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Background 
For the new Work Item on “Extended 1.7/2.1 GHz”, there is no new TR, instead text proposals should be made to the technical report TR 25.806 treating the 1.7/2.1 band [1]. This contribution contains a discussion and a draft text proposal for clause 8.2 “Commonality with Band IV RF requirements”.
Discussion

Most RF requirements are very similar between operating bands, especially when they cover overlapping frequency ranges as Band IV and Band X do. It is important to assess the commonality of all requirements, in order to facilitate design of common RF platforms for the bands, thereby enabling economies of scale and dual-band operation for UEs. Any difference in requirements that is not essential should be avoided.
The text proposal below reviews all RF requirements that will be updated with the new Band X and concludes on the commonality and its impact on RF design.

Proposal

It is proposed to add the text proposal in Annex A to Section 2 (References) and 8.2 (Commonality with Band IV RF requirements) of the working document towards a CR for updating TR 25.806 [1].
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8.2 Commonality with Band IV RF requirements

As was shown in Subclause 7.1, the band plans for the new Band X is completely overlapping with that of Band IV. The duplex separation is identical (400 MHz) and the complete frequency range of Band IV (2x45 MHz) is a subset of the Band X range (2x60 MHz).
This opens up possibilities for commonality in RF design between Band IV and X, if the RF requirements are sufficiently aligned. Such a commonality is especially important for UEs to enable dual-band operation and to give economies of scale. The discussion below shows the potential and possible advantages of such a commonality between Band IV and Band X RF requirements for the UE.
Many requirements will implicitly be identical between Band IV and X. There are however three requirements that have a strong dependence on the frequency band range, with a potential implementation impact. These are

· Additional spurious emissions requirements 

· Receiver spurious emissions

· In-band and out-of-band blocking 

These are considered further for commonality below.
8.2.1
UE Requirements that are implicitly identical to Band IV

When a new frequency band is introduced in 3GPP specifications, there are a number of UE RF requirement that have a separate entry for the new band. Some of these have direct relations to the operating band range (mainly spurious emissions and blocking limits), while many other only have indirect relations to the operating band. Since Band IV and Band X are very similar, having approximately the same frequency range and duplex gap, there is a potential for a number of requirements to be identical between Bands IV and X.
The following requirements can for this reason be the same for Band IV and X:

· Transmitter characteristics (Clause 6 of 25.101)
· UE maximum output power (6.2.1): The same power classes (3 and 4) can be defined for Band X. It is possible to add also power class 3bis to Band X and still keep full commonality with Band IV, since power class 3bis implies a common RF design with class 3.
· Spectrum emission mask (6.6.2.1): Since Band X should comply with the FCC limits on unwanted emissions that also apply for Band IV (FCC Title 47 part 27.53 [15]), it should have both “minimum” and “additional” requirements for the spectrum mask, identical to Band IV.
· Receiver characteristics (Clause 7 of 25.101)
· Reference sensitivity level (7.3.1): The reference sensitivity do vary between the different operating bands, mostly depending on the differences in duplex gap and operating bandwidth. Since Band IV and X are very similar in this respect and have the same very large duplex separation (400 MHz), they can have the same Rx sensitivity of -117 dBm.
· Narrow band blocking (7.6.3): This requirement applies to all operating bands that may potentially have narrowband systems such as GSM in the band. This is true for both Band IV and X, and the limits can be the same with the same worst case distance to the potential interferer (2.7 MHz) assuming a WCDMA carrier on one of the “additional” channels in the channel raster.
· Intermodulation (narrow band) (7.8.2): This requirement also applies to all operating bands that may potentially have narrowband systems such as GSM in the band. It can have the same limit and distances to the potential interferer (3.5 and 5.9 MHz) as for Band IV.
· Multi-path fading propagation (Annex B.2.2 of 25.101): The performance requirements in Clauses 8, 9 and 10 are identical between bands. Since Band IV and X both operate with a 2.1 GHz downlink, the corresponding mobile speeds assumed for the Multi-path fading propagation conditions in Annex B.2.2 can also be identical.
8.2.2
Additional spurious emissions requirements (Clause 6.6.3)

The additional spurious emissions requirements for the UE in Band IV are introduced in Rel-6 to protect the downlink of all the bands that potentially operate in the same geographical area, as shown in Table 8.1. The bands protected are 869 – 894 MHz (Band V downlink), 1930 – 1990 MHz (Band II downlink) and 2110 – 2155 MHz (Band IV downlink).
Table 8.1 Additional spurious emissions requirements in Rel-6 (from TS 25.101 [3] Table 6.13)

	Operating Band
	Frequency Bandwidth
	Measurement Bandwidth
	Minimum requirement

	IV
	869 MHz ( f ( 894 MHz
	3.84 MHz
	-60 dBm

	
	1930 MHz ( f ( 1990 MHz
	3.84 MHz
	-60 dBm

	
	2110 MHz ( f ( 2155 MHz
	3.84 MHz
	-60 dBm


When Band X is introduced in Rel-7, it should provide protection of the same band ranges, since it potentially will operate in the same geographical area. In addition, the downlink of Band X (2110 – 2170 MHz) will also need protection from other Band X UEs as well as from Band II, IV and V UEs. An additional entry should be introduced in Table 6.13 for each of those operating bands in order to protect 2110 – 2170 MHz. 
But the additional range of 2110 – 2170 MHz overlaps completely with the already existing 2110 – 2155 MHz requirement range, making a single entry with the extended range simpler. The table for Rel-7 will then look like Table 8.2. New or modified entries are marked yellow.
Table 8.2 Proposed additional spurious emissions requirements for Band IV and X in Rel-7.
	Operating Band
	Frequency Bandwidth
	Measurement Bandwidth
	Minimum requirement

	IV
	869 MHz ( f ( 894 MHz
	3.84 MHz
	-60 dBm

	
	1930 MHz ( f ( 1990 MHz
	3.84 MHz
	-60 dBm

	
	2110 MHz ( f ( 2170 MHz
	3.84 MHz
	-60 dBm

	X
	869 MHz ( f ( 894 MHz
	3.84 MHz
	-60 dBm

	
	1930 MHz ( f ( 1990 MHz
	3.84 MHz
	-60 dBm

	
	2110 MHz ( f ( 2170 MHz
	3.84 MHz
	-60 dBm


This also means that in Rel-7, the “Additional spurious emissions requirements” will be identical for Band IV and Band X, thereby facilitating commonality of RF requirements from this aspect.
8.2.3
Receiver spurious emissions (7.9)

The situation for receiver spurious emissions requirements (Table 7.11 in TS 25.101 [3]) is very similar to that of the “Additional spurious emissions requirements”. Requirements for Band X can be introduced in Rel-7 by changing the range protected from 2110 – 2155 MHz to the extended range 2110 – 2170 MHz and also introduce that protected frequency range for Band X.

This also means that in Rel-7, the “Receiver spurious emissions” requirements (except for the protection of its own transmitter band) will be identical for Band IV and Band X, thereby facilitating commonality of RF requirements from this aspect.

8.2.4
In-band and out-of-band blocking

In TS 25.101[3], the in-band blocking requirements are defined in subclause 7.6.1 (Table 7.6) and the out-of band requirements in subclause 7.6.2 (Table 7.7). The limits are illustrated in Figure 8.1.
The in-band blocking levels are defined over the operating band plus 15 MHz on each side, i.e. over 2095 – 2170 MHz for Band IV. This range will extend with 15 MHz to 2095 – 2185 MHz for Band X, but the requirement as such remains the same as it is set relative to the carrier position.
The out-of band blocking levels start 15 MHz above (and below) the operating band. For frequencies above the operating band in the new Band X, the required level for the unwanted blocking signal should be shifted another 15 MHz up in frequency if the same relative requirement is to be kept, as shown in Figure 8.1.
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Figure 8.1 Blocking levels for Band IV (blue) and Band X (green). In-band blocking levels (dotted) are set relative to the carrier position. Out-of-band blocking levels are shifted up 15 MHz for Band X.
8.2.5
Possibilities for dual-band operation

If a UE is designed for dual-band operation with a single RF for Band IV and X, it has some implications for the requirements above. Most RF requirements will be identical for Band IV and X operation as shown in 8.2.1, 8.2.2 and 8.2.3. Also in-band blocking in 8.2.4 will be identical, but over the larger operating band.

As was shown in 8.2.4, the Band X out-of-band blocking requirements are in absolute terms “relaxed” for Band X since the frequency of the blocking signal is moved 15 MHz up in frequency. For a common RF to operate in both Bands, it would have to meet the “stricter” Band IV requirements in a dual-band operation.
It is worth noting that the Band X downlink has exactly the same frequency range as Band I and all Band X downlink requirements are in fact taken to be identical to Band I here. The implication is that a UE designed for dual-band operation between Band IV and I should already support the wider downlink of Band X. This means that the complexity of designing a common RF between Bands IV and X should be the same as for Bands IV and I.
8.2.6 Conclusion

Essentially all RF requirements will be identical between Band IV and Band X and will easily facilitate a common RF design. The main differentiating requirement is out-of-band blocking. It is however noted that since Band I and Band X downlinks have identical frequency ranges, the RF complexity of a UE for dual-band IV+X operation should be same as for dual-band IV+I operation.
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