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1 Introduction

This contribution provides a background to the CRs [1,2,3,4] for introducing Band XXVI/26 in the UTRA/E-UTRA specifications. We present an additional compromise proposal (also in [5]) for the specification of the outstanding reference sensitivity requirement for Band XXVI/26, and describe the use of this compromise in the RRM specifications 25.133 and 36.133.  We also discuss the emission limits that need to be met by Band 26 UE(s) and the impact on Band 5 devices of introducing Band 26. 
2 Additional compromise proposal for the reference sensitivity for E-UTRA
The baseline for the new compromise proposal is Option 4 in [6] 

1. the reference sensitivity for Band 26 is based on Band 5 performance + 0.5 dB

and combined with a normative note in the reference sensitivity table as discussed in [7] to ensure sufficient mid-band performance

2. Band 19 and the highest 10 MHz part of Band 18 should meet Band 5 requirements, i.e. when a E-UTRA carrier is completely confined within the frequency range 865-890 MHz. 
The proposal is shown in Table 1. The 15 MHz value is tentative. 
Table 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

	26
	-102.7
	-99.7
	-97.5
	-94.5
	[-92.7]
	
	FDD

	Note 1:
The transmitter shall be set to PUMAX as defined in clause 6.2.5
Note 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1

Note 3:
The signal power is specified per port

Note 4:
For the UE which supports both Band 3 and Band 9 the reference sensitivity level is FFS.
Note 5:
For the UE which supports both Band 11 and Band 21 the reference sensitivity level is FFS.
Note 6:
For the UE which supports Band 26 the reference sensitivity requirements for Band 5 apply for E-UTRA carriers with channel bandwidths confined within the frequency range 865-890 MHz



This is implemented in the CR [1]
3 The corresponding for UTRA

The corresponding requirement for UTRA is aligned with the above, see Table 2. 
Table 2: Test parameters for reference sensitivity, minimum requirement.

	Operating Band
	Unit
	DPCH_Ec <REFSENS> 
	<REFÎor>

	V
	dBm/3.84 MHz
	-115
	-104.7

	VIII
	dBm/3.84 MHz
	-114
	-103.7

	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 the reference sensitivity requirements for Band V apply for carriers confined within the frequency range 865-890 MHz


This is implemented in the CR [2].
4 The conditions in the RRM specifications 25.133 and 36.133
The above reference sensitivity requirement with its associated note mandating Band V/5 performance in the frequency range 865-890 MHz may make the specification of the test conditions in the RRM specifications complicated since the low/high channels would have different conditions from the mid channels (a 0.5 dB difference). It is therefore proposed to 
· use the baseline reference sensitivity Band 5/V + 0.5 dB throughout Band XXVI/26 for the test conditions in the RRM specifications.
This is implemented in the CRs [3] and [4].

5 NS signaling supported by Band 26

Next we turn to unwanted emissions requirements. The E-UTRA Band 26 is overlapping with Band 19 and therefore needs to meet the emission limit -40 dBm/MHz in the range 860-895 MHz according to Japanese regulations if roaming in Band 19. However, this requirement will be implicitly met by a Band 26 UE so an A-MPR is not needed, but the associated NS value NS_08 for Band 19 may have to be supported anyway since the UE behaviour is undefined if an unknown NS value is encountered in SIB2 according to [8]. We therefore propose 

· that Band 26 UE(s) support NS_08.

The emission limit -40 dBm/MHz is also inherently supported by UTRA devices supporting Band XXVI.
6 Protection from Band 5

The introduction of a new band like Band 26 would normally imply that legacy bands like Band 5 device shall protect the new band down to the standard -50 dBm/MHz (-60 dBm/3.84MHz for UTRA) as given by additional UE spurious emissions requirements. These limits are implicitly met in the own receive bands. However, for a Band 5 UE, protection of the full Band 26 receive band down to the -50 dBm/MHz requirement may imply additional constraints assuming a standard Band 5 duplexer is used. In this case, the protection of the lowest 10 MHz of Band 26 (the extension) would only be limited. 

A typical Band 5 duplexer implementation (SAW) is shown in Figure 1 (filter traces at 25 C). We observe that the rejection supplied by the TX duplexer is limited in the extension 859-869 MHz, ranging from about 3 dB up to 50+ dB. Recognizing that only limited protection can be supplied with this filter in the extension, we propose that
· for Band 5 UE(s) not supporting Band 26, it is not required that Band 26 is protected for spurious emission band UE co-existence in Clause 6.6.3.2 in TS 36.101 (implemented in [1])
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Figure 1: insertion loss and stop band rejection for a Band 5 SAW duplexer.

The maximum supported E-UTRA bandwidth in Band 5 is 10 MHz. Figure 2 shows the emissions from a 10 MHz carrier centred at 844 MHz so that the upper channel edge is coinciding with the band edge 849 MHz. We assume a transmitter that just meets the minimum requirements on IQ image and LO leakage (25 dBc) and that is calibrated to meet UTRA_ACLR1 = 33 dBc at maximum power. The allocations shown are all located at the upper end of the maximum transmission configuration closest to the receive band, hence with a nominal 0.5 MHz guard band. Additional rejection by the transmitter duplexer is not assumed.
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Figure 2: emissions from Band 5 into Band 26: 10 MHz channel at 839-849 MHz.
We observe that the emissions are below -30 dBm/MHz in all cases above 859 MHz. The corresponding results for a 5 MHz channel is shown in Figure 3 for a 5 MHz channel centred at 846.5 MHz. We note that the emissions stay below -40 dBm/MHz for all frequencies above 859 MHz. 
These results indicate that coexistence between legacy E-UTRA Band 5 and Band 26 should be possible even if protection is limited, but also that protection of Band 26 is improved if the bandwidth at the upper edge of Band 5 is restricted. However, for Band 5 devices supporting Band 26, the standard limit of -50 dBm/MHz is met inherently and the restriction not useful.
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Figure 3: emissions from Band 5 into Band 26: 5 MHz channel at 844-849 MHz.

To meet the -40 dBm/MHz requirement according to Japanese regulations, A-MPR must be defined for Band 5, at least for the 10 MHz bandwidth. This will imply a change of the frequency band indicator (band number) for Band 5 following the recommendation in [8], and have an isolated impact on legacy Band 5 devices as their behaviour if an unknown NS value is encountered in SIB2:
1. the new frequency indicators cannot be signalled in SIB1 for then the legacy devices would be barred

2. if the Band 5 indicator are signalled in SIB1 (and with Rel-10 devices indicating capability for both the legacy and new bands, or by means of the method proposed in [9]), the behaviour of legacy devices when the field AdditionalSprectrumEmission with the new NS value is read in SIB2 is still unspecified, these UE may even be barred.

This unknown behaviour can be resolved in the RRC specifications ultimately. 
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