Page 1


3GPP TSG-RAN WG1 Meeting #79 	R1-145136
San Francisco, USA, 17th – 21st November 2014

Agenda item:		5.2.2
Source:	Huawei, HiSilicon
Title:	Evaluation methodology for coverage enhancement solutions
Document for:		Discussion/Decision
1. Introduction
Coverage enhancement is one of the key objectives in the study item on small data transmission enhancements for UMTS [1]. In [2] the requirement for coverage enhancement is proposed based on the evaluation results on the coverage for normal UMTS. In [3] potential solutions for coverage enhancement are discussed. This contribution gives the methodology and simulation assumptions to evaluate the potential coverage enhancement solutions.  
2. Evaluation methodology for coverage enhancements
2.1 Evaluation methodology and metrics
Link level simulations should be conducted to evaluate the solutions for coverage enhancement, considering the following aspects.
· For data channels, the fixed TB size simulation is used and a desired BLER level for the initial transmission is targeted for both the potential enhancement and the baseline.
· Maximum available power is assumed to be used for coverage evaluation. Especially when different channels are simultaneously transmitted, the maximum available power for each channel should be calculated based on a reasonable power ratio setting, which is the optimum point leading to maximum coverage. 
· ILPC and OLPC are turned off.
To compare solutions on coverage enhancement, the following metrics should be investigated:
· Required Rx Ec/No.
· Average occupied resources for one transport block: for coverage enhancement, different solutions may consume different amount of resources. If more resources are needed, then the supported UE numbers in the system would be different. Hence, the occupied resources should be also evaluated.
· Effective throughput or transmission delay on physical layer for each transport block.
To compare different solutions on coverage enhancement, one method could be to align the required Rx Ec/No for different solutions as an identical desired SNR target, which is calculated from the requirement for coverage. With the same desired Rx SNR, the solutions can be evaluated by comparing the metrics of average occupied TTIs and the effective throughput.
2.2 Simulation assumptions
The reference scenario and simulation assumptions can be found in Table 1 for uplink and in Table 2 for downlink, which are based on the reference scenario for normal UMTS coverage evaluation agreed in RAN1#78bis. When evaluating different potential solutions, the additional assumptions should be provided along with the results.




Table 1 	Simulation assumptions for coverage enhancement evaluation in uplink
	Parameter
	Value

	TBS
	120 bits (EUL)

	Number of UE antennas
	1 antenna

	Number of Node B antennas
	2 antennas (uncorrelated)

	Maximum UE carrier transmit power
	23 dBm at antenna connector

	Node B receiver noise figure
	5 dB

	Soft/softer handover
	No soft/softer handover

	Uplink rise-over-thermal (RoT) operation point
	10 dB

	Channel model
	Ped A 1 Hz Doppler spread, AWGN static channel

	Carrier frequency
	2.0 GHz

	Frequency error
	20 kHz, 1 kHz optional, in cell search simulations,
0 otherwise

	Beta values
	To be provided with evaluation results



Table 2 Simulation assumptions for coverage enhancement evaluation in downlink
	Parameter
	Value

	TBS
	120 bits (HS)

	Number of UE antennas
	1 antenna

	Number of Node B antennas
	2 antennas (uncorrelated)

	Maximum Node B carrier transmit power
	43 dBm at antenna connector

	UE receiver noise figure
	9 dB

	Downlink common channel power settings
	P-CPICH: -10 dB from max carrier power
P-SCH: -12 dB
S-SCH: -13.5 dB
P-CCPCH (BCH): -12 dB
For other channels reasonable power settings can be proposed. 

	DL inter-cell interference
	No inter-cell interference

	Soft/softer handover
	No soft/softer handover

	Downlink OCNS
	OCNS added to fill up DL carrier power

	Channel model
	Ped A 1 Hz Doppler spread, AWGN static channel

	Carrier frequency
	2.0 GHz

	Frequency error
	20 kHz, 1 kHz optional, in cell search simulations,
0 otherwise



3. Conclusion
Coverage enhancement is one of the key objectives in the study item on small data transmission enhancements for UMTS [1]. The requirement on the coverage enhancement is discussed in [2] and potential solutions are proposed in [3]. This paper focuses on the evaluation methodology and basic simulation assumption for evaluating the potential solutions on coverage enhancement. It is proposed to take the methodology in this paper as the reference for the evaluation in this study item, and capture it in the technical report.
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