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1. Introduction
The purpose of this document is to discuss the concerns in the present RAN5 eICIC signalling test case 8.3.1.20 design and propose a new solution to effectively test eICIC feature requirement. 
The requirement of the Test Purpose 2 is to check whether a compliant UE transmits RSRP and RSRQ measurements done in measSubframePatternNeigh IE as configured by System Simulator.
First, the current configuration of the test case uses Asynchronous cell configuration for FDD which results in a compliant UE not being able to follow measSubframePatternNeigh pattern. Hence in order to correctly follow neighbour pattern, time synchronous cell configuration is required. Proposal accepted in RAN5#61 [1].

Second, the current test case does not verify whether the UE is indeed using the provided measSubframePatternNeigh for restricted neighbour measurements. Therefore, Test Purpose 2 is correctly verified when a compliant UE measures the restricted neighbour in clean sub-frames as configured in measSubframePatternNeigh and not in dirty sub-frames.

In order to achieve clean and dirty sub-frame pattern, Qualcomm proposes the use of OCNG configuration.
2. Discussion

A compliant UE claiming support of eICIC feature shall pass below three checks:
1.
Support for FGI bit 115

2.
Accept measSubframePatternNeigh sent by SS, and
3.
Perform its neighbor measurements in the restricted sub-frames signaled in measSubframePatternNeigh IE for the restricted cells.
The current test case main behavior is based on: 
· Event A3 based measurement reporting, and
· RSRP based event A3 triggering.
The entry and exit conditions to trigger measurement report for event A3 is dependent on serving cell measurements which are not necessarily of interest for this TC. Also distinguishing measured RSRP in clean and dirty sub-frames based on event A3 offsets may not be sufficient in signaling test cases. On the other hand the RSSI value of the dirty sub-frames can be made significantly higher than RSSI of clean sub-frames. Due to this, the difference in RSRQ values of a neighbor cell measured in clean and dirty sub-frames will be substantially apart (up to 6-8 dB under the conditions discussed below) as compared to RSRP values (up to 1-3 dB under the conditions discussed below and assuming RSRP accuracy setting) measured in clean and dirty sub-frames. This substantial difference in neighbor RSRQ value provides us an opportunity to implement RSRQ based event A4 triggering where a compliant UE will trigger measurement report when neighbor cell becomes better than threshold. 
Please find below detailed description of the working model of the test case 8.3.1.20 that can be proposed based on the experimentation results and already working model of eICIC RRM test cases 9.2.7 – 9.2.10 [2]:
1. Both serving and neighbor cells were made time synchronous so that UE follows “measSubframePatternNeigh” to measure neighbor cell as configured by System Simulator
2. SS configures “measSubframePatternNeigh” via RRC Connection Reconfiguration message 
3. At the same time, SS triggers OCNG noise generation as per the neighbor pattern for a determined period of time (experimentally verified 5 seconds). OCNG noise generation is required to inject noise to dirty sub-frames as per the neighbor pattern 
4. By configuring OCNG power level equal to serving cell power level and provided that Serving Cell RSRP= -85 dBm and Neighbor Cell RSRP = -91 dBm, a compliant UE supporting eICIC feature should measure an approximate RSRQ of -9.9 dB in a clean sub-frame and an approximate RSRQ of -16.9 dB in a dirty sub-frame.
5. Using this data, test case 8.3.1.20 is re-designed so that a compliant UE will trigger a few measurement reports (nominally 5 measurement reports per our experimental configuration) with event A4 when neighbor becomes better than threshold (-13 dB) with TTT = 320ms and report interval = 1024ms
6. Event A4 will be triggered based on RSRQ measurements of neighbor cell because the difference in RSRQ values between clean and dirty sub-frames is approximately 6-8 dB whereas the difference in RSRP values between clean and dirty sub-frames is only 1-3 dB. 

3. Proposal
Qualcomm would like to make following proposal to effectively test eICIC test cases:

· Time synchronous cell configuration should be used for all eICIC test cases. Proposal accepted in RAN5#61 [1]. 
· Use of OCNG pattern as per Clause A.3.2.1.6 [3] to introduce noise in dirty sub-frames as per measSubframePatternNeigh IE as it is currently used in RRM test case 9.2.7 [2] for 10MHz. This implementation is required for effectively testing the eICIC feature requirements. 
· RSRQ based event A4 should be used instead of event A3.
During the discussion with interested parties and TF160 the following questions were raised and needs to be addressed: 
· While OCNG pattern as per Clause A.3.2.1.6 [3] (full resource blocks allocation in 10 MHz) is used for current experimentation, it is necessary to conduct tests and simulations covering other bandwidths in FDD. 

· LTE TTCN Test Model in TS 36.523-3 does not support OCNG, so there will be an impact on the TTCN Test Model and potentially on the System Simulators which needs further discussion with the SS vendors. 

· A detailed SS signal accuracies / UE receive accuracies spreadsheet used in the calculations is required to ascertain the assumptions made and support the proposed threshold value.

· Along with the AWGN noise, we also need to consider the OCNG noise in the calculations spreadsheet and for different Noc values on serving and neighbor cell.
Therefore in order to properly address all the concerns raised by TF160, Qualcomm would like to continue the work to resolve concerns and covers areas exposed after current experimentations.   
4. References

[1]
R5-134467, “Discussion on Removal of FFS from Step 5 for eICIC test cases 8.3.1.20 – AP#60.04”, Qualcomm Incorporated, TSG-RAN5 #61, November, 2013
[2]     3GPP TS36.521-3 User Equipment (UE) conformance specification; Radio transmission and reception; Part 3: Radio Resource Management (RRM) conformance testing
[3]     3GPP TS36.133 Requirements for support of radio resource management 
