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Introduction
In the current version of the test specification the test configurations are reasonably well defined. However one point still remaining is the power allocation to the various carriers. In this contribution we propose a way to allocate powers to the test configurations used for transmitter tests.
Power allocation for TC1, TC2 and TC3
TC1 and TC2 are multi carrier configurations which make the power allocation method reasonably simple. It is reasonable to expect that for a MSR BS configured to use only one type of RAT the per carrier power will also be the same. The reason is that the coverage for each carrier should be the same. For TC3 there are both E-UTRA and UTRA carriers, but since the link budget is similar for these RATs the coverage will be the same for the same carrier output power.
Thus for TC1, TC2 and TC3 the same power should be used for all carriers. The power should be set so that the sum of the carrier powers is equal to the maximum UTRA/E-UTRA/total power. 
For the test configurations with E-UTRA (TC2 and TC3) there may be a difference in the PSD since the carriers in the test configuration may have different channel bandwidth. This may not be in line with the expected use cases, however using the same power on all carriers simplifies the power allocation and will provide sufficient test coverage anyway.
Power allocation for TC4

The power allocation for TC4 is more complicated. Since one of the RATs used is GSM it is reasonable to expect a difference in the allocated power for each individual carrier. In addition there are more constraints to take into considereation since each RAT has a maximum per carrier power and maximum per RAT power in addition to the maximum total output power.

It is possible to formulate the power allocation problem as an optimization problem that aims to maximize the total output power as well as keeping the difference between individual carrier as large as possible. If we assume that edge carriers of the test configuration should get a high power level and the interior carriers should all get the same power, we can formulate the optimization problem like this for TC4b (a similar formulation can be used for TC4a and TC4c):
The following notation is used: Ng is the number of GSM carriers, Nl is the number of LTE carriers, PGi is the power of GSM carrier i, where PG1 is the power of the edge carrier. In the same way PLi is the power of LTE carrier i. PGmax  is maximum declared power for GSM, and PGcmax is the maximum per carrier power for GSM. PLmax and PLcmax are the related values for LTE, finally Pmax is the maximum declared output power and Δmax is the declared maximum supported difference. 
Thus the problem is formulated as:

min  Pmax - (  PG1  + PG2 + … + PGNg + PL1 + PL2 + … + PLNl )  +    
       + (PL2 Δmax - PL1) + (PG2 Δmax – PG1)  
s.t. 
PG2 = … = PGNg = PL2 = … = PLNl (Internal carriers are the same power)
PG1  + PG2 + … + PGNg + PL1 + PL2 + … + PLNl ≤ Pmax  (The total power cannot exceed the declared output power)

PG1  + PG2 + … + PGNg ≤ PUmax (The total GSM power cannot be larger than the declared value)
PL1 + PL2 + … + PLNl  ≤ PLmax 

PGi ≤ PGcmax (The GSM carrier power cannot be larger than the declared value)
PLi ≤ PLcmax
PG1  / PG2 ≤ Δmax  (The edge carrier should be larger the center carriers, up to the declared maximum difference)

PL1  / PL2 ≤ Δmax  
0 ≤ PGi ( Powers cannot be negative)
0 ≤ PLi
The objective function sums strives to minimize the unused power, i.e. the difference between the maximum power and the power allocated in the test configuration. It also tries to maximize the difference between the first and second carrier. This is done by comparing the power difference between the edge and center carrier. Notice that for practical test configurations, i.e. when there are more internal than edge carriers, this is a weaker requirement than trying to maximize the used power. Thus if possible the optimum is at the maximum output power.
We can make a few observations about the problem. First of all for most practical test configurations it is a relatively small problem and possible to solve using computational methods. If we consider that the power values are not continous in practical cases, i.e power values can only be configured in discrete steps it is clear that this problem is non-contigous at the same time the problem is non-linear which makes this optimization problem a “hard” problem.
The final observation we make is that this is complicated to put in normative text.
To avoid complicating the specification and not compromise the timeplan we propose to allocate the same power to all carriers. Since the carrier bandwidths are different in the test configurations the resulting difference in PSD should ensure sufficient test coverage. For example the difference in PSD for a 5 MHz LTE carrier and a GSM carrier is roughly 14 dB.
Power allocation for TC5 and TC6

TC5 and TC6 are not used for transmitter tests and thus there is no need to make any power allocation for these test configurations.
Summary
It is possible to create a method to allocate different powers to each carrier in a test configuration. However the added complexity is high and there is little benefit in test coverage compared to allocating the same power to all carriers. We propose that the attached TP for allocating power is agreed and implemented in TS 37.141.
4.8
MSR test configurations

The test configurations shall be constructed using the method below together with the parameters declared by the manufacturer as listed in subclause 4.7.

For test configurations used in receiver tests only the outermost carriers need to be generated by the test equipment. 
4.8.1
TC1: UTRA multicarrier operation

The purpose of TC1 is to test UTRA multi-carrier aspects.
4.8.1.1
TC1a generation
TC1a is constructed using the following method:

· Place two UTRA FDD carriers adjacent to the high and low edge of the RF bandwidth. The RF bandwidth should be the declared maximum supported RF bandwidth. Notice that the specified FOffset-RAT shall apply on any edge carrier.

· Alternately place a UTRA FDD carrier adjacent to the carrier at the low and high end of the RF bandwidth until there is no more room to fit a carrier or the BS does not support more carriers.

4.8.1.1
TC1b generation

<Text will be added describing TC1b where UTRA TDD carriers are used>
4.8.1.2
TC1 power allocation

Set the power of each carrier to the same power so that the sum of the carrier powers equals the rated output power for UTRA.

4.8.2
TC2: E-UTRA multicarrier operation

The purpose of the TC2 is to test E-UTRA multi-carrier aspects.
4.8.2.1
TC2 generation
TC2 is constructed using the following method:

· Select the narrowest supported E-UTRA carrier and place it at the low RF bandwidth edge. Notice that the specified FOffset-RAT shall apply on the edge carrier. 

· Select as many 5 MHz E-UTRA carriers that the BS supports and that fit in the rest of the RF bandwidth. Place the carriers adjacent to each other and at the high RF bandwidth edge. Notice that the specified FOffset-RAT shall apply on the edge carrier.

· If 5 MHz carriers are not supported the narrowest supported carrier BW should be selected instead of the 5MHz carriers.

4.8.2.2
TC2 power allocation

Set the power of each carrier to the same power so that the sum of the carrier powers equals the rated output power for E-UTRA.

4.8.3
TC3: UTRA and E-UTRA multi RAT operation

The purpose of TC3 is to test UTRA and E-UTRA multi-RAT aspects.
4.8.3.1
TC3a generation

TC3a is constructed using the following method:

· Select aFDD UTRA carrier to be placed at one RF Bandwidth edge. The specified FOffset-RAT shall apply on the edge carrier.

· The RF bandwidth shall be the declared maximum supported RF bandwidth.

· Place a 5 MHz E-UTRA carrier at the other RF bandwidth edge. If that is not possible put the narrowest E-UTRA carrier supported at the other RF bandwidth edge. Notice that the specified FOffset-RAT shall apply on the edge carrier.

· Alternately add FDD UTRA carriers at one end and 5 MHz E-UTRA carriers at the other end adjacent to the already placed carriers until the RF bandwidth is filled or the maximum number of supported carriers is reached.

4.8.3.2
TC3b generation

<Text will be added describing TC3b where UTRA TDD carriers are used>
4.8.3.3
TC3 power allocation

Set the power of each carrier to the same power so that the sum of the carrier powers equals the rated total output power. If the carrier power of the E-UTRA carriers exceed the rated output power per E-UTRA carrier, if the carrier power of the UTRA carriers exceed the rated output power per UTRA carrier, if the sum of the powers of the E-UTRA carriers exceed the rated total output power for E-UTRA or if the sum of the powers of the UTRA carriers exceed the rated total output power for UTRA the all carrier powers are reduced equally much.

4.8.4
TC4: BC2 transmitter operation

The purpose of TC4 is to test multi-RAT operations with GSM for the transmitter.
4.8.4.1
TC4a generation

<Editor’s note: There are currently two alternatives under RAN4 consideration. >

<Alternative 1:>

TC4a is only applicable for a BS that supports UTRA. TC4a is constructed using the following method:

· The RF bandwidth should be the declared maximum supported RF bandwidth.

· [Put one GSM carrier at the high end and one GSM carrier at the low end of the RF bandwidth. The specified FOffset-RAT shall apply on the edge carriers. 

· [Place two UTRA FDD carriers in the middle of the RF bandwidth. If two UTRA FDD carriers cannot fit allocate only one.]

· [Add two GSM carriers at the edges using [TBD] kHz spacing between the GSM carriers.]

· [Alternately allocate two UTRA FDD carriers adjacent to the already placed UTRA FDD carriers and two GSM carriers until no more carriers can be fit or the BS does not support any more carriers.]

<As alternative 2, the three principles put forward in R4‑10537 are proposed for deriving a TC4a generation and a related power allocation.  The final choice of method is ffs. >

4.8.4.2
TC4b generation

<Editor’s note: There are currently two alternatives under RAN4 consideration. >

<Alternative 1:>

TC4b is only applicable for a BS that supports E-UTRA. TC4b is constructed using the following method:

· The RF bandwidth should be the declared maximum supported RF bandwidth.

· [Put one GSM carrier at the high end and one GSM carrier at the low end of the RF bandwidth. The specified FOffset-RAT shall apply on the edge carriers. ]

· [Place two 5 MHz E-UTRA carriers in the middle of the RF bandwidth. If the BS does not support 5 MHz channel BW use the narrowest supported BW, If two carriers do not fit allocate only one carrier.] 

· [Add two GSM carriers at the edges using [TBD] kHz spacing between the GSM carriers.]

· [Alternately allocate two E-UTRA carriers adjacent to the already placed E-UTRA carriers and two GSM carriers until no more carriers can be fit or the BS does not support any more carriers.]

<As alternative 2, the three principles put forward in R4‑10537 are proposed for deriving a TC4b generation and a related power allocation.  The final choice of method is ffs. >

4.8.4.3
TC4c generation

The need for a test configuration containing three RATs, i.e. GSM, UTRA and E-UTRA is FFS.
4.8.4.4
TC4 power allocation

Set the power of each carrier to the same power so that the sum of the carrier powers equals the rated total output power. If the carrier power of the GSM carriers exceed the rated output power per GSM carrier, if the carrier power of the UTRA/E-UTRA carriers exceed the rated output power per UTRA/E-UTRA carrier, if the sum of the powers of the GSM carriers exceed the rated total output power for GSM or if the sum of the powers of the UTRA/E-UTRA carriers exceed the rated total output power for UTRA/E-UTRA the all carrier powers are reduced equally much.

<Text will be added>
4.8.5
TC5: BC2 receiver operation

4.8.5.1
TC5a generation

TC5a is constructed using the following method:

· The RF bandwidth should be the declared maximum supported RF bandwidth.

· Place one GSM carriers at the low RF bandwidth edge. Notice that the specified FOffset-RAT shall apply on the carrier.

· Place a UTRA FDD carrier at the high RF bandwidth edge. Notice that the specified FOffset-RAT shall apply on the carrier.

· Add a GSM carrier at the low end using [600 kHz] spacing between the GSM carriers.

· Alternately add UTRA FDD carriers adjacent to the already placed UTRA FDD carriers and GSM carriers until no more carriers can be fit or the BS does not support more carriers.

4.8.5.2
TC5b generation

TC5b is constructed using the following method:

· The RF bandwidth should be the declared maximum supported RF bandwidth.

· Place one GSM carriers at the low RF bandwidth edge. Notice that the specified FOffset-RAT shall apply on the carrier.

· Place a 5MHz E-UTRA carrier at the high RF bandwidth edge. If the BS does not support 5 MHz channel BW select the narrowest supported channel BW. Notice that the specified FOffset-RAT shall apply on the carrier.

· Add a GSM carrier at the low end using [600 kHz] spacing between the GSM carriers.

· Alternately add E-UTRA carriers adjacent to the already placed E-UTRA carriers and GSM carriers until no more carriers can be fit or the BS does not support more carriers.

4.8.6
TC6: Single carrier for receiver tests

4.8.6.1
TC6a generation

TC6a is constructed using the following method:

· Place a single UTRA carrier in the middle of the maximum supported RF bandwidth.

4.8.6.2
TC6b generation

TC6b is constructed using the following method:

· Place the narrowest supported E-UTRA carrier in the middle of the maximum supported RF bandwidth.
4.8.6.3
TC6c generation

<Text will be added describing TC6c where a single UTRA TDD carrier is used>

4.9
Mapping of requirements towards test configurations
