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Considerations on unwanted emission test scenarios for MCBTS

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. 
At GERAN#43 discussions have been carried out related to the deployment of MCBTS for maximum operating band allocations[2] and a revised test case of split frequency allocation for non-contiguous frequency where the measurement domain are expanded to the outside of the outermost carriers[3,4]. Considering the stability of the specs for MCBTS and the regulation progress in different counties, the related CRs are postponed and a comprehensive and detailed investigation on the test cases for MCBTS are quite necessary to avoid the repeated change requests on the specs. 

This contribution attempts to discuss on the needed operational requirements in the GERAN specifications to allow for efficient and reliable deployment of MCBTS. The normal deployments are depicted in section 2 and the non-contiguous deployments in section3. Section 4 specified the requirement in current specs. The discussion and conclusions are detailed in section 5 and 6. 

2. MCBTS deployment scenarios
This section depicts possible GSM MCBTS deployment scenarios to be considered for worldwide deployment. Here, Nmax represents the maximum number of supported carriers for MCBTS, BWmax represents the maximum operating bandwidth . 

Since MCBTS doesn’t have to work always with Nmax and BWmax, the scenarios should be quite a lot depending on the number of carriers and the bandwidth of operating band.
2.1 Narrow band scenarios
There is a typical narrow band scenario, where MCBTS operates at the maximum number of supported carriers and the minimum spacing. Assuming Nmax equals to 6, the scenario is described in figure 1.
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Figure 1: MCBTS Scenario with deployment in the minimum spacing, 600kHz and Maximum number of carriers supported (blue dashed line indicates the unwanted emissions)
The active carrier number is decided by the actual requirement. When it is less than Nmax, there could be scenario like following in figure 2, where only 4 carriers are active.
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Figure 2: Similar Deployment of figure 1 with Less number of carriers 
For the same reason, the carrier spacing could also be adjusted. For example, to avoid the interference between the frequencies of BCCH and TCH, the separation could be more than minimum spacing. There could be one scenario like in figure 3, where the spacing is unequal with 600 kHz and 1.2 MHz.
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Figure 3: Similar Deployment of figure 1 with unequal spacing (For comparison with figure 1, the deactivated carrier is in dashed)
2.2 Wide band scenarios
There is a typical wide band scenario where MCBTS is deployed with Nmax and BWmax as follows in figure 4 assuming Nmax equals to 6 and BWmax equals to 15MHz.
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Figure 4: MCBTS Scenario with deployment in Nmax and BWmax. 
According to the operator requirement, the number of carriers could be reduced to 5 and the bandwidth to less than the BWmax, just like figure 5
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Figure 5 Similar Deployment of figure 4 with less number of carriers and less operating bandwidth

There might be no change with the number of carrier but with the spacing, just like figure 6.
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Figure 6 Similar Deployment of figure 4
with less spacing and less operating bandwidth (X.x MHz < 3MHz)

There might be larger spacing needed just as described in figure 7. For comparison with scenario in figure 4, the deactivated carrier is in dashed.
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Figure 7 Similar Deployment of figure 4 with less number of carrier and unequal spacing (For comparison with figure 4, the deactivated carrier is in dashed)

2.3 Test scenarios
Depending on the capabilities and set of declared parameters of MCBTS there may be hundreds or even thousands of different configurations of carriers within the RF bandwidth. It’s unpractical and impossible to test MCBTS equipment in all scenarios to testify the unwanted emission of MCBTS from the outermost carrier.
Therefore, when concerning test deployment, redundant tests shall be avoided. The deployment with all carriers operating on the maximum bandwidth in figure 4 can be considered as the typical test deployment, because the characteristic declared by manufacturer such like maximum number of supported carriers and maximum operating bandwidth could be testified in such scenario and the deployment is  much stringent than the scenario with minimum spacing in figure 1.

3. Non-contiguous deployment scenarios
3.1 Deployment scenarios
There is a non-contiguous transmit band scenarios mentioned in [1]. Here the non-contiguous band is caused by different operators. The frequency allocation of the MCBTS is divided into two parts due to an interim bandwidth belonging to another operator. A likely scenario is showed in figure 8.
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Figure 8 MCBTS Scenario with non-contiguous deployment
(blue and red dashed line indicates the unwanted emissions)
When wider bandwidth is available, the deployment could be as follows in figure 9. 
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Figure 9 Similar Deployment of figure 9 with wider band

To avoid affecting on the other operator, the unwanted emission caused by MCBTS in the interim (covered by red dashed) and outer (covered by blue dashed) bandwidth should be applicable to its according performance of each class.

3.2 test scenarios
Such non-contiguous deployment is always used when frequencies are limited and the deployment with minimum spacing showed in figure 8 is a possible way where the interim bandwidth of 5.0 MHz is to allow for deployment of one UMTS channel. When test deployment concerned, a wider interim bandwidth might not be necessary sicne it is limited by the actual operating bandwidth. And the deployment in figure 9 is really limited by the configuration declared. In this case there would be no way of knowing that the BS performs according to the specifications unless the BS was configured exactly the way it was tested. So we consider the split frequency with 5.4MHz separation configuration as a test scenario used in non-contiguous deployment.

Theoretically the unwanted emission measured here should be in areas covered both by the red and blue dashed. Compared figure 8 with the scenarios discussed in section 2, we can see the outer area in blue has been tested even more mature, where both wide and narrow bands have been considered and the maximum number of carriers have also been considered. The redundancy in test should be avoided for test efficiency.
4. Current requirements for MCBTS
The performance requirements for MCBTS have been defined in terms of unwanted emission requirements in TS 45.005 and TS 51.021, comprising:

· Output RF spectrum
- Spectrum due to the modulation and wide band noise
- Spectrum due to switching transients
· Spurious emissions
- In-band of spurious emissions
- Out-of-band spurious emissions
· Intra BTS intermodulation attenuation
For a MCBTS, the test for Spectrum due to switching transients and in-band spurious emissions are performed for a single active carrier. The out of band spurious emissions are performed over the entire operating band. For the other unwanted emission, two test cases are required,

test a) : activating all supported carriers with the minimum spacing, the unwanted emission should be measured for frequency offsets between 200 kHz above the uppermost and below the lowermost carrier, respectively, and 10 MHz outside the transmit band
test b) : activating two pairs of carriers, located with 5.4 MHz separation between the innermost carriers of the pairs and minimum frequency spacing within the pairs when MCBTS is declared to support non-contiguous frequency allocation, the out of band spurious emissions shall be measured inbetween the two frequency groups
5. Discussions
As analysis in section 2 and 3, two typical scenarios could be considered as the further test cases:

-MCBTS Typical Scenario 1 (wideband scenario): activating all supported carriers distributing the maximum operating bandwidth

-MCBTS Typical Scenario 2 (non-contiguous scenario): activating carriers in non-contiguous transmit band with 5.4MHz separation when non-contiguous transmit is supported.

The unwanted emission could be measured from the outermost carriers to the 10MHz outside the transmit band and between the carriers groups when needed.

The current test spec 51.021 has included the scenarios 2 according to test b). The scenario 1 is missing. There will be no sufficient evidence that the specified performance for MCBTS unwanted emissions are met and interference might be generated when the specified performance for MCBTS unwanted emissions aren’t met.
When the missing scenario i.e. wideband scenario, is validated, as described in section 2, it could replace test a) for its stringent deployment with wider frequency spacing and operating band.
6. CoNCLUsion
Investigating the possible deployment scenarios for GSM MCBTS that need to be considered, two typical scenarios are concluded. The current specified requirements are only including part of them and it will be not sufficient to allow for reliable operation in the depicted deployment scenarios. It’s proposed to add the wideband scenario as a test case and eliminate the redundant test a) for the measurement of unwanted emission.
For non-contiguous scenario, the current deployment in test b) is sufficient for the non-contiguous deployment, the other deployment like figure 9 showed is quite limited by MCBTS configuration declared.  
When comparing the normal scenarios with the non-contiguous deployment for MCBTS, there will be a redundancy in the measurement of the outer operating band. To simplify the test, it’s proposed to focus only on the interim band between the carrier groups in test for non-contiguous deployment.
The corresponding CRs will be presented next meeting when the proposals are agreed.
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