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1 Background
Before deciding on the channel spacing for contiguous carrier aggregation, the impact of legacy Rel-8/9 equipment should be considered carefully. It is likely that Rel-10 features would be introduced gradually and not in all geographical areas simultaneously, if at all in every geographical area for capacity reasons. Just as in the introduction of any new feature of any radio access technology, the legacy UE(s) – in large numbers we hope – will dominate the Rel-10 capable initially. The impact on legacy must therefore be considered from the start.
The performance requirements in TS 36.101 v8/9 apply only for the nominal channel spacing, although the spacing can be adjusted to optimize performance in particular deployment scenarios. However, no legacy configurations exist that are also grid 300 kHz compatible, which means that there are no tests in TS 36.101 that mimic a legacy UE in a Rel-10 system. In order to be grid compatible, operators will have to adjust the carrier separation to meet the 300 kHz grid requirements, at least in the geographical areas where carrier aggregation is deployed. This applies to all options above. 
Three options for the selection of the carrier spacing are listed in [1]
1. Minimum value based on the 300 kHz grid requirements and Release 8 guard band (38.3 MHz for 2 x 20 MHz)
2. Minimum value based on the 300 kHz grid requirements and large guard band 
3. Release 8 channel spacing and Release 8 guard band
From a UE implementation perspective, option 1 may be beneficial from an AD conversion perspective, but there may be other pitfalls in terms of selectivity for legacy UE(s). The impact on HetNet operation of choosing the minimum spacing has been considered, but there may also be an impact on legacy devices operated in macro networks configured with such a channel spacing. In this brief communication we consider a couple of macro network scenarios that might merit investigation before deciding to give up the flexibility of configuring a channel spacing up to the nominal of Rel-8/9 (but 300 kHz grid compatible).
2 Adjacent channel interference in a macro-cell scenario 
Let us assume that an operator has sufficient spectrum holdings to aggregate two carriers or that carriers are aggregated in a shared network scenario with two operators. Carrier aggregation is being deployed gradually. Suppose then that option 1 above is configured for the Rel-10 cells, the CC(s) are thus co-sited (common origin), and that a legacy UE is camping on the PCC. Figure 1 illustrates (not to detail) the scenario in which the Rel-10 serving cells are adjacent to Rel-8/9 cells that are also adjusted to the minimum channel spacing. The figure suggests FDD operation but the discussion applies equally well to two aggregated TDD carriers. The power levels represent those received by the serving BS or the victim legacy UE camping on the DL PCC. The adjacent cells are necessarily not co-sited, and may belong to different operators in a shared-network arrangement. The powers received from the different adjacent cells therefore exhibit a larger variation than the serving cells. 
The UE selectivity requirements in TS 36.101 v8/9, on the other hand,  assumes that any adjacent interferer (or narrow-band blocker) is not located on the 15 kHz sub-carrier raster so as to be non-orthogonal to the sub-carriers of the wanted signal, the worst case from an (ideal) FFT rejection standpoint. However, in practice, the selectivity will still be limited even if the adjacent carrier spacing is 300 kHz compatible. The adjacent channel selectivity and the narrow-band blocking requirement (often dimensioning) are applicable for nominal Rel-8 spacing. Now, reverting to Figure 1, the adjacent channel interference between different Rel-8/9 cells may increase if frequency-aligned with the Rel-10 carriers, and a legacy UE camping on the Rel-10 DL PCC may experience a larger adjacent channel interference from the Rel-8/9 cells as these may be received at varying power levels (the shaded box in Figure 1). This corresponds to a Rel-8 test case with strong adjacent interferer more close-in than in the narrowband or ACS test cases albeit on the SC raster. The interference may be harmful unless an IF handover can occur.
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Figure 1: adjacent channel interference from a Rel-8/9 cell into a legacy UE camping on the PCC (grey).
Another scenario is shown Figure 2 where the adjacent Rel-8/9 cells are not frequency aligned with the Rel-10 cells. Just as in the previous case, this could represent a “border area” between legacy cells and a geographical area in which CA is deployed. In particular, this may be a possible scenario for a shared network where the legacy networks are not fully coordinated (not always desired from a commercial standpoint). We now look at uplink interference: the PUCCH regions in adjacent cells are different from the serving cell, which may degrade PUCCH performance due to inter-cell interference from PUSCH transmissions. 

[image: image2]
Figure 2: adjacent channel interference from Rel-8/9 carriers not aligned with in frequency with the serving.
3 Proposal
It is proposed that the selectivity performance of legacy UE(s) for an adjacent interferer at a frequency offset of 19 sub-carriers is evaluated before deciding on restricting the channel spacing to the minimum for CA. This is spurred by scenarios where carrier aggregation is deployed in parts of the E-UTRA coverage area, which is likely in the initial phase of Rel-10 deployment. Hence the option 3 [1] should also be considered for Rel-10 if option 1 is uncertain.
Maintaining the flexibility to configure the channel spacing up to the nominal for Rel-8, while still staying on the 300 kHz grid, would give operators assurance of a more robust network operation for legacy devices in terms of adjacent channel selectivity. The minimum spacing may still work, but no selectivity or unwanted emission requirements in TS 36.101 v8/9 apply then. The drawback of option 3 is possibly an increased test burden, and the guard band to adjacent operator blocks or other services: to be continued.
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