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Introduction
During RAN4 #54, the transmitter and receiver test configurations for MSR were settled. A new test configuration for the receiver tests was added where a single carrier scenario in the middle of declared RF bandwidth for a limited number of requirements to be tested.
This paper addresses the questions raised with respect to TC4 and initiate the discussion on additional consideration for transmit test configurations and proposes a way forward.
Background

Concerns raised on TC4

Current proposed transmit test configurations are constructed in a way that the declared maximum RF bandwidth is filled up with carriers from concerned RATs. In a contribution to the Dublin meeting[1], a discussion on the applicability of TC4 for scenarios when BS equipment only covers part of the concerned band was initiated.

The concern raised was that for carrier configurations where the RF bandwidth is less than the maximum supported RF bandwidth IM products will fall inside the (sub-)band filter. With the current setup of TC4 and for an implementation where the band filter is of the same bandwidth as the maximum supported RF bandwidth the IM products will fall outside the filter, and be attenuated, in the test. But in a practical case where the configured RF bandwidth is less the IM products will fall inside the passband of the filter and thus not be attenuated.

GERAN WG1 response

RAN4 have received an LS from GERAN where the following is expressed for the test configurations:
“GERAN WG1 endorses the text but emphasize that when defining the still unresolved TC4a and TC4b the most stringent configurations should be considered, e.g. configurations using close to declared maximum number of carriers in the declared maximum BS RF bandwidth and/or maximum Transmit Filter bandwidth. Although GERAN has not agreed a proposal on the GSM carrier frequency spacings for TC 4, carrier spacings should be selected larger or equal to the minimum spacing of 600 kHz”
From the LS reply we note that GERAN WG1 emphasizes the need for defining the most stringent configurations.
MC-BTS requirements for BC2 MSR

In the current version of 37.104[3] IM tests are included by reference to TS 45.005. In subclause “6.6.2.3 GSM/EDGE single-RAT requirements” the MC-BTS requirements are referenced in the following way:

The following requirements in TS 45.005 [5] shall apply to an MSR Base Station for GSM/EDGE single RAT operation in Band Category 2:

…

Intra BTS Intermodulation, applicable parts of subclause 4.7.2, 4.7.2.1-b, 4.7.2.3-b and 4.7.2.3-c.
In TS 45.005[4] we find the following text in subclause 4.7.2

In a BTS intermodulation may be caused by combining several RF channels or amplification of multiple carriers to feed a single antenna, or when operating them in the close vicinity of each other. 

i) The BTS shall be configured with each transmitter operating at the maximum allowed power, with a full complement of transceivers and with modulation applied. 
The requirement specified for the multicarrier BTS shall apply for all supported configurations of the multicarrier BTS independently of the number of active carriers, assuming equal power distribution between all carriers, and independently of the modulation type.

ii) For the measurement in the transmit band the equipment shall be operated at equal and minimum carrier frequency spacing as well as with the carriers distributed across the declared maximum Base Station RF bandwidth as described in 3GPP TS 51.021 [18], specified for the BSS configuration under test.
We note that the requirement specifies multi carrier configurations that both fill the maximum RF bandwidth as well as configurations with carriers placed close together. For an MRS BS these requirements will be tested in addition to the test described in TS 37.141 where TC4 is used.
Discussion
RAN4 has previously discussed and agreed that the most stringent case from transmitter linearization perspective is when the carriers would fill up the declared maximum RF bandwidth and carriers with high power spectral density is allocated at the edges. The current selection of TC4 is one example of this case.
Sub-band filter issue

We agree that the existing TC4 structure have some shortcomings with respect to scenarios when the BS only supports parts of the concerned band due to the fact that a sub-band filter attenuation would help to reduce the emission level. 
To handle this issue some aspects needs to be considered:

· Linearization capability should be tested as GERAN points out with the strictest configuration which is when RF bandwidth is filled up with high PSD GSM carriers allocated at the edges.

· Filter roll-off can be quite limited a few MHz outside the supported band / sub-band.

· If tests in general are conducted with smaller BW than the declared one, the linearization capability is not properly tested. The narrower bandwidth used, the easier the linearization problem becomes.
To address the raised concern for BS supporting part of the band and still maintain the most stringent configurations, we would propose to introduce a conditional test configuration for scenarios where BS is declared to handle smaller bandwidth than the concerned band.

The new conditional test model should constructed in a way the two GSM carriers are allocated at one edge with frequency offset equal to FoffsetRAT + carrier spacing between the GSM carriers towards one edge. This would guarantee that the intermodulation product would fall inside the passband of the filter. The other edge should be filled with a UTRA or E-UTRA carrier, see figure 1. A more detailed of the proposed conditional test model can be found in [5]. 
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Figure 1: Proposed TC for addressing the sub-band filter issue
Lower PSD for many carriers

When the number of supported carriers increases, the available total power is consequently divided between all carriers and thus the PSD is decreased. From linearization point of view, a MSR BS test for declared large maximum number of carrier might be less strict compared to a scenario with a few carriers with higher PSD in the declared RF bandwidth. 
It should be noted that a MSR BS capable of supporting a high maximum number of carriers may still be deployed with only a few carriers configured, but with a higher per carrier power.
To ensure the MSR BS performance operating at lower number of declared carriers, we propose an additional conditional test configuration (only for the BC2 scenarios) when the declared number of carriers is equal to or larger than e.g. [8] carriers.
For BC2, the conditional test configuration should be based on 3 carriers over the declared RF bandwidth where a GSM carrier is allocated at each edge while a 5 MHz UTRA / E-UTRA carrier are placed in the middle. Since the total power in this scenario is divided between fewer carriers, we ensure high PSD at the edges of the RF bandwidth.
There is no need to test all requirements with the proposed conditional test configurations therefore we also propose to limit the testing to operating band unwanted emission to ensure that the implemented linearization schemes would give proper performance for such scenario, see figure 2. A more detailed of the proposed conditional test model can be found in [5].
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Figure 2: Proposed TC for addressing the issue with lower PSD for a BS supporting many carriers.
In addition, we can not foresee any need for additional test configurations with respect to smaller bandwidth than the declared maximum RF bandwidth since a combination of existing TCs, MC-BTS single RAT requirements with respect to operating band unwanted emission and the proposed conditional test configurations would fully cover the transmitter characteristics.
Summary and proposal

In this paper, we address the concern raised on TC4 with respect to BS supporting part of an operating band and discuss the need for a conditional test configuration to address this issue. We propose a conditional test configuration which is constructed to ensure that the GSM IM products would hit inside the declared sub-band.

Due to reduced power spectral density when excessive number carriers are declared for BC2, we propose a test configuration with only 3 carriers (2xGSM and one UTRA/E-UTRA) where two GSM carriers are allocated on each edge of declared RF bandwidth. This would give highest possible power spectral density at the edges and wide RF bandwidth and thus stress the transmitter to maximum.
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