TSG-RAN Working Group 4 (Radio) meeting #66bis                  R4-131024
Chicago, IL, US, 15 Apr – 19 Apr, 2013
Source:
ZTE

Title:
Discussion on RSRP and RSRQ measurement accuracy for FeICIC
Agenda item:
6.9.1.1
Document for:
Discussion
1.  Introduction
During the RAN4 #66 meeting the RSRP and RSRQ measurement accuracy for FeICIC were extensively discussed [1~4]. The accuracy requirements for RSRP and RSRQ were introduced [5] but the side conditions Es/Iot for higher accuracy, i.e. ±2dB for RSRP relative accuracy and ±2.5dB for RSRQ absolute accuracy, still remain open.

In this paper, we provide our views on the side conditions of Es/Iot for high RSRP relative accuracy and high RSRQ absolute accuracy.
2. Discussion
2.1 RSRP relative accuracy
Let’s recall the RSRP accuracy requirements in Re-8/9. For ±3dB accuracy requirement, the side condition of RSRP Es/Iot is defined to -6dB whereas for ±2dB accuracy requirement, the side condition of RSRP Es/Iot is defined to -3dB.It can be seen from the requirements that relation of RSRP Es/Iot by 3dB leads to 1dB better accuracy.
Figure 1 and Figure 2 show the delta RSRP simulation results of single cell under different propagation channel.
	[image: image1.emf]-3 -2 -1 0 1 2 3 4

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

Delta RSRP (dB)

CDF 

Delta RSRP CDF under AWGN, Single Cell

 

 

SNR=-6dB

SNR=-3dB


Figure 1 Delta RSRP CDF under AWGN, single cell
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Figure 2 Delta RSRP CDF under ETU30, single cell


It is observed that under AWGN channel, RSRP relative accuracy under Es/Iot = -6dB is ±1.23dB and compared to ±3dB accuracy requirement implementation margin is 1.77dB. Similarly under Es/Iot = -3dB RSRP relative accuracy is ±0.90dB and compared to ±2dB accuracy requirement implementation margin is 1.10dB. 
It is also observed that under ETU30 channel, RSRP relative accuracy under Es/Iot = -6dB is ±1.51dB and compared to ±3dB accuracy requirement implementation margin is 1.49dB. Similarly under Es/Iot = -3dB RSRP relative accuracy is ±1.17dB and compared to ±2dB accuracy requirement implementation margin is 0.83dB. 

It can be concluded that the implementation margin is more stringent under high accuracy case. So this should also apply to FeICIC case.
Now move to RSRP relative accuracy requirement for FeICIC. Firstly, in FeICIC a 4dB interfering cell and a 2dB interfering cell are present where 4dB interfering cell has colliding CRS with target cell and 2dB interfering cell has non-colliding CRS with target cell. Secondly, the baseline receiver is assumed to be CRS IC receiver which is different from Rel-8/9 receiver. Because CRS IC receiver is used, the requirement for relative accuracy is quite different from Rel-8. The final Es/Iot depends on the SNR (signal to noise ratio) and INR (interference to noise ratio) whereas in Rel-8 the Es/Iot only related to SNR (signal to noise ratio). 
The CRS IC receiver generally could be divided into two steps. First, Estimate the interference CRS first and then cancel the interference from the received signal. Second, the same or equivalent estimator as in Rel-8 may be used with the interference cancelled signal to obtain the final estimation. Therefore to determine the high relative accuracy requirements the implementation margin can be distributed into two parts. One part is for CRS interference cancellation and the other is for RSRP estimation using Rel-8 or equivalent estimator.
It was agreed that the required Es/Iot for ±3dB relative accuracy is -9.46dB which corresponds to -4dB SNR and 4dB INR. If the interference is perfectly cancelled by the CRS IC receiver, then the SINR (i.e. SNR as interference has been cancelled out) to the estimator is -4dB. Obviously CRS IC couldn’t be perfect which will degrade the SINR. Compared to the -6dB Es/Iot for ±3dB relative accuracy in Rel-8 there is 2dB margin for the CRS IC. 

Regarding the ±2dB relative accuracy, it is reasonable to consider the same implementation margin for CRS IC. Therefore the SNR should be set to -1dB as the required Es/Iot is -3dB. 
Observation 1: the SNR should be set to -1dB for high RSRP relative accuracy.

Figure 3 and Figure 4 show the delta RSRP simulation results under agreed simulation assumptions for FeICIC where one interfering cell is present.
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Figure 3 Delta RSRP CDF under AWGN with one interfering cell
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Figure 4 Delta RSRP CDF under ETU30 with one interfering cell


It is observed that no matter the propagation channel the gain is very small when only decreasing the interference level. So the INR could still be set to 4dB for the requirements.
Observation 2: the INR could be set to 4dB for high RSRP relative accuracy as the relative accuracy is not too sensitive to interference level if SNR is not changing.

Therefore provided that SNR=-1dB and INR=4dB, the corresponding Es/Iot is -6.46dB.
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Figure 5 Delta RSRP CDF under ETU30 with one interfering cell
It is observed from Figure 5 that under ETU30 channel, RSRP relative accuracy under Es/Iot = -9.46dB is ±1.49dB and compared to ±3dB accuracy requirement implementation margin is 1.51dB. Similarly under Es/Iot = -6.46dB RSRP relative accuracy is ±1.14dB and compared to ±2dB accuracy requirement implementation margin is 0.86dB. This is quite comparable to the Rel-8 case and therefore we think it is reasonable to set the required Es/Iot to -6.46dB for ±2 accuracy in FeICIC.
Proposal 1: The Required Es/Iot for ±2dB RSRP relative accuracy in FeICIC can be set to -6.46dB.
Since different SNR and INR combinations could lead to the same -6.46dB SINR, in the high RSRP relative accuracy test SNR and INR should be explicitly set the to -1dB and 4dB respectively.
Proposal 2: In the test case in FeICIC for high RSRP relative accuracy, i.e. ±2dB accuracy, the SNR should be set to -1dB and INR should be set to 4dB.
2.1 RSRQ absolute accuracy
In Re-8/9, for ±3.5dB absolute accuracy requirement, the side condition of Es/Iot is defined to -6dB whereas for ±2.5dB accuracy requirement, the side condition of Es/Iot is defined to -3dB.It can be seen from the requirements that relation of RSRP Es/Iot by 3dB leads to 1dB better accuracy.
Figure 6 and Figure 7 show the delta RSRQ simulation results of single cell under different propagation channel.
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Figure 6 Delta RSRQ CDF under AWGN, single cell
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Figure 7 Delta RSRQ CDF under ETU30, single cell


It is observed that under AWGN channel, RSRQ absolute accuracy under Es/Iot = -6dB is 0.92dB and compared to ±3.5dB accuracy requirement implementation margin is 2.58dB. Similarly under Es/Iot = -3dB RSRQ absolute accuracy is 0.44dB and compared to ±2.5dB accuracy implementation margin is 2.06dB. 

It is observed that under ETU30 channel, RSRQ absolute accuracy under Es/Iot = -6dB is 0.14dB and compared to ±3.5dB accuracy requirement implementation margin is 3.36dB. Similarly under Es/Iot = -3dB RSRQ absolute accuracy is -0.79dB and compared to ±2.5dB accuracy implementation margin is 1.71dB. 

Regarding the RSRQ absolute high accuracy requirement for FeICIC, the same justification as RSRP relative high accuracy applies. Therefore, the required Es/Iot for ±2.5dB accuracy could be set to -6.46dB which corresponds to the SNR=-1dB and the INR=4dB.
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Figure 8 Delta RSRQ CDF under ETU30 with one interfering cell

It is observed from Figure 8 that under ETU30 channel, RSRQ absolute accuracy under Es/Iot = -9.46dB is 0.76dB and compared to ±3.5dB accuracy requirement implementation margin is 2.74dB. Similarly under Es/Iot = -6.46dB RSRQ absolute accuracy is -0.49dB and compared to ±2.5dB accuracy implementation margin is 2.01dB. This is quite comparable to the Rel-8 case and therefore we think it is reasonable to set the required Es/Iot to -6.46dB for ±2.5dB RSRQ absolute accuracy in FeICIC.

Proposal 3: The Required Es/Iot for ±2.5dB RSRQ absolute accuracy in FeICIC can be set to -6.46dB.
Since different SNR and INR combinations could lead to the -6.46dB SINR, in the high RSRQ absolute accuracy test SNR and INR should be explicitly set the to -1dB and 4dB respectively.
Proposal 4: In the test case in FeICIC for high RSRQ absolute accuracy, i.e. ±2.5dB accuracy, the SNR should be set to -1dB and INR should be set to 4dB.
3. Conclusions
In this contribution, we provide our views on the side conditions of Es/Iot for high RSRP relative accuracy and high RSRQ absolute accuracy. Based on the observations following is proposed.
Proposal 1: The Required Es/Iot for ±2dB RSRP relative accuracy in FeICIC can be set to -6.46dB.
Proposal 2: In the test case in FeICIC for high RSRP relative accuracy, i.e. ±2dB accuracy, the SNR should be set to -1dB and INR should be set to 4dB.
Proposal 3: The Required Es/Iot for ±2.5dB RSRQ absolute accuracy in FeICIC can be set to -6.46dB.
Proposal 4: In the test case in FeICIC for high RSRQ absolute accuracy, i.e. ±2.5dB accuracy, the SNR should be set to -1dB and INR should be set to 4dB.
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5. Annex
Table 1 provides simulation assumptions for evaluation of RSRP/RSRQ measurement performance for FeICIC.
Table 1: Simulation parameters for RSRP/RSRQ measurement 

	Parameters
	Value
	Comments

	Measurement bandwidth
	6 resource blocks
	Both RSRP and RSSI measured over 6 RB

	System bandwidth
	6 resource blocks
	

	L1 measurement period
	200 ms
	

	Measurement sampling rate
	-
	Implementation dependent (NOTE 1)

	L3 filtering
	disabled
	

	Transmit antenna
	1
	

	Receive antennas
	2
	The receive diversity rule as defined in TS 36.214. Both antennas with equal gain, no correlation between them.

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

	Propagation conditions
	ETU 
	

	Doppler Frequency: ETU and EPA
	 30Hz
	

	CP Length
	Normal
	

	TDD Uplink-downlink configuration
	1
	

	TDD Special sub-frame configuration
	6
	

	Time offset between TDD cells 
	 3 us
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