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Aligning MCBTS testing according to MSR-NC principles
1 Introduction

TSG RAN WG4 has specified test configurations for MSR base stations deployed in non-contiguous spectrum. Similarly, GERAN has also specified requirements and tests for MCBTS in non-contiguous spectrum. The receiver requirements has not been considered to need modification, since they are already based on that any channel (except adjacent) can be used by an uncoordinated operator. But for the transmitter, additional requirements and tests were introduced, based on a likely deployment scenario, according to figure 1, where two pairs of carriers are separated by 5.4 MHz.
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Figure 1. Current non-contiguous test case

This is however not the only possible deployment scenario and it is the sourcing company’s view that a test case for non-contiguous spectrum operation should be more generic to take more scenarios into account (a discussion paper was presented on the topic at GERAN#49 [1]) and better reflect the declared capabilities of the base station. TSG RAN WG4 has recognized this need for a generic approach during the work on MSR-NC, and lists a number of principles that non-contiguous testing should follow in TR 37.802 v10.0.0. It may be noted that at GERAN#49 concerns were raised that modifications to GERAN specifications may be premature, since RAN4 had yet to conclude on test configurations. Now more information is available.
From TR 37.802 v10.0.0:

8.2
Test configurations

The test configurations for non-contiguous testing should follow the main principles below:

1.
The test configuration should contain two sub-blocks and one sub-block gap. 

2.
The available power should be split into the same power on each carrier.

3. 
The maximum RF bandwidth should be used

4. 
Carriers edges should align with sub-block edges

5.
Sub-block granularity should be 5 MHz for BC1 test configurations

If there are reasons for deviating from these principles other test configurations may be specified.

Further studies on the allocation of spectrum to sub-blocks and gaps are needed. The allocation may take into account:

-
What constitutes the most stringent case for each individual requirement.

-
The trade off between gap size and sub-block size

-
The relation between the number of carriers supported in the BS and the number of carriers possible to fit in the test configuration. 

- 
The applicability of the test configurations.
The main principles in 1, 2 and 4 are already taken into account by current MCBTS scenario, but principle 3 is not. Principle 5 does not apply in GSM bands (BC2).
So the question is whether GERAN can extend the MCBTS test case so that the full maximum Base Station RF bandwidth is utilized. It is the sourcing company’s view that while doing this, the following constraints should be considered:

a) The declared maximum number of carriers and maximum Base Station RF bandwidth should be reflected in test configuration, similar to other multicarrier transmitter tests. 

b) Current test should be a special case of the new generic test.

c) Impact to core specification shall be avoided.

2 Impact to TS 51.021

Based on above, the following modifications are proposed:
2.1 Impact to sub-clause 6.12
The test for non-contiguous spectrum deployment is modified so that:

· The declared maximum number of carriers is used for the test.

· The carriers shall be operating at equal declared maximum power for this configuration.
· The carriers are distributed as evenly as possible between two frequency groups.

· The same carrier frequency spacing is used in both frequency groups. This is to maximize the cross-intermodulation between all carriers.

· Each frequency group shall have one carrier placed at an edge of the declared maximum Base Station RF bandwidth. This is to span the declared maximum Base Station RF bandwidth.

· The two groups of frequencies shall be separated by at least 5.4 MHz, as in current test.

· The carrier frequency spacing within the groups shall be as large as possible while limiting the frequency separation between the uppermost and lowermost carrier in any of the frequency groups to 5 MHz. This is seen as a realistic frequency allocation and also aligns with the sub-block granularity of BC1.

· If the declared maximum Base Station RF bandwidth is not sufficiently large to cover both frequency-groups at maximum bandwidth limit and a gap of minimum size, the bandwidth limit of the frequency groups may be decreased equally, while maintaining the same carrier frequency spacing in both groups of carriers.

· Tests shall be performed as in current test, i.e. within the innermost carriers of each frequency group as well as outside the outermost carriers.

For further details please see [2].

2.2 Impact to sub-clause 4.10.10

The sub-clause already specifies “The vendor shall declare if the multicarrier BTS supports non-contiguous frequency allocation, defined as an allocation where two groups of frequencies are separated with at least 5.4 MHz.”. 

-> No change needed.
3 Impact to TS 45.005

3.1 Impact to clause 3 
The modified test does not cover anything that is not already specified in TS 45.005, “..two groups of frequencies are separated with at least 5.4 MHz carrier separation between the innermost carriers”. 

-> No change needed.

3.2 Impact to sub-clause 4.7.2
The constraint to not impact core specification could possibly be difficult since RAN4 also recommends that the gap requirement on unwanted emissions should be the cumulative level from contributing sub-blocks. The main reason is that non-contiguous capable equipment should not be penalized compared to deployments where each block is handled by a separate radio. The comparison is depicted in figure 2.
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Figure 2. Cumulative approach
As previously discussed in [1], this principle may cause some trouble to implement in GERAN specs. If GERAN were to introduce a more generic test case, requirements on unwanted emissions may add up in a complicated and less predictable way when the number of carriers or maximum Base Station RF bandwidth is larger than a minimum, in particular for intermodulation. Also, GERAN timing requirements on two separate radios compared to a single radio are quite different, causing intermodulation levels to differ due to different degree of coherence. Because of this, and in part due to that cumulating IM3 levels may be considered controversial, we propose to keep requirement on Intra BTS intermodulation as is. It should also be noted that the ‑36 dBm levels in the intermodulation requirements originate from CEPT 74‑01 and refers to properties of the base station that should be similar whether the spectrum is contiguous or not.
3.3 Impact to sub-clause 4.2.1

Adding modulation and wideband noise together is straight-forward and in line with the cumulative approach, so we propose to keep the requirement on Spectrum due to modulation and wideband noise as is.

3.4 Impact to sub-clause 4.2.1.4

Regarding the exceptions for the spectrum due to modulation and wideband noise, this requirement does not distinguish between the sub-block gap and edge of RF BW and thus it is proposed to keep the requirement as is. The base station properties that the exceptions are meant to capture do not change when operating the base station in non-contiguous spectrum. We propose to keep the exceptions for spectrum due to modulation and wideband noise as is.

3.5 Summary

To summarize, no impact to core specification is needed. Further elaboration can be found in [1].

4 Conclusions

An extension of the current test for non-contiguous spectrum deployment is proposed [2] for Rel-10, better aligning with the principles adopted in the scope of the MSR-NC WI and better reflecting live network operation.

The modification consists mainly in full utilization of the declared maximum Base Station RF bandwidth, using the declared maximum number of carriers.
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