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1. INTRODUCTION
At GERAN#42 discussions have been carried out related to the deployment of MCBTS for non-contiguous frequency allocations. A new test case has been defined in 51.021 [1] which tests  a split frequency allocation with an interim bandwidth of 5.0 MHz to allow for deployment of one UMTS channel, considered as relevant scenario with regard to UMTS 900 deployments. Further discussion on  MCBTS deployment scenarios was lead at GERAN#43. This contribution attempts to yield clarification on the level of needed operational requirements in the GERAN specifications to allow for efficient and reliable deployment of MCBTS. 
The contribution is structured as follows: Section 2 depicts the deployment scenarios that are believed to be most relevant for deployment of MCBTS in different regions of the world. Section 3 summarizes the current operational requirements for MCBTS. Section 4 contains a discussion on the status quo and section 5 provides a proposal how to solve the analysed drawbacks. Finally section 6 draws conclusions. 
2. MCBTS deployment Scenarios
This section depicts typical GSM MCBTS deployment scenarios to be considered for worldwide deployment of this type of equipment. We consider different scenarios for an operator employing MCBTS, hereafter named Operator B. 
2.1 MCBTS Deployment Scenario 1

In this scenario MCBTS is deployed in a contiguous narrow transmit band belonging to Operator B. The frequency allocation of the MCBTS is contiguous and typically a bandwith in the range up to 5 MHz or slightly above is operated next to frequency allocations belonging to other operators, e.g. Operator A using GSM SC-BTS and Operator C using UMTS, HSPA or LTE. The scenario is depicted in Figure 1 below. 
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Figure 1: MCBTS Scenario 1 with deployment of MCBTS in a contiguous narrow transmit band of 5 MHz (red line indicates the unwanted emissions). 
2.2 MCBTS Deployment Scenario 2

In this scenario MCBTS is deployed in a non-contiguous narrow transmit band belonging to Operator B. The frequency allocation of the MCBTS is devided into two parts of say 2 MHz due to an interim bandwidth belonging to another operator (Operator C). The scenario is depicted in Figure 2 below. 
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Figure 2: MCBTS Scenario 2 with deployment of MCBTS in a non-contiguous narrow transmit band with an operator C frequency allocation inbetween (e.g. using UMTS, HSPA, LTE).
2.3 MCBTS Deployment Scenario 3 

In this scenario MCBTS is deployed in a non-contiguous wider transmit band. Different split frequency allocations are belonging to an Operator B using MCBTS. The scenario is depicted in Figure 3 below. 
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Figure 3: MCBTS Scenario 3 with deployment of MCBTS in a non-contiguous wider transmit band covering a total bandwidth of 16 MHz. 
2.4 MCBTS Deployment Scenario 4

In this scenario MCBTS is deployed in a contiguous wider transmit band, considerably wider than 5 MHz, such as e.g.10 MHz, 15 MHz or 20 MHz, belonging to one operator (Operator B). The scenario is depicted in Figure 4 below. 
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Figure 4: MCBTS Scenario 4 with deployment of MCBTS in a contiguous wider transmit band remarkably larger than 5 MHz. 

3. EXISTING OPERATIONAL requirements for MCBTS

The deployment scenarios sketched in section 2 require the specification of operational requirements for MCBTS according to the properies of these scenarios. 3GPP GERAN has defined the performance requirements as listed in section 3.1. below.Together with the manufacturer’s declaration described in section 3.2 these can be considered to identify the existing operational requirements for MCBTS.
3.1 Specification of MCBTS performance in the GSM specifications

The performance requirements for MCBTS have been defined in terms of unwanted emission requirements in TS 45.005 and TS 51.021, comprising:

· the spectrum due to modulation and wideband noise

· the intermodulation distortion attenuation, 

· the spectrum transients and

· the inband spurious and out-of-band spurious emissions.
Since two MCBTS classes have been defined, two sets of performance requirements exist for the above listed types of unwanted emission, some of them having identical requirements for both classes.
The specification foresees for the test of the unwanted emission requirements a minimum carrier spacing of 600 kHz. Only for the test of the out-of-band spurious emission requirements a carrier configuration is chosen that is distributed over the entire operating band, shifted from lower part of the frequency band to upper part of the frequency band. However for the other types of unwanted emission this carrier distribution is not tested.
3.2 Manufacturer’s Declaration 
As described in TS 45.005 and TS 51.021 the manufacturer shall declare the 

· the supported frequency range within the supported frequency bands,
· the maximum supported number of active carriers, 

· the maximum carrier power level for all supported configurations of carriers, assuming equal power for all carriers and 
· the support of non-contiguous frequency allocations.

4. DISCussion

The existing operational requirements are not considered as sufficient. This is because aspects due to the deployment of MCBTS in several scenarios as depicted in section 2 have not been taken into account since the beginning of the work in 3GPP GERAN on MCBTS. 

In particular the specification of the maximum RF bandwidth of the MCBTS related to the support of the above stated performance requirements is missing and needs to be included to allow for  usage of MCBTS equipment in the different deployment scenarios. 
This is illustrated by the following 3 examples.
Example 1: A MCBTS with 6 carriers shall be operated in the MCBTS deployment scenario 3, which contains a distributed frequency allocation over 16 MHz. Current test of the unwanted emission requirements over this bandwidth is not specified, since the specification prescribes the test of the performance requirements for a minimum equal carrier spacing of 600 kHz only. Hence only deployment scenario 1 with a contiguous narrowband frequency allocation for MCBTS in the range 5 MHz bandwidth is tested, if 6 carriers is the maximum number of supported carriers.
Example 2: A MCBTS with 4 carriers is used according to MCBTS deployment scenario 2, which contains a non-contiguous frequency allocation with an interim bandwidth of 5 MHz used by a 3G operator inbetween. An effective bandwidth of 9 MHz is required in this case. In the current specification the test is only defined as an optional test case for “MCBTS equipment supporting non-contiguous allocations” as declared by the manufacturer.
Example 3: A MCBTS with 6 carriers shall be operated in a larger bandwidth such as 15 MHz to exploit gains due to frequency hopping according to MCBTS deployment scenario 3. There is no declaration currently required by the manufacturer that the operation of the MCBTS in the larger RF bandwith with carriers spaced wider than 600 kHz fulfills the performance requirements specified in TS 45.005 and TS 51.021 for the unwanted emissions. 

Thus in the above three examples there is a risk that MCBTS equipment is deployed without sufficient evidence that the specified performance for MCBTS unwanted emissions are met and hence higher level of interference is generated towards other networks in the same band or in adjacent frequency bands.

5. Proposal

We therefore see a clear need that the manufacturer declares the supported RF bandwidth in conjunction with the number of supported carriers and the maximum carrier power. For example the manufacturer could define this for different maximum RF bandwidths in the following way: 
· For a RF bandwidth up to 5 MHz: maximum of 6 carriers with a carrier power level of up to 43 dBm:  Performance requirements according to MCBTS class 1.

· For a RF bandwidth between 5 and 10 MHz: maximum of 6 carriers with a carrier power level of up to 43 dBm:  Performance requirements according to MCBTS class 2.
· For a RF bandwidth between 10 and 15 MHz: maximum of 6 carriers with a carrier power level of up to 40 dBm:  Performance requirements according to MCBTS class 2.

· Non-contiguous frequency allocation (according to MCBTS deployment scenario 2, test case b) in 51.021 subclause 6.12.2): total of 4 carriers with a carrier power level up to 43 dBm:  Performance requirements according to MCBTS class 2.

Since the test of contiguous carrier allocation with 0.6 MHz carrier spacing according to MCBTS deployment scenario 1 is defined in TS 45.005 and in TS 51.021, since further the test of non-contiguous frequency allocation according to MCBTS deployment scenario 2 is defined in test case b) in 51.021 subclause 6.12.2, a test case c) in 51.021 subclause 6.12.2 is believed to be needed to test the unwanted emission over the declared maximum RF bandwidth. This test case has been proposed in [2]. It is also believed that these three different test cases will cover the great majority of MCBTS deployment scenarios and no further tests are needed.
6. CoNCLUsion
Investigating the relevant deployment scenarios for GSM MCBTS that need to be considered for worldwide deployment of the MCBTS equipment on one side and analyzing the current operational requirements defined by 3GPP GERAN, it is believed that the current specified requirements are not sufficient to allow for reliable operation in the depicted deployment scenarios. Since the performance requirements have been defined related to the unwanted emissions in terms of two MCBTS classes, it is proposed to add an additional parameter in the manufacturer’s declaration, namely the maximum RF bandwidth associated to a certain performance level and to add the corresponding test in TS 51.021 testing the unwanted emission for the case that the supported maximum number of carriers are distributed evenly over the specified maximum RF bandwidth. This test case is contained in the companion CR [3].
It is proposed that TSG GERAN agree on the addition of this parameter in the manufacturer’s declaration and on the corresponding test case included in the CR [3]. 
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