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1 Introduction
The way to add new LTE CA band combinations and skipping test of lower order fallbacks has been discussed in RAN5 for a long time, most recent paper in [1]. In [1] rules on how to skip fallback cases was endorsed and also implemented in [2] for Rx test cases.
Some goals with the previous detailed analysis are:

· To make test point selection easier to review

· To define test points for the new CA configuration providing sufficient test coverage

· Fallback analysis: to cover same test point in higher order test as in all lower order fallbacks (UL RB allocation, Test freq, BW), thereby enable reduction of test time by skipping test of the lower order fallback.
· For Rx test cases other than refsens ensure that the used test frequency is not affected by large REFSENS relaxation

While the approach agreed in [1] for REFSENS is technically reasonable it is seen that the progress of introduction of the hundreds of band combinations from 36.101 has been slow (status in [3]). Therefore, a simplified approach is presented in this paper that may allow for faster progress.

The main problem with skipping test of fallback cases is that the requirements may not be same resulting in poor coverage of core requirements if the fallback is not tested. What is meant by exceptions here is the cases where there is a new CA requirement in section 7.3A making the single carrier requirement not applicable anymore. The relaxation may be in the form of a higher RESFENS value when a specific condition is fulfilled e.g. certain test frequency range, or in the form of a restricted UL RB allocation. The exceptions are caused by few different effects and listed in 36.101 as:

1. Harmonics

Table 7.3.1A-0a: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions due to harmonic issue)
Table 7.3.1A-5: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions due to harmonic issues in the combinations of intra-band and inter-band CA)
2. Proximity UL to DL

Table 7.3.1A-0bA: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions for two bands due to close proximity of UL to DL channel)

Table 7.3.1A-0bC: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions for three bands due to close proximity of UL to DL channel)

Table 7.3.1A-0bD1: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions for four bands due to close proximity of UL to DL channel)

Table 7.3.1A-0bD3: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions for five bands due to close proximity of UL to DL channel)

3. Isolation issue FDD-TDD

Table 7.3.1A-0bE: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions due to cross band isolation issues of TDD and FDD bands)
4. SDL

Table 7.3.1A-0d: Reference sensitivity QPSK PREFSENS (CA with a SDL band)

Table 7.3.1A-0eA: Reference sensitivity QPSK PREFSENS (CA with band 46 or Band 49)

Table 7.3.1A-0eC: Band 46 Reference sensitivity measurement exclusion region in MHz

Table 7.3.1A-0eD: Band 49 reference sensitivity measurement exclusion region in MHz

Comment: This may not be exceptions as such, just that SDL can by definition only be CA so no corresponding single carrier requirement exist
5. 2UL

Table 7.3.1A-0f: 2DL/2UL interband Reference sensitivity QPSK PREFSENS and uplink/downlink configurations

Table 7.3.1A-0g: 3DL/2UL interband Reference sensitivity QPSK PREFSENS and uplink/downlink configurations

6. Non-contiguous 

Table 7.3.1A-3: Intra-band non-contiguous CA with one uplink configuration for reference sensitivity

Table 7.3.1A-4: Intra-band non-contiguous CA with two uplinks configuration for reference sensitivity

Comment: These tables cover only 1 band scenarios, >one band scenarios are covered in other exception tables) 

2   Discussion
Proposed simplifications:

1. “Skip BW classes” Assume that relaxed requirements are same for a certain CA type regardless of BW class

a. Generally, it seems that the requirements for CA_XA-YA are same as for CA_XC-YA and hence the TP analysis is valid for both cases. This is reasonable since the same interference from e.g. intermodulation should affect the UE regardless of BW (number of contiguous CCs)

b. By using this simplification, the analysis can be made per band combo and does not need to consider BW class. For example: this means that CA_1A-3A analysis can be sufficient for any higher order BW classes with this band combination, for example CA_1A-3C, CA_1C-3C, …

2. “Skip non-exception cases” For CA configurations not affected by any exception, there is no technical need of checking the test points in fallback cases since requirements are the same.

3. “Skip dropping of one band” A lower order fallback of the same CA type (dropping one band of the inter-band combination) should result in less exception cases since an interferer source is removed. Hence these fallbacks donot need to be analysed.
a. Example: If  CA_1A-3A-5A-7A is analysed, CA_1A-3A-5A does not need to be tested or analysed, expect the same test points can be used.

b. Note: This only applies for interband. For intraband non-contiguous a fallback from e.g. CA_1A-1A-3A to CA_1A-3A, then both need to be analysed since the type of CA is different. 

4. “Test frequency is not critical” Test freq selection sometimes selected based on operator preferences, but this is unsustainable to maintain across fallbacks. To simplify, test frequency selection kept as default unless there is a justified need.

There are currently 2720 different CA configurations in [3], which is the starting point on the number of required analyses in TR36.905 to completely test all requirements.

Using the simplification 1 described above the number decrease to 662 (number of 2-5 band CA configurations in 36.101 V16.2.0)

Using simplification 2 the number further reduce to [346]
Using simplification 3 the number further reduce to [75] (here non-contiguous cases are excluded for simplicity, need to be considered later)
3 Proposal
Proposal 1: It is proposed that the 4 simplifications in section 2 of this paper are endorsed

Proposal 2: The analysis of which CA configurations that need analysis are captured in TR36.905
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