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1 Introduction
There are a number of conducted requirements which apply to the power accuracy and range of the output power. In TS 37.105 these are in the sub-clauses on control channel power (CPICH, DL-RS power etc..) and the sub-clause on power dynamics. 

These requirements are usually referenced to the rated output power and as such are related to the output power accuracy requirement.

These requirements are further discussed in this paper.
2 Discussion

2.1 Control channel power
There are a number of control channel power requirements in TS 37.105. The requirements are intended to confirm that power accuracy of the control channels is acceptable. As the control channels represent only a small fraction of the total power which is tested during the output power accuracy requirement. This requirement t effectively confirms that the quantization of the signal is acceptable. i.e. there are enough bits in the BB and the converters to maintain accuracy for lower power signals.
As the requirements are specific for control channels they are different for the different RAT’s

For UTRA

· UTRA FDD primary CPICH power
· UTRA TDD primary CCPCH power
· UTRA FDD additional CPICH power for MIMO mode
And for E-UTRA

· E-UTRA DL RS power
The UTRA FDD primary CPICH power, UTRA TDD primary CPICH power and the E-UTRA DL RS power are all very similar requirements. They all confirm the accuracy of the specified control channel is within 2.1dB of the power indicated on the BCH (UTRA) or DL-SCH (E-UTRA).
For AAS BS the possibility that these signals may be transmitted over a number of transceiver units so that the control channels could be beam formed was considered.  The requirement was modified so that the control channel power on a group of TAB connectors (those transmitting the control channel) was compared to the power indicted on the BCH/DL-SCH.

The option to have a requirement per connector was also provided by using a declared set of beam forming weights for the TAB connector group and modifying the power indicated on the BCH/DL-SCH by the beam forming weight for each TAB connector.

The UTRA FDD addition CPICH power requirement for MIMO is lightly more complicated (both n AAS and non-AAS requirements) as it introduces the concept of “antenna 1”, “antenna 2”, “antenna 3” and “antenna 4”, P-CPICH is transmitted on antenna 1 and S-CPICH on antenna 2 to 3. In non-AAS each antenna refers to an antenna connector, in AAS as the signals can be beam formed by a number of transceiver units the “antenna” applies to a declared group of TAB connector. The requirement in this case is the difference between the P-CPICH power and the S-CPICH power. As the requirement is differential it is slightly tighter at ±2dB.

2.2 OTA

In all cases the conducted AAS requirements for the control channel requirements refer to declared groups of TAB connector which are responsible for transmitting the control channels. The signals from the TAB connectors are radiated through the composite array and can be measured OTA. As such the requirement OTA is simpler than the conducted requirement as only a single beam need be measured rather than the sum of multiple TAB connectors. The declared TAB connector groups and optional beam forming weights are also not necessary as these are all inside the AAS black box.
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Figure 1. Measuring DL_RS power for AAS BS conducted 
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Figure 2. Measuring DL_RS power for AAS BS OTA 

The OTA system will require measurement of both polarisations.

The UTRA FDD primary CPICH power, UTRA TDD primary CPICH power and the E-UTRA DL RS power requirements are based on accuracy compared to a value which is indicated on the BCH/DL-SCH. 
In a conducted requirement this value applies to the conducted power, and of course this is what is measured. However in an OTA requirement only the OTA power can be included. This of course includes the antenna gain and any loss between the conducted interface and the radiated signal:
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where D= antenna directivity, LTX = In band Tx path loss (inc antenna efficiency, distribution loss etc)
For the Output power requirements however we declare 2 types of radiated power:
PRated,c,TRP
The rated total radiated power when all the transmitter units are operating at their rated output power for a single carrier.
Note. This definition is already agreed in 37.843.
And

Highest rated beam EIRP: EIRP that is declared as being achieved in the beam peak direction associated with a particular beam direction pair when all TRXU responsible for generating the beam are at maximum output power.
Note. This definition is yet to be agreed. It can be abbreviated to PRated,c,EIRP
So it is possible to extract the D value for existing declared powers



[image: image4.wmf]TRP

c

Rated

EIRP

c

Rated

P

P

D

,

,

,

,

-

=


The value of LTX is yet to be agreed, however for this requirement it is likely not required. 

The indicted power on the BCH/DL-SCH is provided by the BS software. For a conducted system it must be aware of the transceiver unit (or AAS system) conducted power and how much is allocated to the control channel. For an all OTA system it is not necessary for the SW to know the power available at a non-existent conducted interface. It would be more appropriate for it to reference to the TRP. If this is the case LTX is not important.

Proposal 1: The control channel power must be within ±xdB of the power indicted on the BSC/DL-SCH + D where D=PRated,c,EIRP-PRated,c,TRP. The power indicted on the BCH/DL-SCH by the BS is related to the declared TRP (rather than the conducted power)
At this stage the accuracy requirement x is FFS.

For the UTRA FDD additional CPICH power for MIMO mode the requirement is differential rather than absolute (difference between P-CPICH and S-CPICH. So no offsets are required.

2.3 Accuracy requirement

The EIRP accuracy requirement was studies extensively in TR37.842. It was analyzed by looking at 3 methodologies

· AAS BS performance (using 3 error model)

· Non-AAS + antenna system performance (also using error model)

· Network performance

Whilst all 3 of these methods were studied the agreement was ultimately made by means of compromise between the contributing companies and the agreed EIRP accuracy value was ±2.2dB.

What ever the derivation of this figure it can be assumed an additional variation was accounted for to take nto account the composite array functionality or:
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As we know EIRP accuracy (2.2dB) and the conducted accuracy (2dB) the contribution for the composite array is:
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As the control channel requirements are absolute requirements (referenced to a power indicted on the BCH/DL-SCH, the additional errors due to the composite array should also be considered. 
So for example the DL-RS requirement which is 2.1dB should be:
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Proposal 2: The OTA accuracy for FDD primary CPICH power, UTRA TDD primary CPICH power and the E-UTRA DL RS power requirements is given by:
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Once again as the UTRA FDD additional CPICH power for MIMO mode requirement is differential rather than absolute there is no need to add any additional error contribution as the same error is applied to both measured powers.

2.4 Compliance

For each declared beam (as distinguished by its beam identifier) EIRP accuracy is measured at 5 conformance directions representing the extremes of the beam steering capability. This ensures that accuracy is maintained and the performance of the composite antenna is verified spatially.

As this is done for the EIRP accuracy it is not necessary to re-test the beam steering capability when doing the control channel power measurements. The intention of the control channel measurements is to ensure that the quantization on the TRXU is sufficient to maintain the control channel accuracy. As the condition for the test is all TRXU are operating at their highest rated output power, steering the beam will not change the quantization accuracy within the beam and the control channel accuracy should be independent of the steering angle.

Hence it is not necessary to show conformance at all steering directions but only the reference steering direction.

Additionally as the condition is that all TRXU are operating at highest rated output power, the beam shape is not important, in this case manipulating the beam width using the phase is similar to steering the beam. Hence control channel accuracy need only me measured at a single beam width. 

A similar condition exists for frequency error – it is sensible that the same beam definition is used for both, the narrowest beam (with highest EIRP is suggested.
Proposal 3: Conformance testing of control channel power accuracy is done at the reference steering direction for the narrowest (highest EIRP) beam.
3 Summary
The Control channel power accuracy requirements have been investigated  and a proposal for how the existing conducted requirements can be translated into OTA requirements has been made. The proposals are:

Proposal 1: The control channel power must be within ±xdB of the power indicted on the BSC/DL-SCH + D where D=PRated,c,EIRP-PRated,c,TRP. The power indicted on the BCH/DL-SCH by the BS is related to the declared TRP (rather than the conducted power)

Proposal 2: The OTA accuracy for FDD primary CPICH power, UTRA TDD primary CPICH power and the E-UTRA DL RS power requirements is given by:
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Proposal 3: Conformance testing of control channel power accuracy is done at the reference steering direction for the narrowest (highest EIRP) beam.
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