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1 Introduction

The document provides simulation results evaluating the measurement performance of intra-frequency RSRP in E-UTRAN TDD. 
2 Simulation Assumptions and Modelling
The simulation results are mainly based on the assumptions and parameters used in previous RAN4 studies related to intra-frequency RSRP in FDD [1]. However, some additional parameters specific to TDD are also considered.
Table 1: Simulation parameters for intra-frequency RSRP performance
	Parameters
	Value
	Comments

	Measurement bandwidth
	6 RB
	

	System bandwidth
	6 RB
	

	DL sub-frames per 5 ms half frame
	1
	2 DL slots per 5 ms (i.e. sub-frame#0 and 5) are available for RSRP measurement.

	L1 measurement period
	200 ms
	

	Measurement sampling rate
	- 
	Implementation specific; 3 snapshots every 50 ms each comprising of 5 sub-samples.

	L3 filtering
	Disabled 
	

	Transmit antenna
	1
	

	Receive antennas
	2
	Both antennas with equal gain and uncorrelated.

	DRX/DTX
	OFF
	DRX/DTX to be considered at later stage

	Propagation conditions
	AWGN, ETU and EPA
	

	Doppler Frequency: ETU and EPA
	70 Hz and 5 Hz
	

	Ioc
	AWGN
	Asynchronous scenario

	Ior/Ioc
	-10 to 3 dB
	To be varied


2.1 Impact of TDD Frame Structure on RSRP Measurement

Figure 1 shows TDD frame structure with the baseline configuration with respect to downlink neighbour measurements. Since at least one downlink sub-frame is fully available per half frame, therefore at least 2 slots per 5 ms (i.e. sub-frame#0 and sub-frame#5) can be used for performing RSRP measurement. Unlink in FDD where UE has the freedom to performing averaging over any downlink slots in TDD this freedom is restricted. Nonetheless UE needs enough coherent and non coherent measurement samples during the L1 measurement period to achieve the desired measurement accuracy. In intra-frequency non-DRX reception mode the UE could obtain adequate number of samples within 200 ms period to fulfill the desired accuracy. 
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Figure 1: Available downlink slots for RSRP measurement in baseline configuration
3 Simulation Results

The results are shown in terms of estimated RSRP distribution compared with ideal RSRP in TDD based on the above mentioned assumptions. The ideal RSRP is the true value that does not include any channel estimation noise but uses the same sampling rate as for the estimated RSRP. 

The results without any implementation margin are expressed in CDF form at different geometry values (
[image: image2.wmf]oc

or

I

I

ˆ

) ranging between -10 dB and +3 dB. The results for AWGN, ETU70 and EPA5 are shown in figures 2, 3 and 4 respectively. In all case the variation of RSRP increases with the decreasing geometry factors; inaccuracy is large at lower geometry values. 
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Figure 2: TDD intra-frequency RSRP accuracy in AWGN
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Figure 3: TDD intra-frequency RSRP accuracy in ETU70
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Figure 4: TDD intra-frequency RSRP accuracy in EPA5
4 Comparison with FDD Intra-frequency RSRP 
The intra-frequency RSRP results (figures 2-4) are also compared with the corresponding FDD results. The FDD results are results are reproduced in Annex: A in figures 5-7 and are based on earlier assumptions [1]; where L1 measurement period and measurement BW comprises of 200 ms and 6 RB respectively. 
It is observed that intra-frequency RSRP in TDD compared to FDD leads to slightly lower bias in fading environment. As stated earlier in TDD not all downlink slots are available for RSRP measurement. This leads to the fact that typically different frequency-time grid pattern is used in TDD and FDD for coherent averaging, which eventually leads to slightly different measurement bias. But it is also noted that overall there is very slight difference between TDD and FDD intra-frequency RSRP. Therefore, our conclusion is that for both FDD and TDD, the intra-frequency RSRP accuracy (absolute and relative) can be the same or at least in the same range. 
5 Summary and Conclusion
Initial results on TDD intra-frequency RSRP measurement accuracy are provided in this paper. The results are based on baseline downlink sub-frame allocation scenario, where at least sub-frame # 0 and 5 available for intra-frequency RSRP measurement. Based on the results and analysis presented in this document our conclusion is as follows:

· Intra-RSRP measurement accuracies in case of TDD and FDD are in the same range for the same L1 measurement period (200 ms) and measurement BW (6 RB); preferably same performance figures are specified.

· All minimum performance requirements related to TDD intra-RSRP measurement (accuracy, L1 period etc) can be specified for baseline scenario in which sub-frame # 0 and # 5 are available for RSRP measurement. This means for intra-frequency RSRP measurement UE should not be required to measure on more sub-frames than those available in the baseline scenario. However, it should be up to the UE implementation to use more slots, if available, for intra-frequency measurements.   
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Annex A: FDD Intra-frequency RSRP 
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Figure 5: FDD intra-frequency RSRP accuracy in AWGN
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Figure 6: FDD intra-frequency RSRP accuracy in ETU70
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Figure 7: FDD intra-frequency RSRP accuracy in EPA5
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