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1 Introduction
As RAN4 shifted its focus on working out the details of the MSR test configuration, it was found that the manufacturers declarations and test configurations were closely coupled and some revisit to the manufacturer’s declarion was needed. Part of the reason is that the manufacturer’s declaration had been developed before all the implications on test configurations were fully understood. This issue was extensively discussed in RAN4 meeting #55 [1] [3] while no conclusion was reached. In this paper, we further demonstrate the need of a joint consideration and, based on the analysis, propose a solution to close the issue.
2 Discussion
2.1 MSR test configurations
In its current form, it is understood that the manufacturer’s declarion in TS37.141 was simplified to its minimum while being general enough to account for many different combinations of carriers and RATs with potentially different power. And test configurations are constructed using the declared parameters as listed in subclause 4.7.2 [2], which includes the maximum supported RF bandwidth, the maximum number of supported carriers, and the rated total output power, etc. However, it is worth noting that due to the simplication, not all these parameters can be reached simultaneously for realistic application scenarios. For instance, for multi-RAT MSR BS, it could be envisioned that given a fixed maximum supported RF bandwidth, the rated total output power and total number of supported carriers may not be supported simultaneously. As such, if the test configuration design does not take this fact into account, the resulting test configuration coupled with the declaration would not be able to cope with those important cases.
Recognizing the importance of simplified and generic test cases with good test coverage, it is therefore proposed:

1. if the rated total output power and total number of supported carriers according to manufacturer’s declarations in subclause 4.7.2 are simultaneously supported, which is an ideal case, only this idea case is tested. 

2. otherwise, i.e., the rated total output power and total number of supported carriers according to manufacturer’s declarations in subclause 4.7.2 cannot be simultaneously supported, two separate cases shall be tested: 
· Test case 1: test the rated total output power according to manufacturer’s declarations in subclause 4.7.2 together with the maximum possible number of carriers (which should be smaller than the total number of supported carriers) that can be supported within all configurations at the rated total output power. The corresponding test configuration is constructed using the TC generation methods in subclause 4.8 with this maximum number of carriers.
· Test case 2: test the total number of supported carriers according to manufacturer’s declarations in subclause 4.7.2 togther with the maximum possible total output power (which should be lower than the rated total output power) that can be supported within all configurations at the total number of supported carriers. The corresponding test configuration is constructed using the TC generation methods in subclause 4.8 with this maximum output power.
To show how the two cases are tested, an example is given as follow.
Example:

A BS can support the following combinations:

· One UMTS carrier @ 40W plus two GSM carriers @ 40W 

· Two UMTS carrier @ 20W plus two GSM carriers @ 40W 

· Two UMTS carrier @ 20W plus three GSM carriers @ 20W
· One UMTS carrier @ 40W plus four GSM carriers @ 15W
· Two UMTS carrier @ 20W plus four GSM carriers @ 15W
According to these configurations, manufacture may declare some parameters in subclause 4.7.2 as below:
· The maximum RF bandwidth supported by a MSR BS : 20 MHz
· The rated total output power as a sum over all RATs: 120 W
· Maximum supported power difference between carriers: 6dB
· Total number of supported carriers: 6
· The maximum number of supported GSM carriers: 6
· The rated output power for GSM as a sum of all GSM carriers: 120 W
· The rated output power per GSM carrier: 40W
· The maximum number of supported UTRA carriers: 4
· The rated output power for UTRA as a sum of all UTRA carriers: 120 W
· The rated output power per UTRA carrier: 40W
Since the rated total output power (120W) and maximum total number of supported carriers (6) are not supported simultaneously, following the principle described above, two cases are tested:

· case 1 with 120W output power and 4 carriers.

· the maximum possible number of carriers is 4. Using the methods in subclause 4.8.4.1, test configuration can be constructed, i.e. 2 GSM carriers are allocated at the two ends of the RF bandwidth and 2 UTRA carriers in the middle satisfying 20MHz maximum bandwidth and 120W maximum output power. 

· case 2 with 6 carriers and 100W output power.
· the maximum possible total output power is 100W. Using the methods in subclause 4.8.4.1, test configuration can be constructed, i.e. 4 GSM carriers are allocated at the two ends of the RF bandwidth and 2 UTRA carriers in the middle satisfying 20MHz maximum bandwidth and 100W maximum output power.
It can be seen clearly from the above example, two additional parameters shall be declared by manufacturer to construct these two test configurations, i.e. the maximum possible number of carriers at the rated total output power and the maximum possible total output power at the total number of supported carriers. In addition, some text in subclause 4.8 shall be updated due to the introduction of these two test cases.
2.2 Power allocation
Through the method above, the combinations of carriers and their location are well defined. Power allocation to the various carriers was discussed extensively in previous meetings and the text below is under discussion.

“Set the power of each carrier to the same power [for each RAT] so that the sum of the carrier powers equals the rated total output power according to manufacturer’s declarations. [ 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, allthe carrier powers are reduced equally until none of the conditions are violated.]”
Under the condition that the maximum output power and the combinations of carriers are well defiened, together with setting the power of each carrier to the same power for each RAT, a few configurations would satidfy all these conditons due to the the power values of each RAT are not continous and limited in practical cases. Among the few configurations, the configuration with most high PSD carriers is proposed to be tested.

3 Conclusion
We propose that the attached TP for MSR test configurations is agreed and implemented in TS 37.141. The corresponding CR will be presented when the TP is agreed.
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4.8
MSR test configurations

a) 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 all single-RAT case and for multi-RAT case if the rated total output power and total number of supported carriers are simultaneously supported.
b) For multi-RAT case and if the rated total output power and total number of supported carriers are not simultaneously supported, TC3 and TC4 shall be generated for the two cases: 1) the rated total output power according to manufacturer’s declarations in subclause 4.7.2 with the maximum number of carrier at this output power level; and 2) the total number of supported carriers according to manufacturer’s declarations in subclause 4.7.2 and the maximum total output power at this number of supported carriers. In this case, two additional parameters shall be declared by manufacturer: the maximum number of carriers at the rated total output power and the maximum total output power at the total number of supported carriers. For case 1), the maximum number of carriers at the rated total output power shall replace total number of supported carriers wherever applicable and for case 2) the maximum total output power at the total number of supported carriers shall replace the rated total output power wherever applicable.
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:

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

· Place two UTRA FDD carriers adjacent to the high and low edge of the RF bandwidth. The specified FOffset-RAT shall apply.

· For transmitter tests, alternately place a UTRA FDD carrier adjacent to the carrier at the low and high edge of the RF bandwidth until there is no more space to fit a carrier or the BS does not support more carriers. The nominal carrier spacing defined in clause 4.5.1 shall apply.

4.8.1.2
TC1b generation

TC1b is constructed using the following method:

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

· Place two UTRA TDD carriers adjacent to the high and low edge of the RF bandwidth. The specified FOffset-RAT shall apply.

· For transmitter tests, alternately place a UTRA TDD carrier adjacent to the carrier at the low and high edge of the RF bandwidth until there is no more space to fit a carrier or the BS does not support more carriers. The nominal carrier spacing defined in clause 4.5.1 shall apply.

4.8.1.3
TC1 power allocation for transmitter tests
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 according to the manufacturer’s declaration.

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:

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

· Select the narrowest supported E-UTRA carrier and place it adjacent to the low edge of the RF bandwidth. Place a 5 MHz E-UTRA carrier adjacent to the high edge of the declared maximum supported RF bandwidth. The specified FOffset-RAT shall. 

· For transmitter tests, 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 starting fromthe high RF bandwidth edge. The nominal carrier spacing defined in clause 4.5.1 shall apply. The specified FOffset-RAT shall apply.

· If 5 MHz carriers are not supported by the BS the narrowest supported channel BW shall be selected instead.

4.8.2.2
TC2 power allocation for transmitter tests
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 according to the manufacturer’s declaration.

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:

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

· Select an FDD UTRA carrier to be placed at the low RF Bandwidth edge. The specified FOffset-RAT shall apply.

· Place a 5 MHz E-UTRA carrier at the high RF bandwidth edge. If that is not possible use the narrowest E-UTRA carrier supported by the BS. The specified FOffset-RAT shall apply.

· For transmitter tests, 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 total number of supported carriers is reached. The nominal carrier spacing defined in clause 4.5.1 shall apply.

4.8.3.2
TC3b generation

TC3b is constructed using the following method:

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

· Select a UTRA TDD carrier to be placed at the low RF Bandwidth edge. The specified FOffset-RAT shall apply.

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

· Place a 5 MHz E-UTRA carrier at the high RF bandwidth edge. If that is not possible use the narrowest E-UTRA carrier supported by the BS. The specified FOffset-RAT shall apply.

· For transmitter tests, alternately add UTRA TDD 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 total number of supported carriers is reached. The nominal carrier spacing defined in clause 4.5.1 shall apply.

4.8.3.3
TC3 power allocation for transmitter tests
Set the power of each carrier to the same power for each RAT and make sure the rated total output power is achieved. If there is more than one combination satisfying the rated total output power, the combination with most high PSD carriers shall be tested.

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

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

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

· Place a GSM carrier at the high end and a GSM carrier at the low end of the RF bandwidth. The specified FOffset-RAT shall apply. 

· Place two UTRA FDD carriers in the middle of the RF bandwidth. If two UTRA FDD carriers do not fit place only one.

· Add GSM carriers at the edges using 600 KHz spacing until no more GSM carriers are supported or no more GSM carriers fit.

· Add additional UTRA FDD carriers in the middle if possible.

NOTE:
Further details on the method for BS supporting many carriers is FFS.


· 
· 
· 
· 
· 

4.8.4.2
TC4b generation

C4b is only applicable for a BS that supports E-UTRA and GSM. TC4b is constructed using the following method:

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

· Place a GSM carrier at the high end and a GSM carrier at the low end of the RF bandwidth. The specified FOffset-RAT shall apply.

· 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 place only one carrier.

· Add GSM carriers at the edges using 600 KHz spacing until no more GSM carriers are supported or no more GSM carriers fit.

· Add additional E-UTRA carriers of the same bandwidth as the already allocated E-UTRA carriers in the middle if possible.

NOTE:
Further details on the method for BS supporting many carriers is FFS.


· 
· 
· 
· 
· 

4.8.4.3
TC4c generation

TC4c is only applicable for a BS that supports UTRA E-UTRA and GSM. TC4c is constructed using the following method:

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

· Place a GSM carrier at the high end and a GSM carrier at the low end of the RF bandwidth. The specified FOffset-RAT shall apply.

· Place one 5 MHz E-UTRA carrier and one UTRA carrier in the middle of the RF bandwidth. If the BS does not support 5 MHz E-UTRA channel BW use the narrowest supported BW.

· Add GSM carriers at the edges using 600 KHz spacing until no more GSM carriers are supported or no more GSM carriers fit.

· Add additional UTRA and E-UTRA carriers in the middle if possible. For E-UTRA the same bandwidth as the already allocated E-UTRA carriers shall be used.
NOTE:
Further details on the method for BS supporting many carriers is FFS.
4.8.4.4
TC4d generation

TC4d is only applicable for a BS that supports UTRA. TC4d is only applicable when [the declared RF bandwidth for GSM is not equal to the declared RF bandwidth for multi-RAT operations and] the frequency range within the frequency band supported by the BS is a subset of the operating band, or when the maximum supported RF bandwidth covers the entire operating band. TC4d is constructed using the following method:

· The RF bandwidth shall be 600 kHz less than the declared maximum supported RF bandwidth.

· The RF bandwidth should be adjacent to the high end of the frequency range supported by the BS.

· Place a GSM carrier at the low end of the RF bandwidth. Add one GSM carrier at the low end using 600 kHz spacing. The specified FOffset-RAT shall apply.

· Put one UTRA carrier adjacent to the high end of the RF bandwidth. The specified FOffset-RAT shall apply.

4.8.4.5
TC4e generation

TC4d is only applicable for a BS that supports E-UTRA. TC4d is only applicable when [the declared RF bandwidth for GSM is not equal to the declared RF bandwidth for multi-RAT operations and] the frequency range within the frequency band supported by the BS is a subset of the operating band, or when the maximum supported RF bandwidth covers the entire operating band. TC4e is constructed using the following method:

· The RF bandwidth shall be 600 kHz less than the declared maximum supported RF bandwidth.

· The RF bandwidth should be adjacent to the high end of the frequency range supported by the BS.

· Place a GSM carrier at the low end of the RF bandwidth. Add one GSM carrier at the low end using 600 kHz spacing. The specified FOffset-RAT shall apply.

· Put one 5 MHz E-UTRA carrier adjacent to the high end of the RF bandwidth. If the BS does not support 5 MHz channel BW use the narrowest supported BW. The specified FOffset-RAT shall apply.


4.8.4.6
TC4 power allocation for transmitter tests
Set the power of each carrier to the same power for each RAT and make sure the rated total output power is achieved. If there is more than one combination satisfying the rated total output power, the combination with most high PSD carriers shall be tested.

<End of TP>

