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1
Introduction
In this contribution, we make a text proposal for the clause on output power in the TR for the WCS band. The rules in FCC Order 12-130 for the WCS band contain EIRP requirements for the UE (and BS). This will have implications on the specification of the conducted output power, but the antenna gain for a UE is not known a priori. Furthermore, the gain can be different for single antenna operation and UL MIMO operation with two ports active. In view of this, it is relevant to start by discussing the 0 dBi antenna gain assumption in the general part of the transmitter requirements in 36.101. 
2
The EIRP in-band requirement
There are already EIRP requirements in the 36.104, but these are converted to a conducted output powers that are declared. This is a closed route for the UE, so instead we look at the general part of the transmitter requirements and the 0 dBi antenna gain assumption that has been around since GSM days. Already in the 45.005 we find:

Throughout this clause, unless otherwise stated, requirements are given in terms of power levels at the antenna connector of the equipment. For equipment with integral antenna only, a reference antenna with 0 dBi gain shall be assumed.

The 0 dBi antenna gain is assumed for MS that is not equipped with a permanent connector such that the antenna can be disconnected and the test equipment connected directly. Radiated measurements are then made and a calibration procedure, specified in 51.010, is used to find the relation between the received power and the conducted output power output with a half-way dipole replacing the MS under test. The MS is rotated during the test (excerpt in Annex A for the interested) and an average is used, which means that the MS antenna pattern is averaged. 

Thus the procedure above and the 0 dBi assumption are not immediately applicable to the EIRP requirement that refers to the maximum radiation intensity. However, for a UE equipped with one transmitter port one could possibly convert the EIRP requirement into a conductive requirement by a 0 dBi antenna gain. For UEs supporting UL-MIMO, the 0 dBi assumption would be more questionable. 

The rules in FCC 12-130 states that for
(3) Mobile and portable stations. 

(i) For mobile and portable stations transmitting in the 2305-2315 MHz band or the 2350-2360 MHz band, the average EIRP must not exceed 50 milliwatts within any 1 megahertz of authorized bandwidth, except that for mobile and portable stations compliant with 3GPP LTE standards or another advanced mobile broadband protocol that avoids concentrating energy at the edge of the operating band the average EIRP must not exceed 250 milliwatts within any 5 megahertz of authorized bandwidth but may exceed 50 milliwatts within any 1 megahertz of authorized bandwidth. For mobile and portable stations using time division duplexing (TDD) technology, the duty cycle must not exceed 38 percent in the 2305-2315 MHz and 2350-2360 MHz bands. Mobile and portable stations using FDD technology are restricted to transmitting in the 2305-2315 MHz band. Power averaging shall not include intervals in which the transmitter is off.
This regulatory EIRP requirement does not allow any tolerance, but a test tolerance may nevertheless be accommodated should the requirement be verified by the FCC. Following this, an assumed 0 dBi antenna gain for single-port operation would imply a MOP specification of +23 dBm +1/-3 dB to make sure the conducted output power stays below +24 dBm. However, the actual EIRP for a UE under test can of course exceed 0 dBi in the maximum direction even if the TRP in free space is considerably less than +24 dBm. 
The background to the EIRP limit can be found in the 2010 WCS R&O [1]
35. Mobile and Portable (Handheld) Device Power Limits. In response 

to the 2007 Notice's request for comment regarding applicable mobile 

and portable device power limits, the WCS Coalition argues that, in 

conjunction with the use of certain OOBE limits (described below), 

mobile and portable devices should be permitted to operate at a maximum 

of 250 mW average EIRP, and subject to the use of transmit power 

control mechanisms. In contrast, SDARS licensees initially proposed 

that WCS mobile and portable devices operating on WCS Blocks A and B 

should be limited to 10 mW EIRP, and that mobile and portable devices 

operating in WCS Blocks C and D should be limited to 1 mW EIRP. More 

recently, Sirius XM Radio, Inc., a SDARS licensee,\17\ advocates that 

no change be made to current technical restrictions for mobile and 

portable devices on the C and D blocks. After a review of the technical 

analyses submitted by the parties, the Commission determines that a 

power level of 250 mW per 5-megahertz average EIRP for Blocks A and B 

and for the lower 2.5 megahertz of the WCS C Block and upper 2.5 

megahertz of the WCS D Block, limited to 50 mW/MHz of EIRP, using ATPC 

and subject to the OOBE limit discussed below, should allow adequate 

user reception of satellite radio, while also enabling WCS licensees, 

including small entities, to provide valuable mobile services to the 

public. Further, the Commission believes that prohibiting mobile and 

portable devices from transmitting in the 2.5 megahertz portions of the 

WCS C and D Blocks closest to the SDARS band will further limit the 

potential for harmful interference to SDARS receivers in the 2320-2345 

MHz band. The Commission believes that its overall approach strikes the 

appropriate balance between the WCS Coalition's request that the 

Commission adopt a 250 mW average EIRP limit for mobile and portable 

stations in WCS Blocks A and B and the 2.5 megahertz portions of WCS 

Blocks C and D furthest from the SDARS band, and its reduced stepped 

power levels for WCS Blocks C and D, and SDARS licensees' proposals for 

the WCS band.

The 250 mW in-band EIRP requirement is thus devised for protecting SDARS satellite reception. Instead of using the assumed 0 dBi antenna gain that is actually related to testing, the standard PC3 requirement of +23 dBm +2/-2 dB could be specified which would allow a -1 dBi antenna gain in the direction of maximum radiation for compliance with the requirement. Should interference into SDARS receives become unacceptable in live operation, the PEMAX could be configured to further reduce the in-band emissions in the cells where interference is recorded. Likewise, a PEMAX < +25 dBm could be configured in a conformance test to reduce the total radiated power should the FCC EIRP requirement require verification. This would also serves as a guideline for WCS operators in determining an appropriate PEMAX for cells with SDARS compatibility problems. 
For UL MIMO operation, the maximum antenna gain may be larger and the EIRP increase with an assumed +23 dBm +2/-2 dB total output power (both ports). The +23 dBm +2/-2 dB total output power requirement could still be specified recognizing that PEMAX could be configured in case interference arises. The PEMAX may have ten have to be lower if many UE(s) are UL MIMO capable. 
It is noted that the lower tolerance limit may have to be modified due to duplexer and the OOBE requirements, but the upper tolerance should be specified +2 dB with a +23 dBm nominal output power. 
3
Proposal

It is proposed to specify a +23 dBm +2/-[2] minimum requirement for Power Class 3 operation in the WCS band. This also applies to UL MIMO operation.  

It is further proposed to include the text below into the TR for the WCS band.
References

[1]

FCC Report and Order in WT Docket No. 07-293
Annex A
Excerpt from 51.010 on measurements of MS without antenna connector

Note the calibration procedure in step b) below in which a relation between (the received) power output measurements and the output power of the RF test generator.

13.3.4.2
Method of test for equipment with an integral antenna

NOTE:
If the MS is equipped with a permanent connector, such that the antenna can be disconnected and the SS be connected directly, then the method of subclause 13.3.4.1 will be applied.

The tests in this subclause are performed on an unmodified test sample.

13.3.4.2.1
Initial conditions

The MS is placed in the anechoic shielded chamber (annex 1, GC5) or on the outdoor test site, on an isolated support, in the position for normal use, at a distance of at least 3 metres from a test antenna, connected to the SS.

NOTE:
The test method described has been written for measurement in an anechoic shielded chamber. If an outdoor test site is used then, in addition, it is necessary to raise/lower the test antenna through the specified height range to maximize the received power levels from both the test sample and the substitution antenna.

A call is set up by the SS according to the generic call set up procedure on a channel with ARFCN in the Mid ARFCN range, power control level set to Max power. MS_TXPWR_MAX_CCH is set to the maximum value supported by the Power Class of the Mobile under test. For DCS 1 800 mobile stations the POWER_OFFSET parameter is set to 6 dB.

13.3.4.2.2
Procedure

a)
With the initial conditions set according to subclause 13.3.4.2.1 the test procedure in subclause 13.3.4.1.2 is followed up to and including step i), except that in step a), when measurements are done at maximum power for ARFCN in the Low, Mid and High range, the measurement is made eight times with the MS rotated by n*45 degrees for all values of n in the range 0 to 7.


The measurements taken are received transmitter output power measurements rather than transmitter output power measurements, the output power measurement values can be derived as follows.

b)
Assessment of test site loss for scaling of received output power measurements.


The MS is replaced by a half-wave dipole, resonating at the centre frequency of the transmit band, connected to an RF generator.


The frequency of the RF signal generator is set to the frequency of the ARFCN used for the 24 measurements in step a), the output power is adjusted to reproduce the received transmitter output power averages recorded in step a).


For each indication the power, delivered by the generator (in Watts) to the half-wave dipole, is recorded. These values are recorded in the form Pnc, where n = MS rotation and c = channel number.


For each channel number used compute:



 EMBED Word.Picture.6  




from which: Pac (Tx dBm) = 10log10(Pac) + 30 + 2,15


The difference, for each of the three channels, between the actual transmitter output power averaged over the 8 measurement orientations and the received transmitter output power at orientation n = 0 is used to scale the received measurement results to actual transmitter output powers for all measured power control levels and ARFCN, which can then be checked against the requirements.

c)
Temporary antenna connector calibration factors (transmit).


A modified test sample equipped with a temporary antenna connector is placed in a climatic test chamber and is linked to the SS by means of the temporary antenna connector.


Under normal test conditions, the power measurement and calculation parts of steps a) to i) of 13.3.4.1.2 are repeated except that the repeats at step d) are only performed for power control level 10 and the minimum nominal output power level supported by the MS.

NOTE 1:
The values noted here are related to the output transmitter carrier power levels under normal test conditions, which are known after step b). Therefore frequency dependent calibration factors that account for the effects of the temporary antenna connector can be determined.

d)
Measurements at extreme test conditions.

TEXT PROPOSAL:

<start of text proposal>

6
Study of E-UTRA specific issues

6.1
UE transmitter requirements

6.2.1
Output power

The regulations summarized in [4] for the UE stipulate that when using 3GPP LTE standards, the EIRP of the device must not exceed 250 mW within any 5 MHz of authorized bandwidth.  Assuming an antenna gain of 0 dBi or lower as is typically used for a UE, a power class 3 LTE UE complies with this requirement.  Additionally, the regulations stipulate that when using FDD technology, the uplink is limited to the range 2305 – 2315 which is wholly consistent with this new band proposal.

Proposal 1:  The UE should be defined as a power class 3 device for the WCS band.  The maximum output power is specified to be 23 dBm +2/-[2] dB.  The output power tolerance can be finalized after study of the duplexer and PA for this band.
A +23 dBm +2/-[2] minimum requirement should also be specified for UL MIMO operation even though the UE antenna gain may exceed 0 dBi when transmitting on two ports. The regulatory EIRP requirement is devised for protecting SDARS satellite reception. Should interference into SDARS receives become unacceptable in live operation, the PEMAX could be configured to reduce the in-band emissions in the cells where harmful interference to SDARS is recorded.
6.2.2
Emission mask

The UE emission mask requirements for the WCS band come from the FCC part 27.53 regulatory rules.  Based on a 
<end of text proposal>
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