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Background
Beyond the 2 and 3 component carrier combinations tested today, the CTIA operators have identified a need for TRP and TIS testing of carrier aggregation combinations with 4 or 5 component carriers (CC’s). However, the introduction of these additional CCs introduces significant complexity to the RF OTA system. There is also the issue of maintaining the noise floor within the test volume as more component carriers are added into the test system. 
 
During RF OTA testing (per the CTIA Test Plan for Mobile Station Over the Air Performance [1]), the radiated performance of SCells are measured one at a time. To measure the radiated performance of an individual SCell within a given CA combination, the UE must be configured to enable its corresponding RF front-end settings and antenna tuning for the CA combination under test. This is achieved by sending the DUT an RRC configuration with the desired CA combination, and the corresponding MAC-layer activation of the desired CA combination. Other SCells in the combination, which are not currently under test, do not necessarily need to be physically present so long as the eNB emulator configures and activates the CA combination which includes them (ensuring that the UE applies the appropriate RF front-end settings and antenna tuning for that combination).

Potential Solution – Virtual SCell
To simplify the implementation of RF testing for both conducted and radiated CA testing where not all SCells need to be physically present at the same time, a potential solution is to only require that the SCells under test be physically present. SCells which are part of the CA combination under test (but are not under evaluation for their RF performance) shall be supported as “virtual SCells”. “Virtual SCells” are unique in that the eNB emulator shall configure and activate these SCells from a signaling standpoint, however, these SCells are not physically present. 

Example #1
Measurement Type: 4CC CA TIS (or conducted sensitivity)
CA combination Under Test: 2A-2A-4A-5A
· PCell: Band 2
· SCell0: Band 2
· SCell1: Band 4
· SCell2: Band 5
SCell Under Test: SCell1 (Band 4)
Step 1: From an RF perspective, the eNB emulator radiates the PCell (Band 2) and SCell1 (Band 4) to the DUT. The other two SCells are not radiated. 
Step 2: The eNB emulator configures (via an RRCConnectionReconfiguration message) all three SCells and activates CA via the MAC layer activation command. The eNB emulator only radiates the PCell and SCell1 as described in Step 1. NOTE: The eNB emulator shall send the RRCConnectionReconfiguration message adding the virtual SCells even though the UE’s measurement report indicates there is no signal present on those SCells.
Step 3: The test system measures TIS for SCell1.
Step 4: Repeat for SCell2 and SCell3.

Example #2
Measurement Type: 4CC CA TRP (or conducted maximum output power)
CA combination Under Test: 2A-2A-4A-5A
· PCell: Band 2
· SCell0: Band 2
· SCell1: Band 4
· SCell2: Band 5

Step 1: From an RF perspective, the eNB emulator radiates the PCell (Band 2)and SCell2 (Band 5) to the DUT. The SCell that is chosen to be radiated is the SCell with an EARFCN that is farthest away in frequency from the EARFCN of the PCell. 
Step 2: The eNB emulator configures (via an RRCConnectionReconfiguration message) all three SCells and activates CA via the MAC layer activation command. The eNB emulator only radiates the PCell and SCell2 as described in Step 1. NOTE: The eNB emulator shall send the RRCConnectionReconfiguration message adding the virtual SCells even though the UE’s measurement report indicates there is no signal present on those SCells.
Step 3: The test system measures TRP for the PCell.

The “virtual SCell” approach could also be used to reduce the complexity of 4 CC and 5 CC conducted testing by allowing for sequential testing of the PCell and each SCell. For example, conducted sensitivity could be performed with only two physical component carriers present at a time (i.e. the PCell and the SCell under test).
Proposal: RAN5 to adopt “virtual SCell” as an approach for conducted and radiated testing where not all SCells need to be simultaneously, physically present.

Summary of proposals
Proposal: RAN5 to adopt “virtual SCell” as an approach for conducted and radiated testing where not all SCells need to be simultaneously, physically present.
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