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1.
Introduction
The RAN4 work to specify the RF requirements for Multicarrier and Multi-RAT BS has started. For UTRA-FDD and E-UTRA FDD, many test requirements are defined with respect to the “rated output power”, which is the maximum output power supported by the transmitter. This value is declared by the manufacturer. For Multicarrier and Multi-RAT BS, due to the increased number of combinations and scenarios it is likely that this single declared parameter will not be sufficient to accurately describe the transmitter capability. For instance, for Multicarrier and Multi-RAT BS, the hardware of the transmitter is shared amongst several carriers, carrying different RATs and it may be appropriate that the manufacturer declare in what extend the total available output power for a given combination may be shared between carriers & RATs. 
2.
Discussion
2.1
Maximum output power
For a given power amplifier, the available output power depends on:
· the PAPR of the signal

· the applicable requirements for signal quality (EVM) and unwanted emissions 

For a single-RAT BS, the PAPR and requirements are fixed: it is possible to declare a single value that gives the transmitter capability. For Multicarrier and Multi-RAT BS, the above statement is not valid and it is thus proposed the manufacturer may declare several rated output power values, depending on the supported combinations. 
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Figure 1: Impact of  carriers & RATs configuration on transmitter maximum output power
The three figures above have been plot assuming a 15MHz capable transmitter and 60W output power for multi-carrier UTRA-FDD. This illustrates the fact that the output power for a given amplifier depends on the composite signal and the applicable requirements: on the two first figures, there is a small margin over the spectrum mask requirement. On the third one (15MHz E-UTRA), the margin is larger, suggesting that the transmitter may be declared with higher power for that configuration.

Having multiple Prat depending on the configurations would ensure the optimum usage of a given transmitter. 

2.2
Power sharing amongst carriers

In a Multicarrier/Single-RAT scenario, it is likely that the maximum output power of the transmitter is almost equally shared between cells: 

· the maximum transmission power in the cell setup message have equal or close values for all carriers handled by a single transmitter in a given sector.
· During operation, the system usually tries to share the load between cells which reduced the imbalance between power levels between carriers handled by a single transmitter in a given sector

In a Multicarrier/Multi-RAT scenario, the assumptions above may not be valid anymore for the following reasons

· Power allocation for each RAT may depend on their respective bandwidth

· Different RATs can be used for different usages: the load sharing principle that can be used for single RAT may be not applicable

· If one of the RATs is an emerging technology, it may be wished to keep a large capacity on the legacy RAT in the early phase of deployment of the new RAT while the number of users is low.

Thus, in addition to have the rated output power depending on the configurations, it is proposed that the allowed range for each carrier/RAT is also part of the manufacturer’s declaration.

2.3
Impact on test requirements
2.3.1
EVM
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Figure 2: Impact of power sharing ration on EVM requirements
The above figures illustrate how the EVM may be impacted by the power sharing ratio between RATs. On the right figure, the noise level from the E-UTRA signal within the UTRA-FDD signal band is increased, which increases the EVM of the UTRA-FDD signal.

Thus it is recommended to measure EVM for the highest power sharing ratios supported by the transmitter. 
It is probably sufficient to only test the power sharing configurations for which total output power is equal to the ratified output power, re-using the already defined test models (for instance, UTRA-FDD carrier is tested with TM1, TM5 and/or TM6 depending on the support of 16QAM and 64QAM).

It is proposed also to re-use the same requirement as defined for the single RAT BS (for instance 17.5% (TM1), 12.5%, -21dB RCDE (TM6) for UTRA-FDD).

However, the test tolerances may have to be revised due to the presence of adjacent carrier, potentially at higher power than the measured carrier. Inputs from measurement equipment manufacturers are welcome on this question.

2.3.2
Total output power dynamic range

Let’s assume a 15MHz transmitter, with Prat=60W and focus on the configuration where UTRA-FDD and 10MHz E-UTRA are transmitted simultaneously.

Let’s further assume the highest power ratios at maximum power are:

· 10W for UTRA / 50 W for 10MHz E-UTRA. (1): this is the configuration with the highest power allowed for 10MHz  E-UTRA
· 20W for UTRA-FDD / 40W for 10MHz E-UTRA. (2): this is the configuration with the highest power allowed for UTRA-FDD
The most stringent situation for testing the total output power dynamic range would be:

· to apply the test requirement of UTRA-FDD when the BS configuration is (1) (i.e. TM4, at power below 10W – 18dB for UTRA-FDD , while 10MHz E-UTRA is transmitted at 50W)
· to apply the test requirement of 10 MHz E-UTRA when the BS configuration is (2)  (i.e. E-TM2 at power below 40W – 16.9dB, while UTRA-FDD is transmitted at 20W) 
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Figure 3: Testing UTRA-FDD total dynamic range
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Figure 4: Testing E-UTRA total dynamic range
For UTRA-FDD (25.141) it has to be noted that the dynamic range is defined with respect to the ratified output power only: the “minimum DL power capability”, which is the lowest allowed value for the maximum transmission power in the cell setup message is not considered. The output power dynamic range is then defined to take into account two aspects:

· the cell is setup with a low value for its maximum transmission power

· the low load of the cell (only common channels are transmitted)
In the above proposal, since the test is performed at the minimum value allowed for the maximum transmission power of the UTRA-FDD cell , a relaxation of the total dynamic range may be considered: only the difference between the maximum load and minimum load could be considered. This is FFS.
2.3.3
Power control dynamic range

The dynamic range for power control is linked with the baseband capability of the BS. Thus, it seems not necessary to repeat the tests related to the power control for all highest power sharing ratios supported by the transmitter.

2.3.4
Out-of-band emissions
On both figures below, the total output power is 60W. On the left figure, 20W is allocated to UTRA-FDD, 40W for 10MHz E-UTRA: the spectrum mask requirements are passed with margin. On the right figure, 30W is allocated for both UTRA-FDD and 10MHz E-UTRA: there is no more margins over the spectrum mask requirements for low frequencies; the transmitter taken for this example cannot be declared to support that power sharing configuration. 
Thus, it is also recommended to test out-of-band emissions requirements for the highest power sharing ratios supported at maximum output power.
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Figure 5:  Impact of power sharing on out-of-band emissions requirements
With the example in 2.3.2, considering only the configurations where UTRA-FDD and 10MHz E-UTRA are transmitted simultaneously, the spectrum mask requirements would be tested for 
· configuration (1): 10W UTRA-FDD / 50W 10MHz E-UTRA

· configuration (2): 20W UTRA-FDD / 40W 10MHz E-UTRA

Any other allowed combination (for instance 15W UTRA-FDD / 45W 10MHz E-UTRA) will not have to be tested.
2.3.5
Spurious emissions and Tx intermodulation
The power sharing ratio mostly impacts the spectrum at frequencies close to the carriers. For the spurious emissions and Tx intermodulation, the measurements are performed outside of the operating band and the way the power is shared is likely to have a small impact. It is then probably not necessary to repeat these measurements for all highest power sharing ratios between  RATs and carriers. 
3.
Conclusions

Testing aspects of the multicarrier/multi-RAT BS transmitter were addressed in this paper. 
It is proposed that the ratified output power may be defined per supported configuration. 
The impact on the way the ratified output power is shared amongst carriers and RATs was also discussed and it is proposed that some measurements are performed with the highest power sharing ratio supported by the transmitter for some requirements (e.g. EVM, out-of-band emissions, total dynamic range). 
It is proposed that the power sharing aspects are part of the manufacturer’s declaration, in addition to the ratified output power(s).


































































