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1 
Introduction
In RAN #53 a new study item has been approved [1] on the introduction of advanced receiver in LTE as it was already defined for HSDA under the name of type 2i (single rx antenna) or type 3i (dual rx antennas).

The study item has received high interests among operators and vendors.

The objective of the study item as approved in RAN #53 are as follows:
· Identify realistic deployment scenarios, traffic models, interference models, and performance metrics to evaluate the performance of advanced receiver to mitigate inter-cell interference.
· Evaluation should be based on realistic modelling of inter-cell interference, including both synchronous and asynchronous operations among macro eNBs,  different precoders, ranks and powers applied over consecutive subframes, and effect of CRS and control channels to which different precoder is applied compared with data channels.
· Study and evaluate feasibility and potential gain by advanced receiver at link and system levels:
· Identify the scenarios and conditions where inter-cell interference mitigation is effective
· Identify the receiver structures that could be a baseline to specify performance requirement. 
· Receiver structures targeting spatial domain interference mitigation such as IRC are to be considered as a starting point.

· Receiver structures targeted to TDM-eICIC are only to be studied under the eICIC enhancements WI.
· Details of interference modelling for performance requirements and conformance testing shall be specified in the WI phase. Some complexity considerations should be taken into account during the SI phase to avoid over simplified model later on that doesn’t reflect the performance benefits found.
Moreover a very aggressive time plan was defined/approved as follows:

3GPPRAN4#60-BIS:

· Agree on evaluation scenarios, interference models, and performance metrics

3GPPRAN4#61
· Review initial simulation results and agree further simulation cases to conclude the SI
· Review initial complexity analysis
3GPPRAN4#62
· Review further results, finalize TR, decision on work item
In should be noted that only 3 meeting cycles are defined in order to complete the work. Hence we think it is important to limit the scope of the study and prioritarize the study in order to make sure that a proof of concept type of study can be finalized in time. More extensive analysis can be done during the work item phase.

In contribution [2] we have provided our view on the prioritization of the work and on how to progress the work. In this contribution we provide our view on some link level parameters which we think should be the baseline for the simulation study.
In contribution [3] we have provided our view on the basic link level simulation assumptions in order to progress the work. In the following  we provide our view on initial system level simulation assumptions which can be used in order to start the performance evaluation.

2  System Level Performance

In order to make sure that the results are provided in a timely manner we prpose to base the system level simulation assumptions on 3GPP Case 1 [4].

In documents [56] the system level performance for the advanced receiver were already studied and some preliminary results where provided in case of synchronous and asynchronous network. In the following we provide our initial view on the system level simulation parameters which should be considered in order to progress the work in the next meetings.
Table 1. Macro-macro deployment simulation assumptions
	Carrier frequency / System bandwidth
	2 GHz / 10 MHz

	Inter-site distance
	500 m

	Distance ependent path loss
	128.1 + 37.6log10(r) dB

	Shadowing standard deviation
	Lognormal, std. deviation=8dB

	Shadowing correlation
	0.5 (Inter-site) / 1.0 (Intra-site)

	Maximum Doppler frequency
	5.55 Hz (3km/h)

	Penetration loss
	20 dB

	Total transmission power
	46dBm

	Transmitter antenna pattern (Antenna gain)
	70-degree sectored beam (14 dBi)

With tilt (
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= 15degrees) (or 10degrees)

	UE antenna gain / UE noise figure
	0 dBi / 9 dB

	Thermal noise density
	-174 dBm /Hz

	Channel model (Transmitter and receiver correlation)
	ETU channel model (0.5)



	Number of eNodeB transmitter antennas
	2

	Number of UE receiver antennas
	2

	Maximum number of transmission streams
	2

	Number of allocated RBs
	# of  PRB is FFS

	Precoding / feedback granularity
	# of PRB is FFS

	Detector
	MMSE-IRC receiver

Rel.8 baseline receiver

	CSIduty cycle configuration
	10 ms interval

	HARQ (Round trip delay)
	Incremental redundancy (8 ms)

	Hard handover hysteresis
	0 dB, 3 dB

	TM considered
	6 (2)

	Network synchronization
	Frame-aligned

	Cyclic prefix
	Normal

	Traffic model
	Full buffer, full load

	UE distribution
	Uniform (macro UEs),

Nusers=10 per macro cell


Table 2. Macro cell antenna model [6]
	Parameter
	Assumption

	Antenna pattern (horizontal)

(For 3-sector cell sites with fixed antenna patterns)
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 = 70 degrees,  Am = 25 dB 

	Antenna pattern (vertical)

(For 3-sector cell sites with fixed antenna patterns)
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The parameter 
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is the electrical antenna downtilt. The value for this parameter, as well as for a potential additional mechanical tilt, is not specified here, but may be set to fit other RRM techniques used. For calibration purposes, the values 
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= 15 or 10 degrees for 3GPP case 1 a may be used. Antenna height at the base station is set to 32m. Antenna height at the UE is set to 1.5m.

	Combining method in 3D antenna pattern
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3 
Conclusions

In this contribution we have provided our initial view on the parameters which should be used for the system level simulations in order to progress the work in the context of the advanced receiver study item.
4 
References

[1] 3GPP, RP-111378, “Enhanced performance requirement for LTE UE” .
[2] R4-115116, “Consideration on baseline receiver for the enhancement of LTE performance”, ST-Ericsson/Ericsson
[3] R4-115117, “Link level assumptions for evaluating the performance of the advanced receiver”, ST-Ericsson/Ericsson
[4] TR 36.814, “Evolved Universal Terrestrial Radio Access (E-UTRA); Further advancements for E-UTRA physical layer aspects”
[5] 3GPP, R4-113528, NTT DOCOMO, INC., “Performance of Interference Rejection Combining Receiver for LTE,” June 2011.
[6] 3GPP, R4-114281, “Performance of Interference Rejection Combining Receiver in Asynchronous Network for LTE”, NTTDCOMOCMO Inc.
[7] TR 36.814, “Evolved Universal Terrestrial Radio Access (E-UTRA); Further advancements for E-UTRA physical layer aspects”, (Release 9)




























































































































































































































































PAGE  
3

_1312788908.unknown

_1312788915.unknown

_1312788894.unknown

_1274866978.unknown

_1282121912.unknown

_1274866650.unknown

