSENS level will also have an implication on the specification of the test cases for verifying the RRM measurement accuracy in 25.133 and 36.133, and we discuss this last.
2 Aligning Band XXVI with Band 26
To align the Band XXVI reference sensitivity with the requirement in Table 2 for Band 26, the following changes are proposed:
· the condition on Band V support is removed in NOTE 5 
· the baseline requirement for Band XXVI is modified such that the difference to Band V is reduced to 0.5 dB
· the frequency range in which Band V requirements apply is modified to 865-894 MHz.

These changes are shown below: 
7.3.1
Minimum requirement

The BER shall not exceed 0.001 for the parameters specified in Table 7.2.

Table 7.2: Test parameters for reference sensitivity, minimum requirement.

	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
	-117
	-106.7

	XII
	dBm/3.84 MHz
	-114
	-103.7

	XIII
	dBm/3.84 MHz
	-114
	-103.7

	XIV
	dBm/3.84 MHz
	-114
	-103.7

	XIX
	dBm/3.84 MHz
	-117
	-106.7

	XX
	dBm/3.84 MHz
	-114
	-103.7

	XXI
	dBm/3.84 MHz
	-117
	-106.7

	XXV
	dBm/3.84 MHz
	-113.5
	-103.2

	XXVI
	dBm/3.84 MHz
	-114.5
	-104.2

	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 supports 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

NOTE 4
For the UE which supports both Band XI and Band XXI operating frequencies, the reference sensitivity level is FFS.

NOTE 5
For the UE which supports Band XXVI operating frequencies, the reference sensitivity level of -115 dBm DPCH_Ec <REFSENS> shall apply for Band XXVI when the carrier frequency of the assigned UTRA channel is within 865-894 MHz. The corresponding <REFÎor> is -104.7 dBm.


These modifications may imply that the wanted signal level in other RF receiver tests needs modification, that is, the offset to reference sensitivity. However, the relaxation in the lower part of Band XXVI also implies that the wanted signal level will be higher (relaxed) at the lower edge if the standard offset is used.
The narrowband intermodulation test for UTRA is challenging. The requirements apply in-band with two narrowband interferers of fixed power allocated at 3.5 and 5.9 MHz offsets from the assigned carrier (both offsets either positive or negative). Figure 1 shows the wanted UTRA signal level assuming the changes above and an indicated filter response of a Band 26 RX duplexer. Suppose this filter has a steep roll-off near the lower edge of the band (859 MHz), the reason for the +0.5 dB modification of the REFSENS requirement in this part. The worst case would be an assignment of the UTRA carrier at the “low channel” centered at 861.5 MHz in the extension part, and with the fixed interferers at 865 MHz and 867.5 MHz in the Band V range (assuming Band V offsets). The wanted signal would experience a larger actual front-end attenuation than the two fixed blockers. However, using the standard signal level <REFSENS>+ 10 dB, the wanted signal level would be increased by +0.5 dB compared to the Band V range (in which range the same requirement applies), which compensates for the filter roll-off.  

[image: image1]
Figure 1: variation of the wanted signal level for the intermodulation tests (and blocking).
Should the modification +0.5 dB is not sufficient, it may be modified (or the fixed interferer levels). The baseline reference sensitivity should be aligned with E-UTRA.

3 Proposal
We propose to align the specification of the reference sensitivity for Band XXVI with that for Band 26 (5 MHz bandwidth) for consistency of specification. The purpose of this test is to verify the receiver noise factor.
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