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1. Introduction
In recent RAN4 meetings there has been discussion about reselection from UTRA to E-UTRA. The following discussions have been taken place
· Higher priority search after RRC state transition to idle or semi-idle state: A CR was agreed in RP-110778 and further refined in R4-113934, making a requirement to start the higher priority search within a time of Thigher_layer_start where Thigher_layer_start=1 DRX cycle or 1 DRX cycle + 1 second depending on case
· There has been discussion on whether to specify reselection to E-UTRA in Cell-FACH state. The release 11 further enhancements to CELL-FACH WID has been updated such that the scope of the work item includes  “Identify whether the gains justify the complexity for each of the following sub-features over existing mechanisms, and specify those for which this is shown to be the case.”

· …

· Mobility improvements:

· Measurements and reselection from CELL_FACH to LTE. 

Hence the gains of reselection to LTE in CELL_FACH state need to be evaluated.

· Whether the Tmeasure and Tevaluate requirements should be the same for high priority reselection as for low/equal priority reselection, given that higher priority carriers are not measured continuously.
· Whether Treselection is appropriate for higher priority reselection

In order to try to progress the topics, we have performed link level simulations to evaluate statistics for reselection performance. In the simulations, variations in measurements due to fading, and corresponding measurement filtering and processing of measurement samples is evaluated. Although link level simulations are necessarily only performed for a limited set of reselection parameters and traffic patterns, we think it is important to try to quantify the issues and evaluate the gains which could be obtained. Feedback on the simulation settings and verification of the results by a larger group of companies would be welcomed.
2. Discussion

 The basic simulation methodology looks at the impact of fast fading using a flat fading Rayleigh channel model and statistics are collected including

· Average reselections per minute. Since no changes are made to the long term (average) cell powers in the simulation then this probability would ideally be zero, indicating that no reselections occur.

· Normalised total time spent camped on UTRA. The simulation environment has one UTRA cell and one E-UTRA cell and the chosen cell is evaluated according to reselection requirements in 25.304 and 25.133. Reselections from E-UTRA to UTRA are also modelled according to 36.304 and 36.133 requirements.

· Maximum sojourn time on UTRA cell. This is the longest time spent camped on the UTRA cell.

The reselection improvements are evaluated with the E-UTRA cell set as high priority, hence statistics are mainly counted on the UTRA cell. However, probability of reselection on a given DRX cycle is counted on reselections in both directions. Reselections are based on RSCP/RSRP. In all simulations, average UTRA level is set to -70dBm, meaning that UTRA coverage can be considered ubiquitous. This means that reselections to lower priority GSM cells and out of service do not need to be modelled.
Other main simulation parameters are given in table 1

	Parameter
	Value
	Notes

	DRX cycle
	1.28s
	

	Simulation duration
	150,000 DRX cycles = 53.3333 hours
	

	UE velocity
	3km/h
	

	Channel model
	Rayleigh, flat fading
	

	Carrier frequency
	2GHz
	For Doppler calculation

	Thresh_x,high
	-110dBm
	Signalled on UTRA cell, reselection to higher priority E-UTRA cell occurs if RSRP≥Thresh_x,high

	Thresh_serving,low
	-122dBm
	Signalled on EUTRA cell, reselection to lower priority UTRA cell occurs if RSRP<Thresh_serving,low

	TmeasureE-UTRA
	5 DRX cycles (current specification) or 1 DRX cycle (potential improvement to be evaluated), as well as 15 DRX cycles (to give an indication of the effect of Tevaluate=15 cycles)
	When camped on UTRA

	Tmeasure,serving
	1 DRX cycle
	According to 36.133

	Thigher_priority_search
	46 DRX cycles = 58.88s
	

	Cell FACH traffic model
	When UE is camped on UTRA cell, CELL-FACH state is entered with probability 0.2. UE remains in cell FACH state for a duration of 5s + packet length 
	Only used in some simulations. Fixed 5s to simulate inactivity timer

	Cell FACH packet length
	Poisson distribution with expected duration of 5s or 60s
	

	E-UTRA cell RSRP
	[-90,-100,-105,-108,-110,-112,-115,-120,-130]dBm
	

	UE measurement filtering
	2 sample sliding window
	


Table 1: Main simulation parameters
i. Basic higher priority reselection operation

In this section, we evaluate the reselection performance at different EUTRA RSRP levels. The intention is to understand baseline performance, so for these simulations, TmeasureE-UTRA is set at 5 DRX cycles (current specification setting) and cell FACH traffic is disabled.

Figure 1 shows a trace of the E-UTRA filtered RSRP level when nominal RSRP is set to -110dBm. This gives an indication of possible threshold levels, although in the further simulations the nominal RSRP level is varied rather than the reselection thresholds themselves.
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Figure 1: RSRP of E-UTRA cell in the simulation

Figure 2 shows the CDF of the filtered RSRP samples.
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Figure 2: RSRP CDF

Table 2 presents the reselection statistics at different E-UTRA signal levels. UTRA RSCP is fixed at -70dBm.

	E-UTRA RSRP
	Average reselections per minute
	Normalised total time spent camped on UTRA
	Maximum sojourn time on UTRA cell (mins)

	-90
	0
	0%
	0

	-100
	0.008382
	0.18%
	1.19467

	-105
	0.074195
	2.19%
	3.37067

	-108
	0.247421
	15.39%
	6.63467

	-110
	0.360422
	42.25%
	15.3387

	-112
	0.266358
	79.48%
	22.9547

	-115
	0.042841
	98.81%
	127.467

	-120
	0.017385
	99.88%
	159.424

	-130
	0
	100%
	3189.33


Figure 3,4, and 5 show the statistical data in graphical format.
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Figure 3 : Average number of reselections per minute for different E-UTRA RSRP levels
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Figure 4 : Normalised total time spent camped on UTRA for different E-UTRA RSRP levels
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Figure 5 : Maximum sojoun time on UTRA cell (mins) for different RSRP levels.

As expected , when E-UTRA RSRP is low, the UE essentially spends all its time camped on UTRA, and vice versa when E-UTRA RSRP is high, the UE is camped on E-UTRA. When the E-UTRA RSRP is close to the threshold (-110dBm) there is a certain amount of  reselection taking place between UTRA and E-UTRA. This behaviour could be avoided/minimised by having a bigger difference (hystersis) between the Thresh_x,high and the Thresh,serving_low level, so that when the higher priority RAT is selected, the UE does not so readily reselect back to the lower priority RAT. However, this was not done for two reasons. Firstly, it was felt that typical settings for reselection parameters may not be chosen to completely eliminate ping pong since there is a clear tradeoff between agressiveness of reselection parameters versus time spent on the EUTRA system. Secondly, one of the objectives was to understand the degree to which possible improvements increase ping pong, so it seemed desirable to have some simulation settings where a limited amount of ping pong reselections do already occur.
ii. Motivation for higher priority reselection changes agreed in RP-110778
In this section, we evaluate reselection when CELL-FACH is enabled. Two implementations are enabled, one where the UE makes a higher priority evaluation within one DRX cycle as agreed in the latest specification and the other where the UE waits for 60s before making the next evaluation. Since the CR is already agreed it may not be necessary to perform the simulations in this section but the results are included for completeness.
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Figure 5 : Average number of reselections per minute for different E-UTRA RSRP levels
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Figure 6 : Normalised total time spent camped on UTRA for different E-UTRA RSRP levels
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Figure 7 : Maximum sojoun time on UTRA cell (mins) for different RSRP levels.

Most striking from these results is the “floor” in UTRA sojourn time for implementations not following RP-110778 and waiting 60s to perform reselections. Even when the E-UTRA cell RSRP is relatively strong (e.g. -105.0dBm) the non-compliant UE is observed to spend approximately 45 minutes camped on the UTRA cell, corresponding to previous discussion that devices could “get stuck” on UTRA. Naturally this will depend quite strongly on the simulated CELL-FACH traffic pattern, and less dense CELL-FACH usage would allow for the possibility of more rapid reselection to EUTRA. However, two points should be considered

· With smartphone, or laptop applications, frequent sending of keep-alive packets can be expected. If a few applications are active at the same time (e.g. chat, email etc.) then we think the usage of CELL-FACH modelled in these simulations is not unreasonable
· RAN procedures in general need to be robust to many different kinds of traffic pattern. For example, smartphone usage has significantly changed traffic patterns in recent years and it would be difficult to anticipate what kind of applications will become popular and how traffic patterns will further evolve in future.

As expected, the normalised total time spent on UTRA also increases (figure 6) for the non-compliant implementation, corresponding to the periods of time which it spends stuck on UTRA. The number of reselections per minute is markedly less for the non-compliant implementation but this can be regarded primarily as a failure to perform mobility procedures, since it is also much less than the baseline number of reselections per minute in figure 3. The number of reselections for implementations which perform HP search immediately when returning to idle after cell FACH is slightly more than the baseline (approximately 0.5 per minute at -110dBm compared with approximately 0.4 per minute). This reflects that more evaluations are being performed on average; however the overall impact seems to be not too significant considering the benefits obtained in avoiding long sojourns on UTRA when there is a good E-UTRA signal.
Observation 1: The reselection changes in RP-110778 are highly beneficial to avoid long sojourns on UTRA when there is a good E-UTRA signal. No significant harmful side effect in terms of additional ping pong is seen.

iii. Motivation for CELL-FACH higher priority reselection

In this section, we investigate motivation for CELL-FACH reselection. Primarily, the motivation for CELL-FACH reselection comes when the time spent by the UE in CELL-FACH state is somewhat longer, and in the simulations in this section, the average time spent in CELL_FACH is increased to 60 seconds. This is consistent with  the work item description justification for release 11 cell FACH enhancements, which indicates that  it becomes increasingly attractive to try to keep these UEs efficiently in CELL_FACH state since other states are either associated with higher latency or higher resource demand. Hence we can expect that to some extent CELL-FACH usage replaces CELL-DCH usage in future, and longer periods of continuous cell-FACH usage can be expected.

In figures 8, 9, and 10 statistics are given for reselections with CELL-FACH traffic enabled and disabled respectively. The case without CELL-FACH traffic is the same as the baseline case in section 2.i. In figure 10 it can be seen that a greater sojourn time in UTRA occurs when cell-FACH traffic is enabled. For example at RSRP=-100dBm, the sojourn time increases from approximately 1 minute to 20 minutes. It should be noted that cell search is not modeled in these simulations, so the real situation may be somewhat worse if EUTRA cell search needs to be performed when the UE returns to idle after a prolonged period in cell FACH state to detect the EUTRA cell. 
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Figure 8 : Average number of reselections per minute for different E-UTRA RSRP levels
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Figure 9 : Normalised total time spent camped on UTRA for different E-UTRA RSRP levels
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Figure 10 : Maximum sojoun time on UTRA cell (mins) for different RSRP levels.

As the details of CELL-FACH reselection performance would still need to be discused and decided in RAN4, there are no results showing how the situation improves when CELL-FACH reselections are enabled. Nevertheless, the results show the clear potential for improvement since without enabling CELL-FACH reselection the FACH traffic has a clear impact in preventing usage of the EUTRA cell. Especially as these UEs are active data users (albeit not using the higest peak rates that would be available in CELL-DCH) it would be beneficial to allow them to reselect to EUTRA in a shorter time. Annex A provides a text proposal for cell-FACH reselection in 25.133 which was previously presented in 
Observation 2 : Sojourn times in UTRA may be considerably increased when CELL-FACH usage duration is increased. A solution for this is to facilitate reselection to EUTRA in CELL-FACH state

iv. Motivation for changes to Tmeasure,E-UTRA for higher priority reselections
In this section we investigate the benefit, as well as the potential for harmful behaviour if Tmeasure,E-UTRA is reduced for higher priority search. First the situation with cell-FACH traffic enabled is evaluated, with the same parameters as in section iii. Three different Tmeasure,E-UTRA settings are considered, 1 DRX cycle, 5 DRX cycles and 15 DRX cycles.  The intention of the 15 DRX cycle setting is to emulate a UE performing reselection evaluation within the maximum allowed time, Tevaluate=19.2s. 5 DRX cycles is the current requirement in 25.133 and 1 DRX cycle has been proposed for example in [2]. Reselection statistics for these cases are presented in figures 11, 12 and 13
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Figure 11 : Average number of reselections per minute for different E-UTRA RSRP levels
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Figure 12 : Normalised total time spent camped on UTRA for different E-UTRA RSRP levels
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Figure 13 : Maximum sojoun time on UTRA cell (mins) for different RSRP levels.

The results indicate relatievly long stays on UTRA  for Tmeasure=15 cycles and Tmeasure=5 cycles. As mentioned the intention of 15 DRX cycle setting is to emulate a UE which performs to the current minimum requirement ofTevaluate=19.2s. The emulation is not perfect since such a UE needs to include at least 3 measurement samples in its RSRP fiEUTRAring, but nevertheless we think that changes need to be made in this area for higher priority reselections. The reasoning is that a 19.2s Tevaluate (for 1.28s DRX cycle) is aleady approximately 1/3 of the Thigher_priority_search timer. Hence even following RP-110778 a UE implementation may take a singficant time before completing its reselection procedures after a state transition to idle/semi-idle state. While a delay of 19.2s is clearly better than a delay of 60s+19.2s, the results in figure 13 indicate that the sojourn times (eg at 100dBm RSRP level) are still rather significant.
One question which was raised is whether reducing Tmeasure to 1 DRX cycle would have some harmful side effect, for example inceasing the chances of ping pong reselections. In figure 11, it can be seen that the number of reselections increases somewhat for shorter Tmeasure values, as would be expected. However, it should be noted that even for Tmeasure=1 DRX cycle, the number of reselections is still less than the baseline case in figure 3 where there is no cell-FACH traffic. In other words, the lower number of reselections seen in figure 11 for the cases where Tmeasure=15 DRX cycles and Tmeasure=5 DRX cycles are inidicative of a failure of idle reselection to sufficiently track the conditions when cell-FACH traffic is introduced.
To further verify this point, reselections were performed without cell-FACH traffic for two different Tmeasure settings. As can be seen from figures 14, 15 and 16. As can be seen from the 3 figures, there is essentially no difference in reselection statistics for the existing and proposed new Tmeasure setting. This is not unexpected - For fast fading, the coherence time of the channel can be estimated by Tc=1/Fd. In these simulations Fd=5.56Hz giving Tc≈ 180ms. Hence both 1 DRX cycle and 5 DRX cycles are considerably larger than the coherence time and the measurements being fiEUTRAred are independent from each other. For short DRX cycles, we propose that 640ms is used as a lower absolute limit for Tmeasure to avoid any issue with filering measurements which are spaced more closely than the channel coherence time for typical pedestrian speeds.
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Figure 14 : Average number of reselections per minute for different E-UTRA RSRP levels
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Figure 15 : Normalised total time spent camped on UTRA for different E-UTRA RSRP levels
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Figure 16 : Maximum sojoun time on UTRA cell (mins) for different RSRP levels.

Observation 3 : For 1.28s DRX cycle, the current Tevaluate =19.2s can cause long stays in UTRA even when a usable E-UTRA carrier is present and there are frequent state transitions. Shortening the evaluation time to 2 measurement samples spaced by 1 DRX cycle (=1.28s) is beneficial when there are frequent state transitions and does not cause harmful effect when there are no state transitions.

v. Relationship between shortening Tmeasure and specifying cell-FACH reselection

It could be argued that shortening Tmeasure or specifying Cell-FACH reselection are not both required – if the UE is able to reselect in Cell-FACH state then speeding up the idle high priority reselection procedures may be less important and conversely if idle procedures are speeded up the UE is more likely to reselect in idle state and cell-FACH improvements could be considered less necessary. Much depends on the kind of traffic and parameterisation of cell-FACH state that is anticipated.

If cell-FACH usage is bursty with frequent transitions to idle (or Cell-PCH/URA-PCH) then it is clearly appropriate to improve the idle EUTRA reselection performance. On the other hand, if it is anticipated that some UE will spend more significant periods of time in cell-FACH state then it would be appropriate to specify cell-FACH reselection.

Since cell-FACH usage depends on many factors including infrastructure implementation, operator parameterisation, UE application traffic patterns and others, our view is that reselection procedures should be robust and able to cope with different current and future usage of cell-FACH state. Hence we think that both improvements should be specified. At any rate, we think that implementations with long Tevaluate for higher priority reselection are not desirable and RAN4 should make changes to this aspect of 25.133. At the same time, given the other planned enhancements to cell-FACH state which allow for greater usage of cell-FACH, it would seem very desirable to specify cell-FACH reselection to E-UTRA.
vi. Considerations on Treselection
25.331 indicates that Treselection is signalled as an integer number of seconds. The same basic value is used as a basis for intrafrequency, interfrequency and interRAT reselections, however there are then some scalding factors such as the Inter-RAT scaling factor which may be applied. Scalings for Cell-PCH and Cell-FACH are also possible.

	Treselections
	MP
	
	Integer (0..31)
	[s]
	


	Inter-RAT ScalingFactor for Treselection
	OP


	
	Real (1..4.75 by step of 0.25)
	If present, it is used by the UE as scaling factor for Treselections or Treselections,PCH or  Treselections,FACH for inter-RAT cell reselection evaluation [4]. If present and HCS is used, the UE behaviour is unspecified.
	REL-5


Considering practical values for Treselection,s we note that it is used for UTRA intrafrequency reselections. This will often place an upper limit on the value which can be signalled, for example a delay of greater than 1-2 seconds (in addition to Tevluate would be inappropriate for high mobility scenarios. Similarly the scaling factor is used for GSM and EUTRA reselections (since it is a common Inter-RAT scaling factor). This may set restrictions on the amount of scaling of Treselection which can be performed in practice, especially since it would not be desirable to affect legacy UTRA to GSM reselections when an EUTRA carrier is introduced.
In this section, we consider the impact of different Treselection settings for higher priority reselection from UTRA to EUTRA. In these simulations, the EUTRA Treselection parameter is fixed at 1 DRX cycle, which means that if RSRP < Thresh,serving_low for 2 cycles the simulation will reselect to UTRA. Note that previous simulations used Treselection=0s in both directions. The UTRA to EUTRA Treselection is varied as a simulation parameter and different measurement rates are also configured.
First we consider the situation where Tmeasure = 5 DRX cycles, corresponding to the current 25.133 requirement. The results are presented in figures 17-19.
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Figure 17 : Average number of reselections per minute for different E-UTRA RSRP levels
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Figure 18 : Normalised total time spent camped on UTRA for different E-UTRA RSRP levels
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Figure 18 : Maximum sojoun time on UTRA cell (mins) for different RSRP levels.

Firstly, it can be noted that the results for Treselection=0s and Treselection=5s are virtually identical. This corresponds in simulations to the issue mentioned in [2] that no new EUTRA measurement sample is obtained between the start and expity of the Treselection timer. Thus, Treselection of 5s introduces only procedural delay, and as expected offers no difference in terms of reselection performance. When Treselection is increased to 7s (Tmeasure=6.4s) then an extra fiEUTRAred RSRP sample is used in the evaluation. As expected, this reduces the average number of reselections, as well as increasing the time spent on UTRA (so reducing the time spent on EUTRA) which is seen in both total time and sojourn time statistics. This is expected since the Treselection timer makes the criteria hader to reselect to EUTRA.
Next we consider Tmeasure=6.4s=1 DRX cycle. The results are shown in figure 19-21
[image: image21.jpg]Reselsctions per minute

Average reselections per minute

03

Treselection=0s —+—

Treselection=5s —s—

025 Treselection=7s —#—
02
0.15
0.1
0.05

,/,Q\
0
-130 -125 -120 -115 -110 -105 -100 -95 -90

EUTRARSRP




Figure 19 : Average number of reselections per minute for different E-UTRA RSRP levels
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Figure 20 : Normalised total time spent camped on UTRA for different E-UTRA RSRP levels
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Figure 21 : Maximum sojoun time on UTRA cell (mins) for different RSRP levels.

Now that EUTRA  measurements are made every DRX cycle, there is a big difference between Treselection=0s and Treselection=5s as expected. When the proposal not to use Treselection for higher priority reselection was discussed in RAN4#59AH, one comment was that some implementations may make measurements at a faster rate than the minimum requirement and should not be forced to ignore Treselection. This is a valid comment, but we would like to emphasise that based on the results shown, such implementations will have quite different performance from implementations that measure less frequently, since the usage of Treselection in the two different implementations is quite different. This may cause problems for operators who want to tune parameters for a consistent reselection performance. Reducing Tmeaure for HP reselections to 1DRX cycle would be highly beneficial in eliminating such inconsistencies. If this change is made then a 1 second Treselection still introduces only procedural delay eg. for  DRX cycles of 1.28s, but this would also be true for intrafrequency and interfrequency reselections. Hence, there would be no need to address the issue specifically for interRAT EUTRA reselection.
Observation 4 : Reduction of Tmeasure for high priority reselections would be beneficial in ensuring that different implementations have a consistent behaviour when Treselection is used.

3. Conclusions

In this contribution, link level simulation results for reselection between UTRA and EUTRA are presented. Based on these simulations, we make the following observations:
Observation 1 : The reselection changes in RP-110778 are highly beneficial to avoid long sojourns on UTRA when there is a good E-UTRA signal. No significant harmful side effect in terms of additional ping pong is seen.

Observation 2 : Sojourn times in UTRA may be considerably increased when CELL-FACH usage duration is increased. A solution for this is to facilitate reselection to EUTRA in CELL-FACH state

Observation 3 : For 1.28s DRX cycle, the current Tevaluate =19.2s can cause long stays in UTRA even when a usable E-UTRA carrier is present and there are frequent state transitions. Shortening the evaluation time to 2 measurement samples spaced by 1 DRX cycle (=1.28s) is beneficial when there are frequent state transitions and does not cause harmful effect when there are no state transitions.

Observation 4 : Reduction of Tmeasure for high priority reselections would be beneficial in ensuring that different implementations have a consistent behaviour when Treselection is used.

Based on the results, we think that the following approach should be taken

· Reselections in Cell-FACH state should be specified as a part of the work item on further enhancements to cell FACH in release 11. Since this also impacts the work in RAN2, it would be necessary to inform RAN2 by LS.

· Tmeasure and Tevaluate-HP  should be shortened for higher priority reselections, since the longer values currently specified do not offer benefit in terms of power saving and when frequent state transitions are considered can cause longer stays in UTRA even when a usable E-UTRA carrier is present. The following values are proposed for Tmeasure-HP, Tevaluate-HP from [3] and a corresponding CR is provided in [4]
Table 4.3: Tmeasure-HP, Tevaluate-HP
	DRX cycle length [s]
	Tmeasure-HP [s]

(number of DRX cycles)
	Tevaluate-HP [s] (number of DRX cycles)

	0.08
	0.64 (8)
	1.28 (16)

	0.16
	0.64 (4)
	1.28 (8)

	0.32
	0.64 (2)
	1.28 (4)

	0.64
	0.64 (1)
	1.28 (2)

	1.28
	1.28 (1)
	2.56 (2)

	2.56
	2.56 (1)
	5.12 (2)

	5.12
	5.12 (1)
	10.24 (2)


· If Tmeasure is shortened as proposed, an additional benefit is that Treselection values of 2 seconds or more become meaningful for all implementations, rather than just introducing procedural delays. Hence there may be no need to introduce the proposal in [2] where Treselection is ignored for HP reselection. It should be  noted that the same value needs to be used for reselection from UTRA to GSM (typically a lower priority reselection made for coverage reason) and UTRA to E-UTRA (typically  a higher priority reselection made for service reason).
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Annex A : Changes to 25.133
5.5
Cell Re-selection in CELL_FACH

5.5.1
Introduction

The UE shall evaluate the cell re-selection criteria specified in TS 25.304, based on radio measurements, and if a better cell is found that cell is selected.

5.5.2
Requirements

The Cell reselection delays specified below are applicable when the RRC parameter Treselection is set to 0. Otherwise the Cell reselection delay is increased Treselection s. 

The measurements CPICH Ec/Io and CPICH RSCP shall be used for cell reselection in Cell-FACH state to another FDD cell, P-CCPCH RSCP shall be used for cell re-selection to a TDD cell and GSM carrier RSSI shall be used for cell re-selection to a GSM cell. The accuracies of the measurements used for a cell-reselection in an AWGN environment shall comply with the requirements in section 9. The measurements used for S-criteria and cell re-selection evaluation in CELL_FACH shall be performed according to section 8.4. 


If SrxlevServingCell > Sprioritysearch1 and SqualServingCell > Sprioritysearch2 then the UE shall search for higher priority cells including E-UTRAN cells on frequencies indicated in the neighbour cell list at least every Thigher_priority_search where Thigher_priority_search is described in section 4.2.2. The UE shall be capable of reselecting to higher priority cells meeting the reselection criteria in TS25.304. 
If SrxlevServingCell ≤ Sprioritysearch1 or SqualServingCell≤ Sprioritysearch2 the UE is not required to search for higher priority cells or E-UTRA cells. The UE shall meet requirements in section 5.5.2.1 for lower or equal priority cells as well as reselections based on ranking.
5.5.2.1
Cell re-selection delay

For UTRA FDD the cell re-selection delay is defined as the time between the occurrence of an event which will trigger Cell Reselection process and the moment in time when the UE starts sending the the preambles on the PRACH for sending RRC CELL UPDATE message to the UTRAN.

For UTRA TDD, the cell re-selection delay is defined as the time between the occurrence of an event which will trigger the cell re-selection process and the moment in time when the UE starts sending the RRC CELL UPDATE message to the UTRAN on the RACH.

For GSM the cell re-selection delay is defined as the time between the occurrence of an event which will trigger Cell Reselection process and the moment in time when the UE starts sending the random access in the target cell of the new RAT.
5.5.2.1.1
Intra frequency cell reselection

The cell re-selection delay in CELL_FACH state to a cell in the same frequency shall be less than
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where 


Tidentify, intra is specified in 8.4.2.2.1.


TIU is the interruption uncertainty when changing the timing from the old to the new cell. TIU can be up to one frame (10 ms).


TSI = The time required for receiving all the relevant system information data according to the reception procedure and the RRC procedure delay of system information blocks defined in 25.331 for a UTRAN cell..

TRA = The additional delay caused by the random access procedure.

If a cell has been detectable at least Tidentify,intra, the cell reselection delay in CELL_FACH state to a cell in the same frequency shall be less than
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where

TMeasurement,Period Intra
= Specified in 8.4.2.2.2.

These requirements assume radio conditions to be sufficient, so reading of system information can be done without errors.

5.5.2.1.2
Inter frequency cell reselection

The cell re-selection delay in CELL_FACH state to a FDD cell on a different frequency shall be less than 
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.where

Tidentify, inter 
is specified in 8.4.2.3.1.

TIU 
is the interruption uncertainty when changing the timing from the old to the new cell. TIU can be up to one frame (10 ms).

TSI = 
The time required for receiving all the relevant system information data according to the reception procedure and the RRC procedure delay of system information blocks defined in 25.331 for a UTRAN cell..

TRA = 
The additional delay caused by the random access procedure.

If a cell has been detectable at least Tidentify,inter, the cell reselection delay in CELL_FACH state to a FDD cell on a different frequency shall be less than
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where


TMeasurement, inter
= Specified in 8.4.2.3.2.

These requirements assume radio conditions to be sufficient, so that reading of system information can be done without errors.

5.5.2.1.3
FDD-TDD cell reselection

The requirements in this section shall apply to UE supporting FDD and TDD.

The cell re-selection delay in CELL_FACH state in FDD to an inter frequency TDD cell shall be less than 
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where

Tidentify, TDD inter 
is specified in 8.4.2.4.1.

TIU 
is the interruption uncertainty when changing the timing from the old to the new cell. TIU can be up to one frame (10 ms).

TSI 
is the time required for receiving all the relevant system information data according to the reception procedure and the RRC procedure delay of system information blocks defined in [16] for a UTRAN cell. 

TRA 
is the additional delay caused by the random access procedure.

If a cell has been detectable at least Tidentify TDD inter, the cell re-selection delay in CELL_FACH state to an inter-frequency TDD cell shall be less than,
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where


TMeasurement TDD inter is specified in 8.4.2.4.1.

These requirements assume radio conditions to be sufficient, so that reading of system information can be done without errors.

5.5.2.1.4
UTRAN-GSM Cell Reselection

The cell re-selection delay in CELL_FACH state to a GSM cell shall be less than 
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TBCCH = 
the maximum time allowed to read BCCH data from GSM cell [21].

TRA = 
the additional delay caused by the random access procedure.

where

a)
For UE requiring measurement occasions.

Tidentify, GSM is specified in 8.4.2.5.2.1
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where:


Ncarriers is the number of GSM carriers in the Inter-RAT cell info list


NGSM carrier RSSI is specified in 8.4.2.5.1.

b)
For UE not requiring measurement occasions

Tidentify, GSM = 150 ms
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5.5.2.2
Interruption time

The requirements on interruption time below are valid when the signal quality of the serving cell is good enough to allow decoding of the FACH channel during the cell reselection.

5.5.2.2.1
FDD-FDD cell reselection

The interruption time, i.e. the time between the last TTI the UE monitors the FACH channel on the serving cell and the time the UE starts transmit the preambles on the PRACH for sending the RRC CELL UPDATE message in the target cell.

When intra-frequency cell reselection, or inter-frequency cell reselection when the UE does not need measurement occasion to perform inter-frequency measurements occurs, the interruption time shall be less than Tinterrupt1


Tinterrupt1 = TIU+20+TRA ms

where

TIU
is the interruption uncertainty when changing the timing from the old to the new cell. TIU can be up to one frame (10 ms).

TRA
The additional delay caused by the random access procedure.

When inter-frequency cell reselection occurs and the UE needs measurement occasions to perform inter-frequency measurements, the interruption time shall be less than Tinterrupt2

Tinterrupt2 = TIU+20+TSI+TRA ms

where

TSI
the time required for receiving all the relevant system information data according to the reception procedure and the RRC procedure delay of system information blocks defined in 25.331.

In CELL_FACH state the MTCH interruption time due to intra-frequency cell reselection without soft combining during an MBMS session shall be less than TMTCH_interrupt as specified in section 4.2.2.10.
5.5.2.2.2
FDD-TDD cell reselection

The requirements in this section shall apply to UE supporting FDD and TDD.

The interruption time, is defined as the time period between the last TTI the UE monitors the FACH on the serving cell and the time instant the UE starts to transmit the RRC CELL UPDATE message in the target inter-frequency TDD cell on the RACH.

In case of inter-frequency cell reselection to a TDD cell and when the UE needs measurement occasions to perform inter-frequency TDD measurements, the interruption time shall be less than


Tinterrupt1, TDD = TIU+20+TSI+TRA ms

In case of inter-frequency cell reselection to a TDD cell and when the UE does not need measurement occasions to perform inter-frequency TDD measurements, the interruption time shall be less than

Tinterrupt2, TDD = TIU+20+TRA ms

where

TIU 
is the interruption uncertainty when changing the timing from the old to the new cell. TIU can be up to one frame (10 ms).

TSI 
is the time required for receiving all the relevant system information data according to the reception procedure and the RRC procedure delay of system information blocks defined in [16].

TRA
is the additional delay caused by the random access procedure.

5.5.2.2.3
FDD-GSM cell reselection

The interruption time, i.e. the time between the last TTI the UE monitors the FACH channel and the time the UE starts transmit a RACH in the target GSM cell.

When FDD-GSM cell reselection occurs the interruption time shall be less than Tinterrupt, GSM

Tinterrupt,GSM = 40 +TBCCH+TRA ms

where

TBCCH = 
the maximum time allowed to read BCCH data from the GSM cell [21].

TRA = 
The additional delay caused by the random access procedure.

5.5.2.3
Measurement and evaluation of cell selection criteria S of serving cell

The S-criteria detection delay is defined as the time between the occurrence of an event which leads to that the cell selection criteria S for serving cell is not fulfilled and the moment in time when the UE detects that the cell selection criteria S for serving cell is not fulfilled.

The UE shall filter the CPICH Ec/Io and CPICH RSCP measurements used for cell selection criteria S evaluation of the serving cell over at least 3 measurement periods TMeasurement_Period Intra.

The S-critera detection delay in CELL_FACH state shall be less than:
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where 

TMeasurement_Period Intra = 
Specified in 8.4.2.2.2.

The UE is "out of service area" if the UE has evaluated for 4 s that that the serving cell does not fulfil the cell selection criterion S and if the UE has not found any new suitable cell based on searches and measurements of the neighbour cells indicated in the measurement control system information during these 4 s. When the UE is "out of service area" it shall initiate cell selection procedures for the selected PLMN as defined in [1].

On transition from CELL_DCH to CELL_FACH, if a UE cannot find a suitable UTRA cell, then it is considered to be "out of service area" and shall perform actions according to [16].

If the S criterion of the serving cell is no longer fulfilled, the UE may suspend MBMS reception if necessary to improve the UE’s ability to find a suitable cell. 

If the S criterion of the serving cell is fulfilled, the measurement requirements when a MBMS reception is active are specified in section 8.4.
>>> END OF CHANGES TO THIS SECTION

>>> START OF CHANGES TO NEXT SECTION
8.4
Measurements in CELL_FACH State when HS-DSCH discontinuous reception is not ongoing
8.4.1
Introduction

This section contains requirements on the UE regarding cell reselection and measurement reporting in CELL_FACH state when HS-DSCH discontinuous reception is not  ongoing.  The requirements for cell re-selection are split in FDD intra frequency, FDD inter frequency, TDD and GSM measurements. The measurements are defined in TS 25.215, the measurement model is defined in TS 25.302 and measurement accuracies are specified in section 9. Control of measurement reporting is specified in TS 25.331. Measurement occasions in CELL_FACH state are described in TS 25.331. 


8.4.2
Requirements

8.4.2.1
UE Measurement Capability when HS-DSCH discontinuous reception is not ongoing
In CELL_FACH state, the UE shall be able to monitor up to

-
32 intra frequency FDD cells and

-
32 inter frequency cells, including

-
FDD cells distributed on up to 2 additional FDD carriers and

-
Depending on UE Capability, TDD mode cells, distributed on up to 3 TDD carriers, and

-
Depending on UE capability, 32 GSM cells distributed on up to 32 GSM carriers.
-
Depending on UE capability, [32] E-UTRA FDD cells distributed on up to 4 E-UTRA higher priority FDD carriers; and

-
Depending on UE capability, [32] E-UTRA TDD cells distributed on up to 4 E-UTRA higher priority TDD carriers; and
-
Depending on UE capability, the UE shall be able to monitor up to 16 intra frequency cells during IPDL gaps.
The requirements in section 9 on CPICH Ec/Io and RSCP measurements are applicable for a UE performing measurements according to this section. For inter-frequency FDD, TDD and GSM cell re-selection, measurement occasions as specified in TS 25.331 are used to find and measure on other cells. 

It is defined below how the measurements on different systems and modes are performed given the time allocated to that system. The requirements in this section are based on an assumption that the time during the measurement occasions that is allocated to each of the different modes and systems shall be equally shared by the modes which the UE has capability for and that are in the monitored set signalled by the network. 

For this three parameters are defined:

NFDD is 0 or 1. 
If there are inter-frequency FDD cells in the neighbour list NFDD=1, otherwise NFDD=0.

NTDD is 0 or 1. 
If the UE is capable of TDD and there are TDD cells in the neighbour list NTDD=1 otherwise NTDD =0.

NGSM is 0 or 1. 
If the UE is capable of GSM and there are GSM cells in the neighbour list, NGSM=1, otherwise NGSM =0.

The measurement time Tmeas is then defined as 
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where 

-
M_REP is the Measurement Occasion cycle length where K is given in Table 8.10A. K is the FACH measurement occasion length coefficient as specified in TS25.331

-
The FACH Measurement Occasion of NTTI frames will be repeated every NTTI * M_REP frame.

-
NTTI is the number of frames in each measurement occasion, equal to the length of the largest TTI on the SCCPCH monitored by the UE. FACHs that only carry MBMS logical channels (MTCH, MSCH, or MCCH) are excluded from measurement occasion calculations.

-
A UE receiving MTCH shall use only that part of the Measurement Occasion of NTTI frames which corresponds to 25% of the MTCH TTI length at the maximum.

For UEs receiving MTCH, the reduced measurement time, if applicable, needs to be considered when performance requirements are derived according to section 8. The repetition rate of NTTI * M_REP frames remains unaffected
Table 8.10A: K values for each NTTI value

	NTTI
	K

	1
	3,4,5,6

	2
	2,3,4,5

	4
	2,3,4

	8
	1,2,3


The UE is assumed to measure periodically once every time period Tmeas on each of the modes and systems, FDD inter frequency cells, TDD inter frequency cells and GSM carriers for which the corresponding parameter NFDD, NTDD and NGSM is set to 1.

8.4.2.2
FDD intra frequency measurements when HS-DSCH discontinuous reception is not ongoing

During the CELL_FACH state the UE shall continuously measure identified intra frequency cells and search for new intra frequency cells in the monitoring set. If a measurement occasion is activated, intra frequency measurements can be performed between the measurement occasions.

The performance of intra frequency measurements when IPDL is active has not been studied. 
8.4.2.2.1
Identification of a new cell

The UE shall be able to identify a new detectable cell belonging to the monitored set within 
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where


Tbasic_identify_FDD, intra is specified in section 8.1.2.2.2, 


NTTI and M_REP is specified in section 8.4.2.1.

A cell shall be considered detectable when 

-
CPICH Ec/Io > -20 dB,

-
SCH_Ec/Io > -20 dB for at least one channel tap and SCH_Ec/Ior is equally divided between primary synchronisation code and secondary synchronisation code.

In the case that MTCH is being received, the UE shall be able to take identified cells into use for MTCH combining purposes within one MTCH TTI after the completion of identification.

If more candidate cells are identified than the UE has combining capability, then the UE shall estimate MTCH reception quality of all candidate cells and determine a subset of the identified cells which best allow the UE to meet the required MTCH reception performance.

In case of conflict when a measurement occasion is activated the UE may choose to prioritise the SFN decoding
8.4.2.2.1.1
Identification of a new cell using IPDL gaps

When the UE is supporting IPDL measurements and when idle periods with a length of 1 slot are scheduled the UE physical layer shall be capable to identify a new cell and report SFN-SFN observed time difference type 2 measurement within


Tidentify,IPDL=Max{TMeaserement_Period Intra,TIPDL} ms

where


TMeasurement_Period Intra = The measurement period for Intra frequency CPICH measurements defined in Section 8.1.2.2.2.

and 


TIPDL depends on the Search Window Size given in UE positioning OTDOA neighbour cell info as given in Table 8.10B

Table 8.10B: TIPDL
	Search Window Size
	TIPDL

	less than or equal to +/- 40 chips
	Time over which 4 consecutive IPDL gaps occur

	+/- 80 chips
	Time over which 8 consecutive IPDL gaps occur


8.4.2.2.2
UE CPICH measurement capability 

In the CELL_FACH state the measurement period for intra frequency measurements is 200 ms. When no measurement occasion cycle is activated, the UE shall be capable of performing CPICH measurements for 8 identified intra-frequency cells of the monitored set and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of 200 ms. When a measurement occasion cycle is activated, the UE shall be capable of performing CPICH measurements for the Ymeasurement intra strongest cells , where Ymeasurement intra is defined in the following equation. The measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.1 and 9.1.2. If the UE has identified more than Ymeasurement intra cells, the UE shall perform measurements of all identified cells but the reporting rate of CPICH measurements of cells from UE physical layer to higher layers may be decreased.
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where

Xbasic measurement FDD is specified in section 8.1.2.2.2,


TMeasurement_Period Intra is specified in section 8.1.2.2.2,


M_REP and NTTI is specified in section 8.4.2.1.

8.4.2.2.2.1
Capabilities for measurements during IPDL gaps.

When idle periods with a length of 1 slot are scheduled UE physical layer shall be capable of reporting SFN-SFN observed time difference type 2 measurements to higher layers with measurement accuracy as specified in sub-clause 9.1.8.2.2 with measurement period given by
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where


TMeasurement_Period Intra = The measurement period for Intra frequency CPICH measurements defined in Section 8.1.2.2.2.

and 


T4 IPDLs = Time period over which 4 consecutive idle periods occur.

8.4.2.2.3
RACH reporting

Reporting measurements in the measurement reports sent on the RACH shall meet the requirements in section 9.

8.4.2.3
FDD inter frequency measurements when HS-DSCH discontinuous reception is not ongoing

In the CELL_FACH state when a measurement occasion cycle is provided by the network the UE shall continuously measure identified inter frequency cells and search for new inter frequency cells indicated in the measurement control information. If E-DCH resources are allocated to the UE or timer T321[16] is running, the UE is not required to perform interfrequency FDD cell identification or measurement.

8.4.2.3.1
Identification of a new cell

The UE shall be able to identify a new detectable cell belonging to the monitored set within
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where


Tbasic_identify_FDD,inter is specified in 8.1.2.3.2. 


NFreq,FDD: Number of FDD frequencies in the Inter-frequency cell info list


TMeas and M_REP are specified in 8.4.2.1.


TInter FACH = (NTTI*10 - 2*0.5) ms

A cell shall be considered detectable when 

-
CPICH Ec/Io > -20 dB,

-
SCH_Ec/Io > -17 dB for at least one channel tap and SCH_Ec/Ior is equally divided between primary synchronisation code and secondary synchronisation code. 

8.4.2.3.2
UE CPICH measurement capability
When a measurement occasion cycle is scheduled for FDD inter frequency measurements the UE physical layer shall be capable of reporting measurements to higher layers with measurement accuracy as specified in sub-clause 9.1.2 with measurement period is given by
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where


Tbasic_measurement_FDD,inter is specified in section 8.1.2.3.2. 


TMeasurement_Period Inter is specified in section 8.1.2.3.2.


TMeas is specified in section 8.4.2.1.


NFreq,FDD and TInter FACH are specified in section 8.4.2.3.1

If the UE does not need measurement occasions to perform inter-frequency measurements, the measurement period for inter frequency measurements is 480 ms.

The UE shall be capable of performing CPICH measurements for Xbasic measurement FDD inter inter-frequency cells per FDD frequency of the monitored set, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of TMeasurement_ Inter. 


Xbasic measurement FDDinter is defined in section 8.1.2.3.2
8.4.2.4
TDD measurements when HS-DSCH discontinuous reception is not ongoing
The requirements in this section shall apply to UE supporting FDD and TDD.

In the CELL_FACH state when a measurement occasion cycle is provided by the network the UE shall continuously measure identified inter frequency TDD cells and search for new inter-frequency TDD cells indicated in the measurement control information. If E-DCH resources are allocated to the UE or timer T321[16] is running, the UE is not required to perform interfrequency TDD cell identification or measurement.

8.4.2.4.1
Identification of a new cell

8.4.2.4.1.1
3,84 Mcps TDD Option

The UE shall be able to identify a new detectable inter-frequency TDD cell belonging to the monitored set within 
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where


Tbasic_identify_TDD,inter = 800ms

NFreq,TDD: Number of TDD frequencies indicated in the Inter-frequency cell info list


TMeas is specified in section 8.4.2.1.


TInter FACH is specified in section 8.4.2.3.1

If the UE does not need measurement occasions to perform inter-frequency TDD measurements, the UE shall be able to identify a new detectable inter-frequency TDD cell belonging to the monitored set within 5000 ms.

When L3 filtering is used an additional delay can be expected.

An inter-frequency TDD cell shall be considered detectable when P-CCPCH_Ec/Io ≥ -8 dB and SCH_Ec/Io ≥ -13 dB.

The received P-CCPCH_Ec/Io is defined as
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and the received SCH_Ec/Io is defined as
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8.4.2.4.1.2
1.28 Mcps TDD Option

The UE shall be able to identify a new detectable inter-frequency TDD cell belonging to the monitored set within 
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where


Tbasic_identify_TDD,inter = 800ms

NFreq,TDD: Number of TDD frequencies indicated in the inter-frequency cell info list


TMeas is specified in section 8.4.2.1.


TInter FACH is specified in section 8.4.2.3.1

If the UE does not need measurement occasions to perform inter-frequency TDD measurements, the UE shall be able to identify a new detectable inter-frequency TDD cell belonging to the monitored set within 5000 ms.

When L3 filtering is used an additional delay can be expected.

A cell shall be considered detectable when P-CCPCH Ec/Io > -8 dB and DwPCH_Ec/Io > -5 dB.
The received P-CCPCH Ec/Io is defined as
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The received DwPTS Ec/Io is defined as
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8.4.2.4.2
P-CCPCH RSCP measurement period

When a measurement occasion cycle as previously described is scheduled for inter frequency TDD measurements the UE physical layer shall be capable of reporting measurements to higher layers with measurement accuracy as specified in sub-clause 9.1.11 and with a measurement period as given by
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where 


Tbasic_measurement_TDD inter= 50 ms.

TMeasurement_Period TDD inter is specified in section 8.1.2.4.2.


TMeas is specified in section 8.4.2.1.


TInter FACH is specified in section 8.4.2.3.1


NFreq,TDD: This is the number of TDD frequencies indicated in the inter-frequency cell info list
If the UE does not need measurement occasions to perform inter-frequency TDD measurements, the measurement period for inter frequency TDD measurements is 480 ms.

The UE shall be capable of performing P-CCPCH RSCP measurements for Xbasic measurement TDD inter inter-frequency TDD cells per TDD frequency of the monitored set and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of TMeasurement TDD.

Xbasic measurement TDD inter is defined in section 8.1.2.4.2
8.4.2.5
GSM measurements when HS-DSCH discontinuous reception is not ongoing
The requirements in this section apply only to UE supporting FDD and GSM. If E-DCH resources are allocated to the UE or timer T321[16] is running, the UE is not required to perform GSM BSIC identification or RSSI measurement.

To support cell reselection the UE shall always perform BSIC verification in Cell FACH state.
1)
In CELL_FACH state when measurement occasions are provided by the UTRAN the UE shall continuously measure GSM cells and search for new GSM cells given in the monitored set.

In section 8.4.2.1 the split of measurements between different modes and systems is defined. Every second measurement occasion scheduled for GSM measurements, as given by 8.4.2.1 shall be allocated for GSM initial BSIC identification.

The remaining measurements occasions scheduled for GSM measurements shall be used as follows. 3 occasions out of 4 shall be allocated for GSM carrier RSSI measurements and 1 out of 4 shall be allocated for GSM BSIC reconfirmation. The scheduling of measurement occasions between GSM carrier RSSI measurements and GSM BSIC reconfirmation is up to the UE. 

2)
If the UE does not need measurement occasions to perform GSM measurements:
-
the UE shall measure all GSM cells present in the monitored set

-
the relevant requirements for GSM dedicated mode when a TCH channel is assigned in TS 45.008 shall apply. This is further detailed in the following sub-sections.
8.4.2.5.1
GSM carrier RSSI

1)
For a UE requiring measurement occasions.

A UE supporting GSM measurements using measurement occasions shall meet the minimum number of GSM carrier RSSI measurements specified in Table 8.11. This measurement shall be based on measurement occasions allocated for GSM carrier RSSI measurements as described in 8.4.2.5. In the CELL_FACH state the measurement period for the GSM carrier RSSI measurement is 480 ms.

The UE shall meet the measurement accuracy requirements stated for RXLEV in TS 45.008, when the given measurement time allows the UE to take at least 3 GSM carrier RSSI samples per GSM carrier in the monitored set during the measurement period.

Table 8.11

	Length of measurement occasion (frames)
	Number of GSM carrier RSSI samples in each measurement occasion, NGSM carrier RSSI.

	1
	16

	2
	32

	4
	64

	8
	128


In case the UE is not able to acquire the required number of samples per GSM carrier during one measurement period, the UE shall measure as many GSM carriers as possible during that measurement period using at least 3 samples per GSM carrier. The GSM carriers that were not measured during that measurement period shall be measured in the following measurement periods. 

2)
For a UE not requiring measurement occasions

The samples allocated to each carrier shall as far as possible be uniformly distributed over each measurement period. At least 3 received signal level measurement samples are required per RSSI value. The measurement period is 480 ms.

In case UTRA RACH procedure prevents the UE from acquiring the required number of samples per GSM carrier during one measurement period, the GSM carriers that were not measured during that measurement period shall be measured in the following measurement periods.
8.4.2.5.2
BSIC verification

1)
For a UE requiring measurement occasions.

The procedure for BSIC verification on a GSM cell can be divided into the following two tasks:

Initial BSIC identification
Includes searching for the BSIC and decoding the BSIC for the first time when there is no knowledge about the relative timing between the FDD and GSM cell. The UE shall trigger the initial BSIC identification within 50% of the available measurement occasions used for GSM measurements as specified in 8.4.2.1. The requirements for Initial BSIC identification can be found in 8.4.2.5.2.1.

BSIC re-confirmation
Tracking and decoding the BSIC of a GSM cell after initial BSIC identification is performed. The UE shall trigger the BSIC re-confirmation within the available measurement occasions used for GSM as specified in 8.4.2.1. The requirements for BSIC re-confirmation can be found in 8.4.2.5.2.2.

The BSIC of a GSM cell is considered to be "verified" if the UE has decoded the SCH of the BCCH carrier and identified the BSIC at least one time (initial BSIC identification) and from that moment the BSIC shall be re-confirmed at least once every 6 times Tre-confirm_GSM seconds. Otherwise the BSIC of the GSM cell is considered as "non-verified". 

Tre-confirm_GSM indicates the maximum time allowed for the re-confirmation of the BSIC of one GSM cell in the BSIC re-confirmation procedure according to section 8.4.2.5.2.2.

The UE shall be able to decode a BSIC within a measurement occasion when the time difference between the middle of the received GSM synchronisation burst at the UE and the middle of the measurement occasion is within the limits specified in table 8.12.

Table 8.12: The measurement occasion length and maximum time difference for BSIC verification 

	Measurement occasion length (frames]
	Maximum time difference

[(s]

	1
	( 4100

	2
	( 9100

	4
	( 19100

	8
	( 39100


The UE shall be able to perform BSIC verification at levels down to the reference sensitivity level or reference interference levels as specified in TS 45.005.

2)
For a UE not requiring measurement occasions

The UE shall attempt to check the BSIC for at least the 6 strongest GSM carriers at least every 10 seconds, to confirm that it is monitoring the same cell, as far as UTRA RACH procedure does not prevent UE from decoding BSIC.

If a BSIC is decoded and matches the expected value, it is considered as "verified", else it is considered as "non verified".

The UE shall be able to perform BSIC verification at levels down to the reference sensitivity level or reference interference levels as specified in TS 45.005.
8.4.2.5.2.1
Initial BSIC identification 

This measurement shall be based on the measurement occasions allocated for Initial BSIC identification as described in 8.4.2.5.

The UE shall continuously attempt to decode the BSIC of SCH on the BCCH carrier of the 6 strongest BCCH carriers of the GSM cells indicated in the Inter-RAT cell info list. The UE shall give priority for BSIC decoding attempts in decreasing signal strength order to BCCH carriers with unknown BSIC. The strongest BCCH carrier is defined as the BCCH carrier having the highest measured GSM carrier RSSI value.

When the UE attempts to decode the BSIC of one GSM BCCH carrier with unknown BSIC, the UE shall use all available measurements occasions allocated for GSM initial BSIC identification according section 8.4.2.5 to attempt to decode the BSIC from that GSM BCCH carrier.

If the BSIC of the GSM BCCH carrier has been successfully decoded the UE shall immediately continue BSIC identification with the next GSM BCCH carrier, in signal strength order, with unknown BSIC. The GSM cell for which the BSIC has been successfully identified shall be moved to the BSIC re-confirmation procedure.

If the UE has not successfully decoded the BSIC of the GSM BCCH carrier within Tidentify, GSM ms, the UE shall abort the BSIC identification attempts for that GSM BCCH carrier. The UE shall continue to try to perform BSIC identification of the next GSM BCCH carrier in signal strength order. The GSM BCCH carrier for which the BSIC identification failed shall not be re-considered for BSIC identification until BSIC identification attempts have been made for all the rest of the 6 strongest GSM BCCH carriers in the monitored set with unknown BSIC.

Tidentify_GSM is given for the combinations of Tmeas and NTTI that are given in table 8.13. The values given in table 8.13 represent the number of patterns required to guarantee at least two attempts to decode the BSIC for one GSM BCCH carrier.

Table 8.13: The worst-case time for identification of one previously not identified GSM cell

	T_meas (ms)
	N_TTI=1 frame

Tidentify,GSM(ms)
	N_TTI=2 frames

Tidentify,GSM(ms)
	N_TTI=4 frames

Tidentify,GSM(ms)
	N_TTI=8 frames

Tidentify,GSM(ms)

	80
	2880 
	1280
	
	-

	160
	7680 
	2880
	1280
	640

	240
	29760
	5280 
	
	-

	320
	14080
	6400
	2560
	1280

	480
	34560
	12480
	2880
	1920

	640
	34560
	12800 
	5120
	2560

	960
	*
	24960
	5760
	3840

	1280
	*
	20480
	10240
	5120

	1920
	*
	34560
	15360
	7680

	NOTE *:
There are no performance requirements for these combinations of parameters because they result in long identification time.


8.4.2.5.2.2
BSIC re-confirmation

The requirements of this section are applicable for BSIC re-confirmation.

The UE shall maintain the timing information of 6 identified GSM cells. Initial timing information is obtained from the initial BSIC identification. The timing information shall be updated every time the BSIC is decoded.

For each measurement occasion allocated for GSM BSIC reconfirmation as described in 8.4.2.5, the UE shall attempt to decode the BSIC falling within the measurement occasion duration according to table 8.12. When the UE has to select one out of several possible GSM cells to reconfirm within the possible allocation of measurement occasions, according to 8.4.2.5, priority shall be given to the least recently decoded BSIC.

If the UE fails to decode the BSIC after two successive attempts the UE shall abort the BSIC re-confirmation attempts for that GSM cell. The GSM cell shall be treated as a new GSM cell with unidentified BSIC and the GSM cell shall be moved to the initial BSIC identification procedure, see section 8.4.2.5.2.1. The UE shall be able to make BSIC re-confirmation attempts for the 6 strongest GSM cells in the monitored list. 

Tre-confirm_GSM is given for the combinations of Tmeas and NTTI that are given in table 8.14. The values given in table 8.14 represent the number of patterns required to guarantee at least two attempts to decode the BSIC for one GSM BCCH carrier. Different values for Tre-confirm GSM might apply when more than one GSM cell is in the BSIC reconfirmation procedure at the same time.

Table 8.14: The worst-case time for reconfirmation of one previously identified GSM cell

	T_meas (ms)
	N_TTI=1 frame

Tre-confirm,GSM (ms)
	N_TTI=2 frames

Tre-confirm,GSM (ms)
	N_TTI=4 frames

Tre-confirm,GSM (ms)
	N_TTI=8 frames

Tre-confirm,GSM (ms)

	80
	2880
	1600
	-
	-

	160
	6400
	3200
	2240
	1600

	240
	17280
	4800
	-
	-

	320
	14080
	6400
	4480
	3200

	480
	22080
	9600
	6720
	4800

	640
	26880
	12800
	10240
	6400

	960
	*
	17280
	13440
	9600

	1280
	*
	33280
	17920
	12800

	1920
	*
	*
	26880
	19200

	* Note:
There are no performance requirements for these combinations of parameters because they result in long reconfirmation time.


8.4.2.6
EUTRA measurements when HS-DSCH discontinuous reception is not ongoing

In the CELL_FACH state when a measurement occasion cycle is provided by the network and rxlevServingCell > Sprioritysearch1 and SqualServingCell > Sprioritysearch2 the UE shall periodically search for new EUTRA cells indicated in the measurement control information. If E-DCH resources are allocated to the UE or timer T321[16] is running, the UE is not required to perform interfrequency EUTRA cell identification or measurement.

8.4.2.6.1
Identification of a new cell
Requirements for periodic higher priority search for E-UTRA cells are described in section 5.5.2
8.4.2.6.2
UE CPICH measurement capability
When a measurement occasion cycle is scheduled and SrxlevServingCell > Sprioritysearch1 and SqualServingCell > Sprioritysearch2 the UE physical layer shall be capable of evaluating the need for reselection to a higher priority E-UTRA cell. If an E-UTRA cell is detected by the higher prority search, the measurement used for reselection evaluation shall have  measurement accuracy as specified in sub-clause 9.1.4a or 9.1.4b with measurement period of max(480, 5 * M_REP*10) ms.
If the UE does not need measurement occasions to perform inter-frequency measurements, the measurement period for inter frequency measurements is 480 ms.

The UE shall be capable of performing RSRP and RSRQ measurements of at least 4 E-UTRAN cells per E-UTRAN frequency, according to its supported UE capabilities
8.4a
Measurements in CELL_FACH State when HS-DSCH discontinuous reception is ongoing
8.4a.1
Introduction

This section contains requirements on the UE regarding cell reselection and measurement reporting in CELL_FACH state when HS-DSCH discontinuous reception is ongoing. The requirements for cell re-selection are split in FDD intra frequency, FDD inter frequency, TDD and GSM measurements. The measurements are defined in TS 25.215, the measurement model is defined in TS 25.302 and measurement accuracies are specified in section 9. Control of measurement reporting is specified in TS 25.331. DRX in CELL_FACH state is described in TS 25.331. 


8.4a.2
Requirements

8.4a.2.1
UE Measurement Capability

In CELL_FACH state, the number of cells the UE shall be able to monitor is defined in section 8.4.2.1 

The requirements in section 9 on CPICH Ec/Io and RSCP measurements are applicable for a UE performing measurements according to this section. For inter-frequency FDD, TDD and GSM cell re-selection, DRX gaps as specified in TS 25.331 are used to find and measure on other cells. 

It is defined below how the measurements on different systems and modes are performed given the time allocated to that system. The requirements in this section are based on an assumption that the time during the DRX gaps that is allocated to each of the different modes and systems shall be equally shared by the modes which the UE has capability for and that are in the monitored set signalled by the network. 

8.4a.2.2
FDD intra frequency measurements when HS-DSCH discontinuous reception is ongoing
During the CELL_FACH state the UE shall continuously measure identified intra frequency cells and search for new intra frequency cells in the monitoring set during the on part of the DRX cycle.
8.4a.2.2.1
Identification of a new cell

The UE shall be able to identify a new detectable cell belonging to the monitored set within 
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HS-DSCH Rx burstFACH is the duration of the on part of the DRX cycle (frames)


HS-DSCH DRX cycleFACH is the duration of the total DRX cycle (frames)

A cell shall be considered detectable when 

-
CPICH Ec/Io > -17 dB,

-
SCH_Ec/Io > -17 dB for at least one channel tap and SCH_Ec/Ior is equally divided between primary synchronisation code and secondary synchronisation code.

8.4a.2.2.2
UE CPICH measurement capability 

In the CELL_FACH state the measurement period for intra frequency measurements is 
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The UE shall be capable of performing CPICH measurements for 8 identified intra-frequency cells of the monitored set and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of TMeasurent_Period,Intra. 

where

HS-DSCH Rx burstFACH is the duration of the on part of the DRX cycle (frames)


HS-DSCH DRX cycleFACH  is the duration of the total DRX cycle (frames)

8.4a.2.2.3
RACH reporting

Reporting measurements in the measurement reports sent on the RACH shall meet the requirements in section 9.

8.4a.2.3
FDD inter frequency measurements

In the CELL_FACH state when DRX is being performed by the UE, the UE shall continuously measure identified inter frequency cells and search for new inter frequency cells indicated in the measurement control information. If E-DCH resources are allocated to the UE or timer T321 [16] is running, the UE is not required to perform interfrequency cell identification or measurements as continuous HS-DSCH reception is required.

8.4a.2.3.1
Identification of a new cell

The UE shall be able to identify a new detectable cell belonging to the monitored set within
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where


Tbasic_identify_FDD,inter is specified in 8.1.2.3.2. 


NFreq,FDD: Number of FDD frequencies in the Inter-frequency cell info list


TInter FACH,DRX = Min(HS-DSCH DRX cycleFACH - HS-DSCH Rx burstFACH, HS-DSCH Rx burstFACH)- 2*0.5ms [ms]


HS-DSCH Rx burstFACH is the duration of the on part of the DRX cycle (frames)


HS-DSCH DRX cycleFACH is the duration of the total DRX cycle (frames)

Tscale = NFDD+ NTDD + NGSM 

A cell shall be considered detectable when 

-
CPICH Ec/Io > -17 dB,

-
SCH_Ec/Io > -17 dB for at least one channel tap and SCH_Ec/Ior is equally divided between primary synchronisation code and secondary synchronisation code. 

8.4a.2.3.2
UE CPICH measurement capability
The UE physical layer shall be capable of reporting measurements to higher layers with measurement accuracy as specified in sub-clause 9.1.2 with measurement period is given by within 
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where


NFreq,FDD: Number of FDD frequencies in the Inter-frequency cell info list


TMeasurement_Period Inter is specified in section 8.1.2.3.2.


TInter FACH,DRX = Min(HS-DSCH DRX cycleFACH - HS-DSCH Rx burstFACH, HS-DSCH Rx burstFACH)- 2*0.5ms [ms]


HS-DSCH Rx burstFACH is the duration of the on part of the DRX cycle (frames)


HS-DSCH DRX cycleFACH is the duration of the total DRX cycle (frames)

The UE shall be capable of performing CPICH measurements for Xbasic measurement FDD inter inter-frequency cells per FDD frequency of the monitored set, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of TMeasurement_ Inter. 


Xbasic measurement FDDinter is defined in section 8.1.2.3.2

Tscale = NFDD+ NTDD + NGSM 

8.4a.2.4
TDD measurements when HS-DSCH discontinuous reception is ongoing
The requirements in this section shall apply to UE supporting FDD and TDD.

The UE shall continuously measure identified inter frequency TDD cells and search for new inter-frequency TDD cells indicated in the measurement control information. If E-DCH resources are allocated to the UE or timer T321[16] is running, the UE is not required to perform interfrequency TDD cell identification or measurements as continuous HS-DSCH reception is required.

8.4a.2.4.1
Identification of a new cell

8.4.2.4.1.1
3,84 Mcps TDD Option

The UE shall be able to identify a new detectable inter-frequency TDD cell belonging to the monitored set within 
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Where


Tbasic_identify_TDD,inter = 800ms

NFreq,TDD: Number of TDD frequencies indicated in the Inter-frequency cell info list


TInter FACH,DRX = Min(HS-DSCH DRX cycleFACH - HS-DSCH Rx burstFACH, HS-DSCH Rx burstFACH n)- 2*0.5ms [ms]


HS-DSCH Rx burstFACH is the duration of the on part of the DRX cycle (frames)


HS-DSCH DRX cycleFACH is the duration of the total DRX cycle (frames)

Tscale = NFDD+ NTDD + NGSM 

When L3 filtering is used an additional delay can be expected.

An inter-frequency TDD cell shall be considered detectable when P-CCPCH_Ec/Io ≥ -8 dB and SCH_Ec/Io ≥ -13 dB.

The received P-CCPCH_Ec/Io is defined as
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and the received SCH_Ec/Io is defined as
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8.4a.2.4.1.2
1.28 Mcps TDD Option

The UE shall be able to identify a new detectable inter-frequency TDD cell belonging to the monitored set within 
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where


Tbasic_identify_TDD,inter = 800ms

NFreq,TDD: Number of TDD frequencies indicated in the Inter-frequency cell info list

TMeasurement_Period TDD inter is specified in section 8.1.2.4.2


TInter FACH,DRX = Min(HS-DSCH DRX cycleFACH - HS-DSCH Rx burstFACH, HS-DSCH Rx burstFACH)- 2*0.5ms [ms]


HS-DSCH Rx burstFACH is the duration of the on part of the DRX cycle  (frames)


HS-DSCH DRX cycleFACH is the duration of the total DRX cycle  (frames)

Tscale = NFDD+ NTDD + NGSM 

When L3 filtering is used an additional delay can be expected.

A cell shall be considered detectable when P-CCPCH Ec/Io > -8 dB and DwPCH_Ec/Io > -5 dB.
The received P-CCPCH Ec/Io is defined as
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The received DwPTS Ec/Io is defined as
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8.4a.2.4.2
P-CCPCH RSCP measurement period

When a DRX cycle as previously described is scheduled for inter frequency TDD measurements the UE physical layer shall be capable of reporting measurements to higher layers with measurement accuracy as specified in sub-clause 9.1.11 and with a measurement period as given by
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where


NFreq,TDD: Number of TDD frequencies in the Inter-frequency cell info list


TMeasurement_Period Inter is specified in section 8.1.2.3.2.


TInter FACH,DRX = Min(HS-DSCH DRX cycleFACH - HS-DSCH Rx burstFACH, HS-DSCH Rx burstFACH)- 2*0.5ms [ms]


HS-DSCH Rx burstFACH is the duration of the on part of the DRX cycle (frames)


HS-DSCH DRX cycleFACH is the duration of the total DRX cycle (frames)

Tscale = NFDD+ NTDD + NGSM 

The UE shall be capable of performing P-CCPCH RSCP measurements for Xbasic measurement TDD inter inter-frequency TDD cells per TDD frequency of the monitored set and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of TMeasurement TDD.

Xbasic measurement TDD inter is defined in section 8.1.2.4.2
8.4a.2.5
GSM measurements when HS-DSCH discontinuous reception is ongoing
Note : Further study is required for GSM measurements when DRX is active, especially regarding BSIC identification and reconfirmation

8.4a.2.5.1
GSM carrier RSSI

8.4a.2.5.2
BSIC verification

8.4a.2.5.2.1
Initial BSIC identification 

8.4a.2.5.2.2
BSIC re-confirmation

8.4a.2.6
EUTRA measurements when HS-DSCH discontinuous reception is ongoing

In the CELL_FACH state when when HS-DSCH discontinuous reception is ongoing and rxlevServingCell > Sprioritysearch1 and SqualServingCell > Sprioritysearch2 the UE shall periodically search for new EUTRA cells indicated in the measurement control information. If E-DCH resources are allocated to the UE or timer T321 [16] is running, the UE is not required to perform interfrequency cell identification or measurements as continuous HS-DSCH reception is required.
8.4a.2.6.1
Identification of a new cell
Requirements for periodic higher priority search for E-UTRA cells are described in section 5.5.2
8.4a.2.6.2
UE CPICH measurement capability
When HS-DSCH discontinuous reception is ongoing and SrxlevServingCell > Sprioritysearch1 and SqualServingCell > Sprioritysearch2 the UE physical layer shall be capable of evaluating the need for reselection to a higher priority E-UTRA cell. If an E-UTRA cell is detected by the higher prority search, the measurement used for reselection evaluation shall have  measurement accuracy as specified in sub-clause 9.1.4a or 9.1.4b with measurement period of 5 × HS-DSCH DRX cycleFACH ms.
The UE shall be capable of performing RSRP and RSRQ measurements of at least 4 E-UTRAN cells per E-UTRAN frequency, according to its supported UE capabilities
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