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1
Introduction
In RAN4#70 the simulation assumptions to define the measurement accuracy requirements for MBSFN RS based RSRP and RSPQ were agreed [1].

In order to define the MBSFN RSRP/RSRQ accuracy requirements, link level simulations are needed. In this paper we show the simulation results based on the parameters specified in [1].
2
Discussion
2.1 Simulation Results
In this section, we provide simulation results for RSRP measurements with different channel models, different MBSFN measurement periods and different measurement sampling rate as agreed in [1]. 
We focus on the simulation with measurement periods being 320ms and 640ms. Within each measurement period, we used 1/3/5 subframes with uniform spacing to compute one measurement sample. The figures show the cdf of the measurement accuracy.
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Figure 1. RSRP accuracy simulation results – AWGN –  Ês/Iot  = -8dB
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Figure 2. RSRP accuracy simulation results – AWGN –  Ês/Iot  = -6dB
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Figure 3. RSRP accuracy simulation results – AWGN –  Ês/Iot  = -4dB
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Figure 4. RSRP accuracy simulation results – AWGN –  Ês/Iot  = 0dB

[image: image5.emf]2 2.5 3 3.5 4 4.5 5 5.5 6

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

RSRP (dB)

CDF

AWGN Es/Io= 4 dB

 

 

1 subframes, L1 Period=320

3 subframes, L1 Period=320

5 subframes, L1 Period=320

1 subframes, L1 Period=640

3 subframes, L1 Period=640

5 subframes, L1 Period=640


Figure 5. RSRP accuracy simulation results – AWGN –  Ês/Iot  = 4dB

The RSRP results with MBSFN 5Hz and ETU30Hz are listed in Appendix A. 
The RSRQ results for all channel models with different geometries are listed in Appendix B.
2.2 Accuracy Requirements
From the RSRP performance shown in Section 1 and the appendix, it can be observed that with averaging over 5 subframes uniformly sampled within the measurement period, we can reuse the RSRP absolute accuracy as defined in [2] for CRS based RSRP as listed in Table 1.

Table 1: Proposed RSRP absolute accuracy

	Normal condition
	Extreme condition
	Ês/Iot

	
	
	

	dB
	dB
	dB

	(6
	(9
	(-6 dB

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


The performance with 320ms and 640ms measurement is very similar. Considering that the UE will have more measurement opportunities with a longer measurement period we propose to use 640ms

The same observations can be made for RSRQ, hence, we propose to reuse the accuracy requirements currently defined for  CRS based RSRQ.
The measurement performance improves at higher SINR values as expected (e.g. for Es/Io=0dB the accuracy is withing +-0.5dB). More stringent requirements for higher SINR values could be defined(e.g. for Es/Iot>0dB) on top of the requirements proposed above, however, the main source of errors will still stem from the RF uncertainty and it would be rather difficult to tighten the requirements beyond +-5dB. As such, it may not be very meaningful to define another set of requirements as the testing will also become more complicated.
3 
Conclusions

In this paper we presented the MBSFN RS based RSRP accuracy simulation results based on the agreed assumptions. The simulation results show we can reuse the accuracy requirements defined for CRS based RSRP accuracy.
Table 1: Proposed RSRP absolute accuracy

	Normal condition
	Extreme condition
	Ês/Iot

	
	
	

	dB
	dB
	dB

	(6
	(9
	(-6 dB

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


The same observations can be made for RSRQ, hence, we propose to reuse the accuracy requirements currently defined for  CRS based RSRQ.
4 
Appendix A
In this section, we list the RSRP simulation results for MSFN 5Hz and ETU 30Hz.  
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Figure 6. RSRP accuracy simulation results – MBSFN 5Hz –  Ês/Iot  = -6dB
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Figure 7. RSRP accuracy simulation results – MBSFN 5Hz –  Ês/Iot  = -4dB
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Figure 8. RSRP accuracy simulation results – MBSFN 5Hz –  Ês/Iot  = 0dB
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Figure 9. RSRP accuracy simulation results – MBSFN 5Hz –  Ês/Iot  = 4dB
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Figure 10. RSRP accuracy simulation results – ETU 30Hz –  Ês/Iot  = -6dB
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Figure 11. RSRP accuracy simulation results – ETU 30Hz –  Ês/Iot  = -4dB
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Figure 12. RSRP accuracy simulation results – ETU 30Hz –  Ês/Iot  = 0dB
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Figure 13. RSRP accuracy simulation results – ETU 30Hz –  Ês/Iot  = 4dB

4 
Appendix B

In this section, we list the RSRQ simulation results for AWGN, MSFN 5Hz and ETU 30Hz.  
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Figure 14. RSRQ accuracy simulation results – AWGN –  Ês/Iot  = -6dB
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Figure 15. RSRQ accuracy simulation results – AWGN –  Ês/Iot  = -4dB
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Figure 16. RSRQ accuracy simulation results – MBSFN 5Hz –  Ês/Iot  = -6dB
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Figure 17. RSRQ accuracy simulation results – MBSFN 5Hz –  Ês/Iot  = -4dB
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Figure 18. RSRQ accuracy simulation results – ETU 30Hz –  Ês/Iot  = -6dB
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Figure 19. RSRQ accuracy simulation results – ETU 30Hz –  Ês/Iot  = -4dB
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