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1 Introduction
There are a number of conducted requirements which are RAT specific and specify the accuracy of the control channels with respect to power indicted by the BS. 

These requirements were complicated to specify for the hybrid AAS BS as the control channels may be beam formed and transmitted over a number of TRX units.

A companion paper [1] discussed how these requirements could be translated into OAT requirements. The proposals in that paper are taken and used as basis of a TP to TR 37.843.

2 Discussion

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.
3 References
[1] R4-1703910

TX Power requirements (dynamic range, DL-RS power etc)

Huawei
4 Text Proposal:

TR37.843  v0.0.1
--------------Start of text proposal-------------
3
Definitions, symbols and abbreviations

3.1
Definitions

{Unchanged definitions omitted}

3.2
Symbols

{Unchanged symbols omitted}

PRated,c,EIRP
The rated EIRP when all the transmitter units are operating at their rated output power for a single carrier.
3.3
Abbreviations

{Unchanged abbreviations omitted}

5
Radiated transmitter characteristics 
{Unchanged sections omitted}

5.2.5 Control channel accuracy

5.2.5.1 Background

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.

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 x dB of the power indicated on the BCH (UTRA) or DL-SCH (E-UTRA), where x is different for each requirement and can be found in [37.105].
For hybrid 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 responsible for transmitting the control channel) was compared to the power indicted on the BCH (UTRA) or DL-SCH (E-UTRA).
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 (UTRA) or DL-SCH (E-UTRA) by the beam forming weight for each TAB connector.

The UTRA FDD addition CPICH power requirement for MIMO is slightly more complicated (both in 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 - 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 connectors. The requirement in this case is the difference between the P-CPICH power and the S-CPICH power. 

5.2.5.2 Core requirement

The UTRA FDD primary CPICH power, UTRA TDD primary CPICH power and the E-UTRA DL RS power requirements are all accuracy requirements with respect to an absolute power indicted on the BCH (UTRA) or DL-SCH (E-UTRA). 

The indicated power is provided by the BS, and clearly this is related to the BS rated output power. For non-AAS and hybrid AAS this power is a conducted power (PRated,c), however the OTA AAS does not have a conducted interface so the conducted power is not declared.

The radiated power is related to the conducted power as follows:
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where D= antenna directivity, LTX = In band Tx path loss (inc antenna efficiency, distribution loss etc)
Whilst LTX may be required for some requirements (BS class power limits for example), in this case it is not necessary, as the indicted power by the BS is provided based on the information it has, in this case the rated TRP is equivalent to the total conducted power, hence it is preferable  for the BS to use this when indicting the BS power. The offset of LTX is not necessary.

The antenna directivity can be easily calculated using existing declared figures as:
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As the core requirement for UTRA FDD primary CPICH power, UTRA TDD primary CPICH power and the E-UTRA DL RS power is an absolute requirement, the OTA accuracy requirement can be derived using the same methodology as the EIRP accuracy requirement. The EIRP accuracy requirement allows for an additional (non-correlated) 0.9dB error.
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Hence the control channel absolute accuracy requirement is given by:
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For example for DL-RS the conduced requirement is 2.1dB so the OTA requirement should be:
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The core requirement for UTRA FDD primary CPICH power, UTRA TDD primary CPICH power and the E-UTRA DL RS power can hence be worded as:

The control channel power of each carrier shall be within 
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The requirement for UTRA FDD additional CPICH power for MIMO mode is a differential between 2 measured powers, it is not referenced to an indicated absolute power so does not require any corrections for the antenna directivity. Also as it is differential any error due to the composite array would be the same on both powers, hence the requirement can remain as it is.
5.2.5.3 Conformance requirement

The control channel power accuracy requirement is intended to ensure that channels within the modulated signal maintain their power accuracy (essentially conforming that sufficient quantization is provided). The test condition for the almost all single direction requirements such as this is that the AAS BS is operating with the highest rated beam EIRP, as such all the TRX units will be operating at maximum power.  In such a condition beam forming (for both steering and beam width) are done using phase manipulation and will not vary the accuracy of the power allocated to the control channels. Hence it is not necessary to show conformance in more than 1 direction.

Conformance testing of the control channel power accuracy is done at the reference steering direction for the narrowest (i.e. highest EIRP) declared beam. 

Note beams are declared at their highest rated beam EIRP.
--------------end of text proposal-------------
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