
TSG-RAN WG4 Meeting #50
R4-090647
Athens, Greece, 9-13, Feburary 2009
Title:
TDD/MBSFN subframe information about inter-frequency neighbour cells
Source:
Samsung
Agenda Item:
6.1.7.7
Document for:
Discussion
1 Introduction
RAN2 has sent an LS in [1] asking RAN4’s view on whether the TDD/MBSFN sub-frame information about inter-frequency neighbor cells should be signaled.
Without knowing TDD/MBSFN sub-frame information, UE can only perform RSRP measurement on sub-frame #0 or sub-frame number #5. For inter-frequency measurement the 6 ms gap would be used. Considering 1 ms would used as the margin for frequency changing, 5 ms can be used for actual measurements, so that only one sub-frame #0 or sub-frame #5 can be covered by one gap. If without out knowing the TDD/MBSFN sub-frame information, UE can only measure one sub-frame of inter-frequency neighboring cell, but if knowing that no TDD/MBSFN sub-frames are present in all neighbor cells, UE can perform neighboring cell measurement on 5 sub-frames within one gap at the maximum.
In this document we provided some simulation results on the inter-frequency RSRP measurement performance, based on which we give our view on the indication of TDD/MBSFN sub-frame information about inter-frequency neighbor cells.
2 Measurement Modelling and Simulation Assumptions

The measurement modelling used in the performance comparison is shown in below table:
Table 1: Simulation assumptions
	Parameter
	Value
	Comments

	System bandwidth
	BW corresponding 6 RBs
	

	Measurement bandwidth
	BW corresponding 6 RBs
	

	Channel model
	AWGN, EPA5Hz and ETU70Hz
	

	BS transmitter
	1 antenna
	

	MS receiver
	2 antennas, uncorrelated
	

	L1 measurement period
	480 ms
	

	Gap Repetition Period
	80 ms
	

	Gap Length
	6 ms
	

	Measured sub-frame per gap
	1, 3 and 5 sub-frame (1, 3 and 5 ms)
	1 sub-frame corresponds to not knowing TDD/MBSFN sub-frame information.

	Number of OFDM symbols per slot
	7
	

	Layer 3 filtering 
	On and OFF
	

	DRX/DTX
	OFF
	

	Interference from other cells
	-70 dBm
	AWGN

	Ior/Ioc [dB]
	-6
	


3 Simulation Results

Firstly we provided the simulation results for inter-frequency RSRP absolute accuracy with L3 filter OFF in below figures.
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Figure 1: Inter-frequency absolute RSRP measurements in AWGN environment
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Figure 2: Inter-frequency absolute RSRP measurements in EPA 5Hz environment
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Figure 3: Inter-frequency absolute RSRP measurements in ETU 70Hz environment
From the above simulation results we can see that if there is no TDD/MBSFN sub-frames are present in all neighbor cells but UE does not know that, UE would only performance measurement on 1 sub-frame in each gap, which would cause about 0.5 to 1 dB measurement accuracy loss.

Furthermore, we also provided simulation results with L3 filter ON. L3 filtering is performed according to the following formula [2]:
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In the above equation, Fn is the updated filtered measurement result, Fn-1 is the old filtered measurement result, Mn is the latest received measurement result from L1 measurements. In order to initialize the averaging filter, F0 is set to M1 when the first measurement result from the physical layer measurement is received. The time constant of this filter is given by
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a = 1/2(k/2), where k is the network controlled parameter.

Table 2 below shows time constants for some of the typical values of k. 
Table 2 L3 filter time constants

	k
	a
	Time Constant (Seconds)

	3
	0.35
	1.06

	7
	0.09
	4.98
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Figure 4: Inter-frequency absolute RSRP measurements in AWGN environment with L3 filter ON
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Figure 5: Inter-frequency absolute RSRP measurements in EPA 5Hz environment with L3 filter ON
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Figure 6: Inter-frequency absolute RSRP measurements in ETU 70Hz environment with L3 filter ON
After using L3 filter, we can see the RSRP measurement accuracy loss has been reduced to less than 0.5 dB.
4 Discussion and Conclusion
In this document, we provided the inter-frequency RSRP measurement accuracy simulation results with both L3 filter OFF and ON to evaluate the performance loss without knowing the TDD/MBSFN sub-frame information. From the L3 filter OFF results, we can see that there would be about 1 dB accuracy loss if without knowing that there is no TDD/MBSFN sub-frames are present in all neighbor cells. Such performance loss can be reduced to less than 0.5dB if with L3 filter ON. Considering the performance loss is not too much, we feel that the measurement performance gain by knowing the TDD/MBSFN sub-frame information about inter-frequency neighboring cell is negligible. If this view is also acceptable to other companies, we suggest such information be included in the response to RAN2 LS.
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