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1 Introduction
Back in 2015 when RAN5 added 3CC test cases, it was agreed [1] that lower order CA fallback configurations are not required to be tested in many cases with where requirements are the same. Some exceptions where requirements are different were identified as:

· Fallbacks from class D to C and A-C to A-A in some test cases (ACS, IBB, Intermod)

· Fallbacks from A-B to A-A in all test cases except refsens

These rules were implemented for 3CC -> 2CC fallback cases in 36.521-2 [3, 4], but when RAN5 later added 4CC and 5CC test cases, this principle was not followed and instead all supported CA configurations are tested resulting in large increase of test time as number of supported CA configurations are increasing in UEs.

What RAN5 have focused on regarding skipping of fallback cases are restricted to doing per CA band test point analysis for REFSENS test cases, which is documented in a TR 36.905. This work is a preresquisite to enable skipping of fallback in REFSENS test cases, but the analysis has not been implemented in 36.521-2 and hence no test time saving has been achieved as result of this.
This issue was discovered by PTCRB who sent an LS on the subject [5]. The LS was replied to by RAN5[6] that this is ongoing work, however the ongoing work is only covering REFSENS and not the other Rx test cases 
2 Discussion
The task can be divided into 3 independent parts:
1) The per band test point analysis for all CA configurations in REFSENS
The CA configurations that have completed the analysis can be seen in TR 36.905 and in the Rel13-Rel15 CA work plans (in the detailed sub-WI spreadsheets). 

Observation 1: The current status is that TR 36.905 contains 123 zip-files with analysis and the total number of CA configurations defined by RAN4 is 2239 [7] and constantly increasing, meaning the work is only 5% complete. 

Observation 2: The spreadsheet used for the analyses has focused on aligning the test points with the fallback cases (BW, Freq, UL config) but have not highlighted that the fallback case might have different REFSENS requirement due to harmonics etc. The analysis need to take this into account so that any fallbacks with more strict REFSENS requirement are still tested.  


Example: CA_1A-3A-42A B42/5MHz REFSENS is -71.7 or -97.1 dBm depending on test frequency. In the fallback case CA_1A-42A  B42 REFSENS is -99 dBm. This means that  CA_1A-42A should be listed as a fallback exception in 36.521-2 so that it is always tested. 

Observation 3: In some test point analyses in TR36.905 only the test points are listed and there is limited information on whether the coverage is sufficient so that the fallback can be skipped, or a fallback exception is needed in 36.521-2

Proposal 1: Update test point analysis spreadsheets in future CRs to TR36.905 to include REFSENS per test point so that Observation 2 can be addressed. Add a fallback exception heading in the spreadsheet so that Observation 3 can be addressed
2) Adding a fallback skipping mechanism in 36.521-2 for 3DL to 5DL CA for REFSENS

Once point 1 above is done, this is straightforward. If the test point analysis is done and no fallback exception is identified the lower order fallbacks can be skipped.
CR to implement is in R5-184890
3) For other test cases , analyse per CA type (per CA band not needed) if fallback cases can be skipped similar to what was done in [1] for 2DL CA

This analysis (unlike for refsens) does not have to be done per band combo but only per CA type (BW class combination) which limits the work. But with 4 and 5 CC there are still many possible fallback scenarios 

Observation 4: For 2DL CA ACS, IBB, Intermod test cases according to section 1 class D -> C fallbacks shall not be skipped. This was done by picking fallbacks only from the interband and intraband non-contiguous capability tables under section A.4.6 in 36.521-2. That worked when the tables did not contain any combination of interband + intraband class D configurations. But nowadays the interband tables contains class D, which results in that the rule is not anymore followed. This needs to be solved.

Proposal 2: Assign RAN5 Action Point to interested companies for 
1) Coming up with an example refsens analysis including proposal 1 additions that can be used as template

2) Coming up with proposals for 3-5 CC Rx test cases other than REFSENS at coming RAN5 meetings
3 Proposal

For RAN5 to endorse proposals 1 and 2.
Proposal 1: Update test point analysis spreadsheets in future CRs to TR36.905 to include REFSENS per test point so that Observation 2 can be addressed. Add a fallback exception heading in the spreadsheet so that Observation 3 can be addressed
Proposal 2: Assign AP to interested companies for 
1) Coming up with an example refsens analysis including proposal 1 additions that can be used as template

2) Coming up with proposals for 3-5 CC Rx test cases other than REFSENS at coming RAN5 meetings
 References

[1] R5-151863, RAN5#67, “Discussion on Fallback 2DL RX RF Testcase applicability if 3DL CA is tested”, Intel
[2] R5-151094, RAN5#67, “Proposal of Bands/CA-Configurations Selection Concept for 36.521-2 Testcase Applicability”, Intel
[3] R5-151095, RAN5#67, “Introduction of Band Selection Concept and new 3DL CA Combinations to 36.521-2”, Intel

[4] R5-151289, RAN5#67, “Introduction of 3DL CA Maximum Input Level applicability and implementation of skipping 3DL CA’s 2DL fallbacks for 2DL CA”, Intel

[5] R5-181147, RAN5#78, “LS from PVG to 3GPP TSG-RAN WG5 about proposal to optimize RF CA test case execution.”, PTCRB
[6] R5-151289, RAN5#78, “LS on Carrier Aggregation RF Receiver test cases optimization”, RAN5 (Ericsson)

[7] R5-182347, RAN5#79, “3GPP RAN5 CA status list (post-RAN5#79 meeting)”, Ericsson

PAGE  
4

