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1 Background
The out-of-band blocking (OOBB) test is one of the most time consuming in UE conformance testing. The legacy requirement is verified for one arbitrary chosen test frequency and the lowest, 5 MHz and highest bandwidths. For carrier aggregation the text time for a bandwidth combination is doubled compared to verification of a single bandwidth for the legacy requirement.

One way to limit the total test time is to verify the OOBB requirement for a single bandwidth combination per band combination (see [1]). In any case, it would be beneficial to reduce the test time where possible.

In [2] it is proposed to reduce the test time by increasing the step size for the larger bandwidths. The step size could be chosen proportional to the receive bandwidth such that any spurious response falls within it, but still be limited such that selectivity is verified appropriately. This would be analogous to the 200 kHz step size for GSM and the larger 1 MHz step for UTRA with its wider bandwidth. For DB-DC-HSDPA, the step size could actually be increased to 2 MHz 

A more radical approach would be to increase the step size also for the legacy UTRA and E-UTRA tests cases, but this may be prevented by the current test implementations. In this contribution, we continue discussing OOBB requirements based on an increased step size, one of the aspects addressed in the way-forward for OOBB tests in [2]. Some amendments to the proposal in [3] are also discussed.
2 Step size to reduce test time
The OOBB is verified with an applied CW interferer and the own uplink allocated according to the reference sensitivity test. Figure 1 depicts two interferer scenarios for OOBB tests. The upper part shows the external CW interferer at a certain frequency separation from the receive channel (green) assigned in a certain operating band (shaded grey). The receiver must be able to withstand a larger interferer power as the frequency separation to the receive channel increases; a measure of the receiver selectivity. 

[image: image15.bmp]
Figure 1: out-of-band blocking test.

The lower part of shows the scenario in which the CW interferer and the own transmitter (grey) generate an intermodulation product that falls within the receiver channel. Then a spurious response is generated. In this case, this occurs when the separation between the external interferer and the own transmitter is equal to the frequency separation between the own transmitter and receiver. The spurious responses due to e.g. intermodulation of the lowest order (IM2 and IM3) is also generated by intermodulation with other internal signals in the transmitter such as the LO and its harmonics. A spurious response may occur when ±fCW ± fother or ±2fCW ± fother or ±fCW ± 2fother or harmonics of fCW falls within or near the receive channel, where fCW is the interferer frequency and fother the frequency of the own transmitter or other internal signals or multiples of these.
Figure 2 shows a spurious response falling into the receive for a shift of the interferer frequency of FStep, the response would be shifted either by FStep or 2FStep for 3rd order inter-modulation. If the standard 1 MHz step size is used, the spurious response would be stepped through the receive bandwidth generating more exceptions than would a larger step size. 


[image: image2]
Figure 2: spurious response falling into the receive band for one step of the interferer signal sweep.

Suppose the step size is chosen as
(2.1)
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then any spurious response due to intermodulation of the lowest order will be captured within the receive bandwidth while minimizing the step size to 1 MHz. The resulting step sizes are shown in Table 1.
Table 1: step size for OOBB test

	Channel Bandwidth [MHz]
	Step size [MHz]

	1.4
	1

	3
	1

	5
	2

	10
	5

	15
	5

	20
	5


The step size is smaller than or equal to 5 MHz, which means that any spurious response frequency would change by 10 MHz at most (for IM3) if the interferer frequency fCW is increased or decreased one step, so as to make sure the response is captured for bandwidths ≥ 10 MHz. 
The step size is also upper-bounded to 5 MHz to ensure that the selectivity is verified with sufficient granularity. This corresponds to the upper part of Figure 1 where the blocker is closer to the receive band.
For inter-band carrier aggregation, the OOBB blocking requirement should be verified with both downlink bands active and the uplink active in either of these two. BWChannel in (2.1) is the bandwidth of the carrier bandwidth measured, e.g. 5 MHz and 10 MHz in turn for a 5 MHz + 10 MHz combination. 
One could possibly also choose the smallest bandwidth as discussed in [3]. This would give the same verification granularity of both carriers measured.
3 Test time

The test time for any bandwidth combination with constituent bandwidths larger or equal to 5 MHz and the uplink active in one of the bands combined will be reduced by 50% compared to a Rel-8 test of one carrier bandwidth. 

Assuming that the OOBB requirement should be verified with both downlinks active and the uplink active in the operating band not containing the downlink measured, the test time would be doubled compared the OOBB for legacy operation with a 1 MHz step size. The test time can be reduced by using the step sizes according to Table 2. For the 10 + 10 MHz bandwidth combination, the test time would be reduced by 80% per measured carrier and by more than 50% for the bandwidth combination compared to the Rel-8 test for 10 MHz, assuming that the test time is inversely proportional to the step size. For the 5 + 10 MHz bandwidth combination, the reduction of the test time for carrier aggregation would be slightly less (test time reduced by 50% for the 5 MHz carrier with a 2 MHz step size).

For bandwidth combinations with the 1.4 MHz or 3 MHz the reduction of test time would be less than that for the Rel-8 test. Now, for the conformance test specification, it may be sufficient to verify the requirement with the uplink active in one of the bands, which obviously reduces test time. Alternatively, the step size in Table 1 could be modified to 2 MHz for the 1.4 MHz and 3 MHz bandwidths at a slight expense of verification granularity. 
4 Exceptions for spurious response
For Rel-8, 
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exceptions are allowed for frequency ranges 1-3. The number 24 is taken from the UTRA specification and used as a lower bound for E-UTRA. 24 occurrences are also allowed for GSM.
For carrier aggregation, we first scale the number of exceptions with the larger step size for each downlink band tested:
(3.1)
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as fewer exceptions are generated as the intermodulation product traverses the receive band, and then keep the 24 occurrences as a lower bound consistent with Rel-8. The number of exceptions is shown in Table 2 without the lower bound of 24 occurrences for Rel-8. 
Table 2: occurrences for spurious response
	Channel Bandwidth [MHz]
	Exceptions for Rel-8 without lower bound
	Exceptions according to (3.1) for CA
	Step size for CA 

[MHz]

	1.4
	6
	6
	1

	3
	18
	18
	1

	5
	30
	18
	2

	10
	54
	12
	5

	15
	78
	18
	5

	20
	102
	24
	5


Keeping the lower bound of 24 for carrier aggregation, we simply obtain 
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occurrences for all carrier bandwidths with a step size according to (2.1). 
Alternatively, the allowed number of exceptions could depend on the bandwidth of the carrier measured.
5 In the 36.101
The OOBB blocking requirements in 36.101 should apply with the single uplink active in the band that is not measured. However, both downlinks should be active. 
For range 1-3, the step size is 
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where BWChannel is the bandwidth in the carrier measured. The number of allowed exceptions is then always 24 occurrences for all bandwidths.

For range 4, we propose to retain the 1 MHz step size since this case was introduced (for UTRA) to cover a specific coexistence case with GSM carriers deployed in the same band. However, the E-UTRA OOBB requirement for range 4 should only apply when the E-UTRA uplink is active in the band for which range 4 applies.
7.6.2.1A
Minimum requirements for CA

For inter-band carrier aggregation with the uplink assigned to one E-UTRA band, the UE shall meet the requirements specified in clause 7.6.2.1 for each component carrier while both downlink carriers are active. The requirements for frequency range 4 apply when the uplink is active in the E-UTRA band applicable for range 4. 
For Table 7.6.2.1-2 in frequency range 1, 2 and 3, up to 24 exceptions per assigned E-UTRA channel of the E-UTRA CA configuration are allowed for spurious response frequencies when measured using a step size of 
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 the bandwidth of the E-UTRA channel measured. For these exceptions the requirements in clause 7.7 apply.
For Table 7.6.2.1-2 in frequency range 4, up to 
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exceptions per assigned E-UTRA channel j of the E-UTRA CA configuration are allowed for spurious response frequencies when measured with a 1 MHz step size, where 
[image: image11.wmf]j

RB

N

,

is the maximum transmission configuration of the assigned E-UTRA channel j and 
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 the number of resource blocks allocated in the uplink. For these exceptions the requirements in clause 7.7 apply.

For intra-band contiguous  carrier aggreagations the downlink SCC shall be configured at nominal channel spacing to the PCC with the PCC configured closest to the uplink band. Downlink PCC and SCC are both activated. The uplink output power shall be set as specified in Table 7.6.2.1A-1 with the uplink configuration set according to Table 7.3.1A-1 for the applicable carrier aggregation configuration. For UE(s) supporting one uplink carrier, the uplink configuration of the PCC shall be in accordance with Table 7.3.1-2. 
Alternatively, 
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 could be picked as the smallest bandwidth of the E-UTRA channels measured.  

6 In the 25.101 for DC-DB-HSDPA

The step size could in fact also be increased for DB-DC-HSDPA: 2 MHz for the 3.84 MHz UTRA channel consistent with the step size for the E-UTRA 5 MHz channel bandwidth. The change to 25.101 would look like follows:

7.6.2B
Additional requirement for DB-DC-HSDPA (Out-of-band blocking)

The BLER measured on each individual cell shall not exceed 0.1 for the parameters specified in Table 7.7AB. Out-of-band blocking is defined for an unwanted interfering signal falling at frequencies outside of frequency regions defined as the UE receive bands extended by 15 MHz at their lower and upper ends. For Table 7.7AB in frequency range 1, 2 and 3, up to [24] exceptions per received cell are allowed for spurious response frequencies in each assigned frequency channel when measured using a 2 MHz step size. For these exceptions the requirements of clause 7.7 Spurious response are applicable.

For Table 7.7AB in frequency range 4, up to 8 exceptions per received cell are allowed for spurious response frequencies in each assigned frequency channel when measured using a 1 MHz step size. For these exceptions the requirements of clause 7.7 Spurious response are applicable.
We keep the 1 MHz step size for Range 4 just as for E-UTRA.
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