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1 Introduction

At RAN5#56bis meeting in September 2012, the RF group handled a document for discussion on test frequencies in Release 11 inter-band CA configurations [1], which introduced the potential channel bandwidth combinations that could be used in CA_1-19. This as an example, raised a discussion also on the required level of different test vectors in CA Release 10 inter-band RF RX characteristics testing. 
The purpose of this document is to provide information about release 8 requirements impact in release 10 CA inter-band Rx testing, discuss the required level of testing different configurations, and introduce an approach for test configuration selection for agreement. 
2 Inter-band CA bandwidth combinations for Rx testing
Most Inter-band CA combinations in the current work items have been specified in Release 11 WI. Taking into account band independency the requirements in RAN5 test specifications will apply starting from Release 10, together with the Release 10 WI “CA for LTE”.
As it stands, except for TC 6.2.5 with certain bands, Rel-10 requirements do not contain any other test cases than Rx tests. The agreed configurations for Rx blocking and ACS testing in WCDMA and LTE are limited with depth compared to the reference sensitivity test. 
In LTE single carrier Rx blocking and ACS testing (Rel-8) the selection is as follows:

· Test Environment: 

Normal

· Test Frequencies:

Mid range

· Test Channel Bandwidths:
Lowest, 5 MHz, Highest

· 1 RB allocation DL & UL x 1 modulation / test CH BW

Reference sensitivity is tested also in extreme conditions and low & high range.
Adding Inter-band CA requirement, introduces an additional dimension which directly multiplies the time required for Rx verification. This is quite problematic as Rx testing is very time consuming already for single carrier testing:

· Test Channel Bandwidth Combination: 
Band_A CH BWs  x  Band_B CH BWs

Before the above Release 8 approach is applied in CA and quite complex test configuration solution applied in the test specifications, the characteristics of Inter-band CA and single band Release 8 requirements should be discussed in order not to unnecessarily multiply the necessary test time.

In our view the baseline UE Rx performance is tested in single carrier mode very thoroughly. Sensitivity is tested in various temperatures and operating voltage conditions in three different frequency positions within a band. Other Rx tests are tested with less variation in parameters but still also those are tested with three different channel bandwidths. 

Also our view is that the new inter-band carrier aggregation Rx tests that need to be defined should not anymore try to verify the already tested Rx performance. Instead these tests should focus on verifying the inter‑band carrier aggregation functionality. For this, it is enough to perform the tests only with a very limited set of channel bandwidth combinations. In fact, it is our opinion that when testing the inter-band CA RF performance it is most probably enough to perform tests only with one channel bandwidth combination. In addition, if inter-band CA Rx performance is tested with one channel bandwidth combination performing tests again with other channel bandwidth combinations does not give any extra value. The used channel bandwidth combination could be selected by a rule or it could be selected based on the operator preference in case the CA configuration is operator specific, which those often are.
Also, it needs to be carefully considered on what kind of environments conditions the interband CA tests need to be performed. For example, testing of UE sensitivity under extreme conditions is important to verify the UE performance stays in acceptable limits, in spite of changes in component behavior in stressful conditions. It is our view that as the inter-band carrier aggregation capable UE uses exactly same components in single carrier mode as in carrier aggregation mode it is enough to perform carrier aggregation tests in normal conditions, because the component behavior has already been verified under extreme conditions in single carrier mode. We want also to point out that the actual Rx requirements are the same in single carrier mode as in carrier aggregation mode.  
Configuring sufficiently one channel bandwidth combination would allow RAN5 to manage until release 12 with the existing tables applying only a minor modification to the configuration tables.
3 Proposal 
In chapter 2, we have stated how strong relation there is between release 8 LTE requirements and release 10 CA inter-band requirements. Most importantly it discusses, how testing inter-band CA Rx performance with more than one channel bandwidth combination stresses the testing unnecessarily. Thus, inter-band CA Rx tests can use a similar, but more concentrated, approach as single band Release 8 tests regarding the test vectors. 

Therefore, we propose RAN5 to use the following test configuration setup:

· Normal conditions for all Inter-band CA Rx tests

· Test frequency to mid channel for both component carriers (unless the band combination requires a different, which is normally not the case for Rx characteristics)

· Test channel bandwidth combination to PCC_highest + SCC_highest   
· For operator specific combinations, the selection could be based on individual operator preferences, but we recommend using the highest+highest as it is the most stringent case.

· RB allocation for DL as full

· RB allocation for UL as in Rel-8 tests

This will naturally focus the testing and save testing time while doing so, but more importantly, it will concentrate on verifying the inter-band carrier aggregation functionality. 
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