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1 Background
In this contribution we revisit the discussion brought up in [1] on the applicability if the in-gap requirements for NC CA and the fact that the interferer may overlap with one of the wanted signals. The existing specification text in 36.101 Clause 7.1 reads:
For the additional requirements for intra-band non-contiguous carrier aggregation, in-gap test refers to the case when the interfering signal(s) is (are) located at a negative offset with respect to the the assigned channel frequency of the highest carrier frequency; or located at a positive offset with respect to the assigned channel frequency of the lowest carrier frequency.

For the additional requirements for intra-band non-contiguous carrier aggregation, out-of-gap test refers to the case when the interfering signal(s) is (are) located at a positive offset with respect to the assigned channel frequency of the highest carrier frequency, or located at a negative offset with respect to the assigned channel frequency of the lowest carrier frequency.

For the additional requirements for intra-band non-contiguous carrier aggregation with channel bandwidth larger than or equal to 5 MHz, existing adjacent channel selectivity requirements, in-band blocking requirements and narrow band blocking requirements shall be supported for in-gap tests only if the sub-block gap size satisfies the following condition so that the interferer position does not change the nature of the core requirement tested:


Wgap ≥ (Interferer frequency offset 1) + (Interferer frequency offset 2) –0.5*( (Channel bandwidth 1) + (Channel bandwidth 2) )

where the interferer frequency offset represents the interferer frequency offset per carrier specified in subclause 7.5.1 , subclause 7.6.1 and subclause 7.6.3.

Each carrier is measured in turn, “Interferer frequency offset 1” and “Interferer frequency offset 2” are determined relative to the carrier frequencies of the two carriers:
(1.1)
“Interferer frequency offset 1” = FInterferer – F1 and “Interferer frequency offset 2” = FInterferer – F2
where F1, F2 and FInterferer are the carrier frequencies of the two carriers measured and the interferer, respectively. The conditions for an in-gap test are thus
(1.2)
FInterferer > F1 and FInterferer < F2

For each carrier measured, the interferer frequency offset associated with the measured carrier is used for determining the interferer offset (and hence also power), while the other offset just has to be small enough to meet the inequality above but must be ≥ 0 Hz in order for the test to be in accordance with the “in-gap” definition. Indeed, the condition on Wgap does therefore not provide any additional information, by using (1.1) the condition yields
FInterferer ≤ F2
the same as (1.2). More importantly, it will allow the interferer to overlap with one of the two wanted carriers and asymmetric interferer profiles. An example: suppose two 10 MHz carriers are configured with a 20 MHz gap. Looking at the in-band blocking test, the interferer level is -44 dBm at interferer offsets ≥ (0.5*10 + 15) MHz. For measurements on “Carrier 1” with “Interferer frequency offset 1” ≥ 20 MHz, a blocker level -44 dBm is therefore allowed as long as “Interferer frequency offset 2” ≥ 0 Hz, see Figure 1. Hence the blocker is allowed to overlap with “Carrier 2” that is not measured but still remains active during the test at wanted signal level of the order of -90 dBm. 
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Figure 1: case with interferer overlapping with the measured carrier.
The allowed interferer profile should be symmetric with respect to the two carriers: ACS for the first 5 MHz of the 20 MHz gap, a -56 dBm interferer for the next 10 MHz and ACS again for the last 5 MHz adjacent to the other carrier.

2 Proposed changes

Each interferer offset has an associated interferer level. The maximum level allowed should be that attainable at the mid-point of the gap. This would mean that the same level can be attained with respect to any one of the two carriers. For the example above: the mid-point at 10 MHz offset from the carriers should allow a -56 dBm in-band blocker. In order to allow a -44 dBm blocker, the gap must exceed 2*12.5 MHz, whereas a gap of 5 MHz should only allow an ACS interferer; the present conditions allow a -56 dBm interferer coinciding with the carrier not measured. 

Figure 2 shows the case with the interferer carrier frequency located at the mid-point of the gap, the maximum offset w r t the measured carrier. 

[image: image2.png]rrrrr

Finterterer (ortser,2

0.5W,sp

BW,

(channei2)




Figure 2: interferer offsets and interferer levels for in-gap measurements.

For measurements on carrier j with channel bandwidth BWChannel(j), j = 1,2, the interferer offset FInterferer(offset),j with its associated interferer level should be such that

0.5Wgap ≥ | FInterferer(offset),j | – 0.5BWChannel(j) 
with the absolute value used since negative offsets are possible. This is consistent with the formula for UTRA in 25.101 and the corresponding in-gap requirements


Gap length ≥ 2*Interferer frequency offset –5MHz.

Hence, for in-gap measurements, a gap Wgap < 15 MHz would only allow ACS measurements, the -56 dBm in-band blocker level is allowed if Wgap ≥ 15 MHz, while a -44 dBm level is allowed if Wgap ≥ 25 MHz. 
With these changes, an in-gap interferer cannot coincide with the active carrier not measured. It should also be made clear in 36.101 that in-gap requirements do not apply for this case.
3 Necessary changes in 36.101
The necessary changes in clause 7.1:  

For the additional requirements for intra-band non-contiguous carrier aggregation of two component carriers (one component carrier per sub-block), an in-gap test refers to the case when the interfering signal(s) is (are) located at a negative offset with respect to the assigned channel frequency of the highest carrier frequency and located at a positive offset with respect to the assigned channel frequency of the lowest carrier frequency.

For the additional requirements for intra-band non-contiguous carrier aggregation of two component carriers (one component carrier per sub-block), an out-of-gap test refers to the case when the interfering signal(s) is (are) located at a positive offset with respect to the assigned channel frequency of the highest carrier frequency, or located at a negative offset with respect to the assigned channel frequency of the lowest carrier frequency.

For the additional requirements for intra-band non-contiguous carrier aggregation with channel bandwidth larger than or equal to 5 MHz, the existing adjacent channel selectivity requirements, in-band blocking requirements and narrow band blocking requirements apply for in-gap tests only if the sub-block gap size Wgap satisfies the following condition so that the interferer frequency position does not change the nature of the core requirement tested:


Wgap ≥ 2∙|FInterferer (offset),j|  – BWChannel(j)
where FInterferer (offset),j  is the interferer frequency offset applicable for measurements on carrier j as specified in subclause 7.5.1, subclause 7.6.1 and subclause 7.6.3, while BWChannel(j) is the channel bandwidth of carrier j, j = 1,2.

This is consistent with the formulation in 25.101. Then the selectivity and blocking requirements should only apply for in-gap or out-of-gap interferer positions, e.g. for in-band blocking,

For intra-band non-contiguous carrier aggregation with one uplink carrier and two downlink carriers, each larger than or equal to 5 MHz, the in-band blocking requirements are defined with the uplink configuration of the PCC being in accordance with Table 7.3.1A-3. The UE shall meet the requirements specified in subclause 7.6.1.1 for each component carrier subject to in-gap and out-of-gap interferers while both downlink carriers are active.

Hence the requirements should not apply for cases where the interferer frequency is neither in-gap nor out-of-gap, e.g. overlapping with the carrier not measured.
4 Proposal

It is proposed to change the applicability of the in-gap requirements as described in Section 3. A CR for Rel-11 is supplied in [2].
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