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1. Introduction
The purpose of this contribution is to present simulation results for fading reselection test case.  Simulations were performed according to the assumptions in [1] which are reproduced in annex A.

The final test case is envisaged to be similar to the E-UTRA to UTRA reselection test where UTRA is of lower priority. The scenario is introduced in more detail in [1], but in summary involves fading conditions on the high priority (E-UTRA cell) where a strong lower priority cell is always present (in AWGN conditions) to offer more stable and predictable test behaviour.
2. Results

2.1 Cumulative distribution of RSRP measurement results

Figure 1 presents the cumulative distribution function for RSRP relative to the nominal RSRP level for the two filtering schemes investigated. 
Considering a single reselection evaluation, this figure indicates that there is approximately 1% probability that a filtered measurement sample will be 5-6dB below the nominal RSRP level. Hence, setting nominal RSRP in the test case to 6dB higher than Threshserving,low would result in approximately a 1% chance that an individual reselection evaluation results in a reselection.
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Figure 1 : RSRP CDF for different filter schemes

2.2 Stability of remaining on cell1 during time period T1

Since many reselection evaluations will be performed during time period T1 of the testcase (depending on the duration of T1, which was not specified in [1]), it is clear that to give a probability of unwanted reselection during the entire T1 period of <1% (for example) then the probability of any individual reselection evaluation triggering a unwanted reselection must be much less than 1%.
As the duration of T1 was not specified in [1], we considered two possible durations for the testcase, T1 = 32 seconds (25 1.28s DRX cycles) and T1=64 seconds (50 1.28s DRX cycles). Results of these simulations are shown in figure 2 and figure 3.
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Figure 2 : Probability of unwanted reselections during T1=32s
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Figure 3 : Probability of unwanted reselections during T1=64s

2.3 Amount of time taken for reselection from cell 1 to cell 2 at the start of T2 with different levels of RSRP2
This simulation was performed only with 1280ms measurement sampling rate according to simulation assumptions. RSRP2 was varied from Thresh,serving_low-10dB up to Thresh,serving_low. As an example, the CDF of reselection delay for RSRP2= Thresh,serving_low-3dB is shown in figure 4
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Figure 4 : Reselection delay at the start of T2 for RSRP=Thresh,serving_low-3dB
As expected, due to the 3 sample sliding window, the probability of successfully reselecting in less than 3 DRX cycles is relatively small. However, it seems relatively feasible to perform reselection within 3 DRX cycles with a good probability. Some additional tolerance (1 DRX cycle) may need to be considered as the UE measurement rate (and corresponding evaluations) might not align with the IDLE mode DRX cycle and in practice we believe the reselection time delay requirement should be set to not shorter than one based on Tevaluate,UTRA_FDD, since this would otherwise result in a more demanding reselection delay requirement than in the existing AWGN testcase.
In figure 5, the probability of achieving reselection within 3 or less DRX cycles is presented for different settings of RSRP2 from Thresh,serving_low-10dB up to Thresh,serving_low. 
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Figure 5: Probability of achieving reselection within 3 or less DRX cycles for different RSRP
2.4 Stability of remaining on cell2 during time period T2

This simulation follows a rather similar approach to that of section 2.2. The main difference is that the criteria for an unwanted reselection back to cell 1 during T2 is that estimated RSRP > Theshx,high, whereas in section 2.2 the probability of RSRP < Theshserving,low was evaluated.
Results of the evaluation are provided in figure 6 and figure 7 for T2=32 seconds and T2=64 seconds respectively.
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Figure 6 : Probability of unwanted reselections during T2=32s
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Figure 7 : Probability of unwanted reselections during T2=64s

The results indicate that the nominal RSRP of cell 1 should be approximately 6dB below the reselection threshold Threshx,high to ensure high probability of remaining on cell 2, assuming that the duration of T2 is 64 seconds. One consideration which arose during the simulation was the agreed simulation assumptions may have resulted in a somewhat conservative result here, since the cell being measured is no longer the serving cell, and therefore may be evaluated less frequently by a typical UE implementation. Tmeasure,E-UTRA is given in 25.133 as 6.4 seconds, and the measurement filter shall contain at least 2 measurements separated by Tmeasure/2=3.2s. 
To analyse the impact, the simulations were repeated for measurement spacings of 3200ms and 6400ms. Results are shown in figures 8 and 9 for T2=32s and T2=64s respectively. The results indicate that a margin of approximately 1dB less may be used, compared with the results using the agreed simulation assumptions.
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Figure 8 : Probability of unwanted reselections during T2=32s
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Figure 9 : Probability of unwanted reselections during T2=64s
3. Conclusions
Simulation results have been presented for reselections in fading without RF measurement impairments. In summary, the simulation suggest the following margins for fading

· RSRP1 during time phase T1 needs to be at least Threshserving, low  +9dB = -96dBm + 9dB = -87dBm, assuming the duration of T1=64seconds.
· RSRP2 during time phase T2 needs to be no more than Threshserving, low -3dB = -96dBm – 4dB = -100dBm, to ensure good probability of reselection within the length of the filter (3 DRX cycles). In practice we believe the reselection time delay requirement should be set to not shorter than one based Tevaluate,UTRA_FDD even though the simulated filter scheme was able to achieve faster reselection (3 DRX cycles) in the scenario simulated.
· RSRP2 during time phase T2 needs to be no more than Threshx, high -6dB = -92-6dBm = -98dBm to ensure stability of remaining on cell 2 during T2, assuming that the duration of T2 = 64 seconds.
It is anticipated that after consideration of results from other companies, and consideration of additional margin needed due to RF impairments, a test case for reselection in fading from E-UTRA to UTRA could be derived.
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Annex A : Simulation assumptions
Table 1 and 2 give the E-UTRAN and UTRAN cells. Table 3 gives the simulation assumptions for the re-selection evaluation of the E-UTRAN high priority cell. 
Table 1: Cell specific test parameters for cell 1(E-UTRA) higher priority

	Parameter
	Unit
	Cell 1

	
	
	T1
	T2

	E-UTRA RF Channel number
	
	1

	BWchannel
	MHz
	10

	OCNG Patterns defined in A.3.2.1.1 (OP.2 FDD)
	
	OP.2 FDD

	PBCH_RA
	dB
	0

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PCFICH_RB
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDCCH_RA
	dB
	

	PDCCH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1 
	dB
	

	Qrxlevmin
	   dBm
	-140
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	dBm/15 kHz
	-98

	RSRP
	dBm/15 KHz
	RSRP1 (to be varied)
	RSRP2 (to be varied)
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	dB
	To be varied
	To be varied 
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	dB
	To be varied
	To be varied

	TreselectionEUTRAN
	s
	0

	Snonintrasearch
	dB
	Not sent 

	Threshserving, low
	dB
	44

	Threshx, low  (Note 2)
	dB
	40

	Propagation Condition 
	
	AWGN (for alignment) and ETU-70

	Note 1: OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2 : This refers to the value of  Threshx, low  which is included in E-UTRA system information, and is a threshold for the UTRA target cell


Table 2: Cell specific test parameters for cell 2(UTRA) lower priority

	Parameter
	Unit
	Cell 2 (UTRA)

	
	
	T1
	T2

	UTRA RF Channel Number
	
	Channel 2

	CPICH_Ec/Ior
	dB
	 -10 

	PCCPCH_Ec/Ior
	dB


	 -12 

	SCH_Ec/Ior
	dB
	 -12 

	PICH_Ec/Ior
	dB
	 -15 

	OCNS_Ec/Ior
	dB
	-0.941
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	dB
	13
	13
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	dBm/3,84 MHz
	‑70

	CPICH_Ec/Io
	dB
	 -10.21
	-10.21

	CPICH_RSCP
	dBm
	 -67
	-67

	Propagation Condition 
	
	 AWGN 

	Qqualmin
	dB
	-20

	Qrxlevmin
	dBm
	-115

	QrxlevminEUTRA
	dBm
	-140

	UE_TXPWR_MAX_RACH
	dBm
	21

	Treselection
	s
	0

	Sprioritysearch1
	dB
	42 

	Sprioritysearch2
	dB
	0

	Threshx, high (Note 1)
	dB
	48

	Note 1 : This refers to the value of  Threshx, high  which is included in UTRA system information, and is a threshold for the E-UTRA target cell


Table 3: Simulation assumptions for E-UTRAN high priority cell
	Parameter
	Value

	Assumed DRX cycle
	1.28s

	Measurement bandwidth
	BW corresponding 6 RBs

	BS transmitter
	1 antenna

	MS receiver
	2 antennas, uncorrelated (Note 1)

	Measurement filtering
	Sliding window

	Measurement sampling rate and measurement filter length
	(DRX/2 with 2 samples) and

(DRX with 3 samples)

	Measured sub-frame per  measurent opportunity
	1 subframe

	Number of OFDM symbols per slot
	7

	RF measurement impairments
	Ideal measurements in the initial simulations, simulations with implementation margin to be considered before test requirement is set


Simulations are proposed to investigate

1) (For alignment) that chosen parameters for measurement filtering pass the existing AWGN test

2) Stability of UE remaining on cell 1 during T1 with different levels of RSRP1 is simulated using a 2 sample sliding window with DRX/2 measurement sampling rate
3) Amount of time taken for reselection from cell 1 to cell 2 at the start of T2 with different levels of RSRP2 is simulated using a 3 sample sliding window with DRX measurement sampling rate.

4) Stability of UE remaining on cell 2 in the remainder of T2 with different levels of RSRP2 is simulated using 2 sample cycle sliding window with 640ms measurement repetition period

The outcome of the simulation work should be to identify a margin for RSRP1 above Threshserving,low (equivalent to -96dBm) and a margin for RSRP2 below Threshserving,low (equivalent to -96dBm) which give low probability of ping pong. It could be discussed whether a test requirement needs to be set on how reselection delay in the fading testcase. 
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