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Discussion and decision
1
Introduction
In the RAN4 meeting #61 further discussions took place on the relevance of a test case for carrier aggregation with power imbalance. Additional system simulations were argreed to be beneficial to study the motivation of the requirement
2
Assumptions
	Scenario 3_1
	F1 and F2 cells are co-located but F2 antennas are directed to the cell boundaries of F1 so that cell edge throughput is increased. Mobility is based on F1 coverage. F1 = {800 MHz} and F2 = {800 MHz } adjacent component carriers.   
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Additionally if time allows, the scenarios 4 and 5 in the Annex B can also be simulated using adjacent 800 MHz carriers for F1 and F2. 

· Instantaneous received power level differences of PCell and SCell should be collected. The total power level differences would also account power level differences due to different load situation but for the purposes of keeping simulations simple also instantaneous RSRP power differences between PCell and deactivated SCell could be collected when measurement samples for deactivated SCell are taken.
· ∆Ptotal_received_nstantaneous = PPCell_received_instantaneous – PdeactivatedSCell_received_instantaneous
· ∆RSRPinstantaneous = RSRPPCell_instantaneous – RSRPdeactivatedSCell_instantaneous
As a demodulation requirement has been proposed for a 6dB power difference, it is expected that RRM procedures are used to reconfigure the UE when excessive power difference is detected by the eNB. Hence conditional SINR statistics for both component carriers should be collected conditional on a limited power difference. UE impairments such as RF images do not need to be considered for the purpose of collecting statistics.
2.1
General simulation assumptions
UE velocity and network size
· Network layout and ISD : 19 sites with 3 cells/site for each CC, ISD = 500 m
· The third tier of the scenario may be simulated only on the level of interference. See Figure 1 for more details how the scenario layout (for a single frequency layer) looks like.
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Figure 1. Basic layout for the 19-site scenario. Statistics are collected from brown cells, UE may move within the green/brown cells and blue cells are only modelled as interference.
L1 measurement periods for RSRP evaluation
· L1 measurement parameters for PCells and SCells: 40 ms measurement interval with over 200 ms window (i.e. 5 samples/window) 

System load
·  (Average) System loading 
· Full load, Varying load with average [25%, 50%, 75%] resource utilization
2.2
Basic performance metrics for the simulations 
The following are proposed as performance metrics for all the simulations:

· : PCell/Scell received power difference: Measured as RSRP/received power difference between PCell and deactivated SCell (instantaneous) measurement result difference:
· ∆Ptotal_received_nstantaneous = PPCell_received_instantaneous – PdeactivatedSCell_received_instantaneous 

· ∆RSRPinstantaneous = RSRPPCell_instantaneous – RSRPdeactivatedSCell_instantaneous
Collected as CDF, with samples taken each time UE does a RSRP measurement and make comparison each time when measurements are taken 
· SINR distribution per CC

· Conditional SINR distribution per CC when RSRP difference is in the range of [-5.5 to 6.5]dB
4
Conclusion

Additional system simulations are provided to study the motivation of the requirement
1. Appendix
Annex A: Main CA deployment scenarios for simulations 

	#
	Description
	Example

	1
	F1 and F2 cells are co-located and overlaid, providing nearly the same coverage. Both layers provide sufficient coverage and mobility can be supported on both layers. Likely scenario when F1 and F2 are of the same band, e.g., 2 GHz, 800 MHz, etc. It is expected that aggregation is possible between overlaid F1 and F2 cells.
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	2
	F1 and F2 cells are co-located and overlaid, but F2 has smaller coverage due to larger path loss. Only F1 provides sufficient coverage and F2 is used to provide throughput. Mobility is performed based on F1 coverage. Likely scenario when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that aggregation is possible between overlaid F1 and F2 cells.
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	3
	F1 and F2 cells are co-located but F2 antennas are directed to the cell boundaries of F1 so that cell edge throughput is increased. F1 provides sufficient coverage but F2 potentially has holes, e.g., due to larger path loss. Mobility is based on F1 coverage. Likely scenario when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that F1 and F2 cells of the same eNB can be aggregated where coverage overlap.
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Annex B: Additional CA deployment scenarios for simulations 

	#
	Description
	Example

	4
	F1 provides macro coverage and on F2 Remote Radio Heads (RRHs) are used to provide throughput at hot spots. Mobility is performed based on F1 coverage. Likely scenario when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that F2 RRHs cells can be aggregated with the underlying F1 macro cells.
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	5
	Similar to scenario #2, but frequency selective repeaters are deployed so that coverage is extended for one of the carrier frequencies. It is expected that F1 and F2 cells of the same eNB can be aggregated where coverage overlap.
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