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1. Introduction


In previous meetings, there has been agreement on the benefit of an additional requirement to ensure the good performance of CS fallback in more typical radio conditions, and the intention to do this was informed to RAN2 by LS in [7]. No consensus has yet been reached on what “typical” would mean in this context, and the purpose of this contribution is to provide further input in this area.
2. Review of past contributions


In [1] it was proposed that the “typical” radio condition would be defined based on 3 equally powered cells, implying geometry of -3dB. Additionally, assuming usual RAN4 settings of CPICH_Ec/Ior = -10 dB and SCH_Ec/Ior = -12 dB, it was proposed that the side conditions are


· CPICH Ec/Io ( -15 dB

· SCH Ec/Io ( -17 dB



Considering that minimum performance requirements for interfrequency measurements have side condition of CPICH Ec/Io =-20dB and SCH_Ec/Io=-17dB we would consider that this might be a rather too severe side condition in which the SCH detection performance would be a limiting factor. It could be questioned whether 3 equal power cells is the appropriate condition in which to define typical conditions, although it is doubtless true that geometries of -3dB (or even lower) can sometimes occur in practical scenarios. In the following section 2, we evaluate geometry distribution. Setting a demanding side condition would be expected to result in a CS fallback requirement not too dissimilar to the current minimum performance requirement, and as such the Tbasic_identify,UTRA_FDD identification time at this signal to noise ratio might also be not dissimilar to the existing requirement.

In [2] there was a similar proposal to base side conditions on geometry of -3dB, in this case based on geometry distribution obtained in earlier system simulations when investigating interference mitigation techniques. In this contribution, slightly different settings for CPICH_Ec/Ior=-10dB and SCH_Ec/Ior=-7dB were proposed compared with [1] which resulted in a side condition proposal of 4.5dB higher than current requirement values

· CPICH Ec/Io ( -15.5 dB

· SCH Ec/Io (  -12.5dB
Regarding this proposal, the general approach seems reasonable, however setting SCH_Ec/Ior=-7dB means that rather higher than expected power is allocated to the SCH, at least compared to typical RAN4 test case configurations which have SCH_Ec/Ior=-12dB. Especially since the P-SCH and S-SCH are not orthogonal to the other code channels of the serving cell, it is undesirable to allocate more power than needed for coverage purposes to the synchronisation channels. In the next section, we perform some analysis and conclude that the setting which RAN4 has used previously in requirements scenarios and testing (-12dB) is probably a reasonable assumption for setting CS fallback measurement reporting delay requirements.
3. System Simulations

In this section, we present coverage results from system simulations based on the following main simulation assumptions which are largely similar to those used in [2] with the exception of site to site distance which was set to 2700m. The Ec/Io distributions obtained were not highly sensitive to site to site distance, and the geometry results seem generally fairly well aligned with the results in [2].
	Parameter


	Assumption

	Cellular layout
	Hexagonal grid, 37 sites with 3 sectors

	Site to site distance 
	2700m

	Propagation Model
	L= 128.1 + 37.6Log10(Rkm)

	BS antenna gain
	14dBi

	BS antenna pattern
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is defined as the angle between the direction of interest and the boresight of the antenna, 
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 is the 3dB beamwidth in degrees, and  Am is the maximum attenuation. Front-to-back ratio, Am, is set to 20dB. 
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used is 70 degrees.

	BS total TX power
	20W, all cells 100% loaded

	UE antenna gain
	0dBi

	UE noise figure
	9dB


Figure 1 maps the geometry around one cell in the simulation, and gives an indication of the area where low geometry may be expected[image: image5.emf]Geometry Map
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Figure 1 : Geometry map around one cell in the simulation

The geometry statistics obtained within the coverage area of the simulation are shown CDF form in figure 2, which is very similar to the result presented in [2].
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Figure 2 : Geometry CDF 

Based on this scenario, and the additional assumption that SCH_Ec/Ior=-12dB, the SCH_Ec/Io can be similarly mapped. The SCH_Ec/Io map is presented in figure 3 and  CDF data is presented in figure 4.
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Figure 3 : SCH_Ec/Io map around one cell in the simulation
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Figure 4 : SCH_Ec/Io CDF
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Figure 5 : CPICH_Ec/Io CDF

From these results the following observations can be made

· In only around 2% of the coverage area, a geometry of -3dB or lower was seen
In the simulation with SCH_Ec/Ior of -12dB the sync channels are just achieving full coverage, based on RAN4 side conditions. The lowest corresponding SCH_Ec/Io observed in the simulation was around -17.5dB which seems to confirm that the existing RAN4 UTRA inter RAT cell search requirement is set at an appropriate level to ensure that the best UTRA cell can almost always be detected with predictable performance when making inter RAT measurements
4. Proposed way forward

From figure 4 in the previous section, it seems that RAN4 side conditions have been set correctly to ensure good performance throughout the likely range of geometries experienced in the network. It is also clear that if the SCH_Ec/Io side condition were significantly higher, then there would be a non negligible part of the coverage area where the higher side condition could not be met. For example, a SCH_Ec/Io≤-15dB is experienced in approximately 25% of the coverage area and SCH_Ec/Io≤-14dB in 45% of the coverage area.

Setting the appropriate point at which the CSFB cell detection requirement would be defined involves a clear trade off. On the one hand if it is set to be rather close to the existing minimum requirements that are defined today, then the requirement may not add much value, and does not seem to achieve its stated objective of ensuring that CSFB UE measurement reporting delays are minimized in better target cell radio conditions. On the other hand, setting the requirement at a point where it represents conditions that are better than many users are likely to experience is similarly counterproductive in that it doesn’t show performance in conditions that might frequently arise in practical deployments. The achievable UE performance aspect was already covered to an extent in our initial contribution in [6] which gave some laboratory measurements of cell detection probability a 3GPP compliant device. 

Some results from [6] are reproduced in figure 6, which shows laboratory measurements of the probability of success of a single attempt at cell search for different Ec/Io and propagation conditions. The measurements were performed on a certified UE complaint to RAN4 core specifications. For the fading results, a flat fading channel was used. A longer compressed mode gap pattern length of 14 slots was used, which means that the results should not be directly used for considering E-UTRA 6ms measurement gaps, but they are intended to illustrate that if Ec/Io is increased from -17dB to around -15dB, the probability of success of a single detection attempt will become reasonably large.
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Figure 6: Laboratory measurements of UTRA cell search performance 

In considering the point at which the requirement is set, it also worth remembering that this is a requirement targeted to user experience rather than a minimum performance requirement needed for good operation of the system that RAN4 is more used to defining. Based on this we propose that the SCH_Ec/Io side condition is set at around -15dB, which seems to offer a reasonable trade-off between the minimum performance requirement and a point for the user experience requirement. Considering the system simulation result, this means that the performance requirement is addressing approximately 75% of call setup attempts which seems as though it could be a reasonable trade-off/compromise.
Proposal 1: CSFB cell detection is targeted at SCH_Ec/Io = -15dB

Considering the CPICH, in RAN4 test configurations this is set 2dB higher than the SCH power, i.e. CPICH_Ec/Ior=-10dB. Thus, the CPICH Ec/Io distribution that would be obtained in the simulations in section 3 would be the same as the SCH_Ec/Io with an offset of 2dB higher. In the system simulation results at nearly 100% of the coverage area there is a CPICH_Ec/Io of -15dB or greater as shown in figure 5. Given that previous RAN4 contributions from other companies [1, 2] have also proposed a requirement at CPICH_Ec/Io=-15dB so there seems to be some kind of consensus on the following CPICH_Ec/Io proposal
Proposal 2: CSFB cell detection is targeted at CPICH_Ec/Io = -15dB

Another point worthy of discussion is that minimum cell search requirements are general ones that apply in all reasonable propagation conditions. We note that there was extensive discussion of this point in release 6 when the CR was agreed tightening the requirement for UTRAN interfrequency cell detection in meeting #34. This is mentioned in the meeting report and mentioned on the cover sheet of the CR where the updated requirement was introduced [4]. It was because of consideration of general propagation conditions that the UTRA requirement was set at Tbasic_identify=300ms rather than 200ms, as is mentioned on the cover sheet.

Considering now the CSFB requirement, there are two ways in which different propagation conditions could be accounted. The first would be to set side conditions also on the propagation e.g. AWGN under which the CSFB would be applicable. However, this approach may not be very beneficial, since it is important that CSFB measurement reporting delays are minimized also in other conditions. The other approach is to specify a requirement for general conditions. We think that this approach is preferable; however we also think that it would be good to allow some time for interested companies to further evaluate feasible cell search performance in different propagation conditions based on the proposed side conditions. As is shown in figure 6, different propagation conditions would make a significant impact to the probability of successful cell detection first time around.

Proposal 3: Companies evaluate the appropriate value of Tbasic_identify at SCH_Ec/Io = -15dB and CPICH_Ec/Io = -15dB until RAN4#55

5. Conclusions

The intention of this document has been to provide input to the discussion on typical radio conditions in which CSFB cell search requirements should be set. Based on system simulations, we make the following proposals as a way forward

Proposal 1: CSFB cell detection is targeted at SCH_Ec/Io = -15dB

Proposal 2: CSFB cell detection is targeted at CPICH_Ec/Io = -15dB

Proposal 3: Companies evaluate the appropriate value of Tbasic_identify at SCH_Ec/Io = -15dB and CPICH_Ec/Io = -15dB until RAN4#55
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