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1. Introduction
BS implementation feasibility of the carrier aggregation scenarios captured in the TR [1] is an important aspect of the SI phase. This TP proposes text for a new clause Subclause 5.4.4 Implementation feasibility of carrier aggregation scenarios.
TEXT PROPOSAL:
----- start of next change -----

5.4
BS RF requirements
5.4.4
Implementation feasibility of carrier aggregation scenarios

This Subclause discusses aspects related to the implementation feasibility of the carrier aggregation scenarios in clause 5.1.2. The discussion is limited to FDD and to the wide area BS class.
5.4.2.5.1
Intra-band contiguous carrier aggregation

One important aspect for Intra-band contiguous carrier aggregation is the maximum bandwidth which can be expected for transmit and receive across a single antenna connector. The BS transmit direction is understood to be more limiting than BS receive, due to the required high power linear PAs. A typical DAPD PAs optimized for Rel-8 LTE may have a usable bandwidth of 20 MHz and transmit power of up to 60W. Extending the usable bandwidth to > 20 MHz leads to the following design challenges:

· increasing the bandwidth will make linearization more challenging (DAPD, clipping,…), leading potentially to lower PA output power and reduced efficiency.

· LTE-Advanced would need to evolve from the transmit powers per CC (or per MHz) used on existing Rel-8 LTE sites. This would require higher PA output power.

· TX IMD products may fall into the own receive channels for operating bands with narrow duplex gap.
· offset of the own RX channels to the edge of the used TX band decreases, which makes it more difficult to achieve the necessary attenuation of spurious emissions to protect the own receiver.

While there is potential to evolve the usable bandwidth of current PA technologies from 20 MHz to ~40 MHz, performance degradations, e.g., reduced output power per CC compared to 20 MHz Rel-8 LTE need to be considered. At the same time the combining of CCs going through separate PAs based on “air-combining” will either require multiple transmit antennas or lossy wideband combiners as diplexers are not feasible for contiguous CCs. Therefore, in order to facilitate also > 20 MHz CA with a RF performance per CC aligned with that of a Rel-8 LTE 20 MHz CC, the specifications should also support CA with a PA BW ≤ 20 MHz, i.e. a PA BW > 20 MHz shall not be mandated by the specifications.

These aspects are relevant for the contiguous carrier aggregation scenarios with DL aggregation bandwidths of > 20 MHz i.e. FDD Scenarios # 1, #4 and #11.

The remaining FDD scenarios, have a maximum contiguous aggregated DL bandwidth of ≤ 20 MHz per band (or are intra-band non- contiguous CA) and are not impacted by PA BW limitations.
5.4.2.5.2
Intra-band non-contiguous carrier aggregation

The limitations in the usable PA bandwidth discussed in Subclause 5.4.2.5.1 apply also for Intra-band non-contiguous carrier aggregation with a single PA. When the resulting frequency range from the lowest CC to the highest CC exceeds the PA bandwidth, transmission using multiple PAs needs to be considered, together with either “air-combining” using multiple transmit antennas or, alternatively, some RF combining approach. These remarks are relevant for Scenarios #4, #5 and #12.

5.4.2.5.3
Inter-band non-contiguous carrier aggregation

Inter-band non-contiguous carrier aggregation requires the use of multiple PAs. The relationship between the number of operating bands and antenna connectors has already been discussed in Subclauses 5.4.2.1. Naturally, the same issues regarding the per-band CA mentioned in Subclauses 5.4.2.5.1 and 5.4.2.5.2 apply here as well.  However, in addition to the possible need for separate antenna connectors (and larger BS configurations) on a per-band basis, Inter-band CA is not seen to pose specific implementation issues.
5.4.2.5.4 Aspects related to MIMO multi-TX

As shown the previous subclauses, CA might require the use of more than one transmit antenna (PA). If in addition MIMO is used, the number of required transmit antennas (PA) is to be multiplied accordingly. As an example, Scenario #1 using 8x8 MIMO leads to very large BS configurations when compared to typical 3G (or Rel-8 LTE) sites of today.
----- end of change -----
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