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1. Introduction
In RAN2#73bis, RAN2 discussed interRAT reselection from UMTS to LTE and agreed an LS to send to RAN4 with the following description and action
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Discussion
An example of the scenario considered by RAN2 is shown in figure 1





Figure 1 : Example of a potential problem scenario
In figure 1, due to the traffic pattern, the UE spends only a small amount of time in CELL_PCH/URA_PCH(from now on, these will be referred to as semi-idle states) before transitioning to some active state such as CELL_FACH or CELL_DCH. Potentially, if the UE only remains in semi-idle state for a short time, even if it is in the vicinity of higher priority E-UTRA coverage, it would not have sufficient time to complete the mobility procedures and reselect to the higher priority layer before the state transition occurs.

We assume that this problem might not occur if the UE transitions to CELL_DCH triggered by the traffic pattern, since interRAT handover procedures can move the UE to E-UTRA in that case. Hence the important case to consider is when the UE ping-pongs between semi-idle and CELL_FACH, or even spends much of the time in CELL_FACH with very limited time spent in semi-idle state to where reselections to E-UTRA are possible. From a RAN point of view, it would be difficult to make assumptions about the application dependent traffic pattern, or the implemented inactivity timers and hence we propose that studies on this issue do not make any particular assumptions about statistics or length of time spent in different RRC states. Rather, we should focus on ensuring that mobility procedures and requirements are as robust as possible to different application traffic and operator inactivity parameterisation.
Considering the understanding of RAN2 that RAN4 requirements have not been specified for state transitions, we basically agree with this understanding, and we would further add that in our view this was intentional. There can be many unexpected configuration changes and in very general terms it may not be practical to specify all transient aspects of measurement performance after a change of state or configuration.

On the other hand, we consider that the case raised by RAN2 is an important one, which should be handled in specifications as an exception to the general rule. Since the time between higher priority searches is relatively long - (60 * Nlayers) seconds – and the typical time spent in semi-idle state can shorter than this it probably needs special handling. In addition, we think that there are some aspects of higher priority requirements that have been inherited from requirements that were originally developed for ranking based reselection and are not the best when higher priority reselections (where there is no need for continuous measurements) are considered.
Another important aspect here is that RAN2 has specifically referred to LTE reselection. However, the considerations in this contribution (and we think the RAN2 analysis) would apply to any higher priority layer, for example if different priorities were used for different HSPA frequency layers. While it could be argued that one difference is that LTE reselection was excluded from CELL_FACH state in release 8, we also note that requirements other higher priority searches are not specified in 36.133 either. In any case, the considerations for semi-idle states would be the same for any higher priority frequency layer, using any RAT.
3. Analysis

In this section, we begin by considering two questions – how long might a higher priority search take to complete after transition to semi-idle? How quickly could a higher priority search be performed?
Considering the first question, we assume that as 36.133 doesn’t say anything about when higher priority searches are done, it may take up to(60 * Nlayers) seconds before a higher priority search occurs. This is not necessarily to be considered a good implementation, but nevertheless does not appear to violate anything in RAN4 specifications. Once the higher priority search is triggered, cell search needs to be performed and if cells are detected, they need to be evaluated, accounting for minimum filtering requirements in 25.133 and the configured Treselection. Hence, we think the worst case reselection time is given by
60 * Nlayers  + Tevaluate, target + Treselection
This assumes that UE implementation can perform cell search and start the Tevaluate period on the same DRX cycle.

For 1 layer, 1.28s UTRA DRX cycle, and Treselection=0, this gives a worst case of (60+19.2) = 79.2seconds. The situation would naturally be worse if Treselection  is configured. If we consider that 1.28s DRX cycle is not very likely for semi-idle states then the situation gets marginally better but even for the shortest DRX cycle (80ms), the worst case is 67.68seconds.

Considering the fastest possible reselection which would be allowed by current requirements, we assume that higher priority search could be started on the first DRX wake-up after the UE enters a semi-idle state.  Assuming that it performs cell search immediately, and also begins the measurement filtering of any detected cell, the relevant requirement is

The UE shall filter RSRP measurements of each measured E-UTRA cell using at least 2 measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by at least least (Kcarrier * Tmeasure,EUTRA)/2.
Thus, if the UE makes a reselection evaluation based on the minimum 2 measurements spaced at the closest spacing, the best case reselection time is given by

DRX_Cycle + (Kcarrier * Tmeasure,EUTRA)/2+ Treselection
An initial term of DRX_Cycle is added at the beginning because we have assumed that the UE may enter semi-idle state at any time when it stops receiving CELL_FACH resources, and that may not be synchronised with the DRX wakeup. For 1.28s DRX cycle, and a single carrier this can be evaluated to be 4.48s although making the 2nd E-UTRA measurement in this time would imply a mid-DRX wake up, so probably 5.12s is more realistic. For the shortest UTRA DRX cycle, the value is 1.36s.
From this analysis we observe that there is a big difference between the fastest and slowest possible reselections to higher priority layers. Hence it seems that current RAN4 requirements do not specify consistent UE performance in this scenario (because performance after state transition was not a scenario considered by RAN4 in release 8). Our view is that it would be beneficial to address this in specifications as an exceptional case to the normal rule that RAN4 specifications do not consider state transitions/reconfigurations etc.

Proposal 1: Specify that the higher priority search is started around the first DRX cycle that the UE receives after entering idle/semi-idle state

The impact of this proposal on legacy UE may be a topic for further discussion in RAN4, however we would see it important that consistent UE behaviour is introduced to the field as soon as possible.

While this would give a better chance of successful reselection in the scenario considered by RAN2, we think other improvements are also needed. Considering the filtering requirements for measurements 

The UE shall filter RSRP measurements of each measured E-UTRA cell using at least 2 measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by at least least (Kcarrier * Tmeasure,EUTRA)/2.
We believe that there is no real reason in why the higher priority measurement samples need to be spaced as widely as specified. Tmeasure requirements in tables 4.1 and 4.2 of 25.133 were primarily defined to be greater especially for interRAT cells so that the cells do not need to be measured too frequently which would cause battery drain. However, this makes the assumption that the cells are continuously measured and monitored. This is not the case for the higher priority search. For example it takes the same energy to obtain two measurement samples from an E-UTRA cell every 60 seconds regardless of whether the spacing between the individual samples is one DRX cycle or 5 DRX cycles. Hence, we think that the current filtering requirements have not really considered higher priority search and it would be better to modify them for the higher priority case, so that evaluation can be performed more quickly. There seems to be no benefit in this case to mandating a minimum spacing between the samples, other than the minimum needed to ensure filtering of measurements over all typical fading channels. 
If this is not done, then there is still potential for a significant problem. For example with 1.28s DRX cycle, even if a UE starts the higher priority search immediately after state transition, it make take up to 19.2s (Tevaluate) to determine the need for reselection and even the fastest possible UE implementation would need to do some waiting between measurement samples which in our view is not necessary, and does not give power saving benefit either.

Hence we propose that the minimum requirements for measurement filtering and evaluation are modified for the case of higher priority reselections, both to allow and also to ensure faster reselection after state transitions. For example, two measurements spaced 1 DRX cycle apart are likely to be sufficient. For fast fading, the coherence time of the channel can be estimated by Tc=1/Fd. Tc is the coherence time, and Fd is the Doppler spread (shift). For a low speed UE eg 3km/h, on a low 800MHz band, Tc is approximately 0.44seconds so there does not seem to be a physical justification for waiting several seconds to obtain the two measurement samples, nor for the minimum allowable time to be an explicit function of the UE DRX cycle.
Proposal 2: Tmeasure/Tevaluate requirements are redefined for higher priority cells to allow and ensure faster reselection.
The exact values could still be discussed, but our view is that filtering two higher priority measurement samples spaced by max( DRX cycle,640ms) would be appropriate, and would not result in degraded reselection behaviour in fading channels. For 1.28s DRX cycle, a higher priority reselection could then be expected on the second DRX wakeup after state transition rather than up to 19.2s  Tevaluate.
Similar considerations can also be made on Treselection. The intention of Treselection is to ensure that the reselection criteria continues to be met for a period of time. In the case of ranking based reselection, this means that both from a serving and neighbour cell point of view the ranking relationship is maintained. For a higher priority reselection to occur, there is no condition on the serving cell, just the target neighbour cell. So, waiting for Treselection does not make much sense if the UE will obtain no new measurement sample for the neighbour cell – it just introduces a procedural delay without improving the quality of the reselection decision. Since the same Treselection setting applies to all cells, a setting which is appropriate for ranking, or lower priority reselection may not be appropriate for the higher priority carriers, and introducing procedural delays only. Hence we propose that Treselection is not used for higher priority reselections, although this may be something for RAN2 also to consider and specify.
Proposal 3: Treselection is not used for higher priority reselections
Proposals 1-3 mean that UE implementations should consistently reselect to a higher priority cell rather quickly if it enters an idle/semi-idle state. In view of the earlier discussion that studies on this issue do not make any particular assumptions about statistics or length of time spent in different RRC states we also think that reselection in CELL_FACH state to higher priority cells should be considered. For example a UE may spend more time overall in CELL_FACH than in idle/semi-idle states and fail to find higher priority cells in idle/semi-idle state. So proposals 1-3 do not solve all the cases, especially considering that a new work item has been started for release 11 CELL_FACH enhancements. This would presumably allow release 11 UE to spend more time in CELL_FACH state.
Considering the current situation with CELL_FACH, it is clear that E-UTRA measurements and reselections do not have any requirements as there is a note, “NOTE:
In CELL_FACH state, there are no requirements for measurements of inter-RAT E-UTRAN cells.”. This does not exclude requirements for measurements of other higher priority layers, for example UTRA cells. On the other hand, the requirements were never updated in release 8 to clarify what the performance for measurements of other higher priority layers would be – the scope of the Thigher_priority_search requirement is idle/semi-idle mode only. 

In release 8 specification work, we believe that there was an inadvertent linkage between higher priority reselection, and E-UTRA reselection. Fundamentally, these are slightly different topics, but higher priority reselection requirements were introduced under the LTE-RF work item code, and we think that because of this linkage, full consideration of higher priority CELL_FACH reselections was not made in release 8 RAN4 work. CELL_FACH requirements were not updated because there was an assumption that nothing needed to be done, due to the decision not to support reselection to E-UTRA in CELL_FACH. This neglects that UTRA carriers or GSM cells could be configured as higher priority.
We think it would be good at this stage to clarify the requirements for higher priority reselections in CELL_FACH, since the problem discussed by RAN2 in [1] could equally be applicable to UTRA or GSM higher priority reselections, which may get similarly blocked by state transitions if reselections in CELL_FACH do not occur. Proposals 1-3 can be applied and will improve the situation, but still if the UE spends a limited time in semi-idle states there can still be a problem. For example, data cards may end up in CELL_FACH state almost continuously due to the timing of application activity. Since RAN has no control over application activity, or inactivity times, we thing it would be better to ensure that requirements are specified to ensure adequate reselection performance in different RRC states. Therefore we make the following proposal
Proposal 4: RAN4 considers updating reselection requirements in CELL_FACH state to cover higher priority reselections.

When performing the work for this proposal, RAN4 can also consider the feasibility of measurements of E-UTRA carriers. A proposal was already made by us in [2] and a corresponding draft CR was provided in [3]. However, in view of the need to reflect also higher priority reselections to UTRA and GERAN as a part of this work, some further discussion and updates would be needed. In the next section, we consider how the requirements for reselection in CELL_FACH could be formulated.
4. CELL_FACH Reselection requirements
Currently, there are no requirements for higher priority reselection (even to UTRA) in 36.133. In [2],[3] we presented a proposal on how high priority reselections could be performed without affecting the performance of legacy reselections. 
With the introduction of EUTRA, the absolute priority reselection algorithm was introduced where the NWs can prioritise either a frequency layer or RAT over another.  This also means that the available measurement occasions can be used more efficiently depending on the strength of the serving cell.

The UE will perform measurements based on the measurement rules specified in [4]:

This means that the rigid rules for measurement occasions are no longer required when trying to measure cells from a higher priority frequency layer (including interRAT layers). 

The measurement occasion gaps can be used based on the parameters Sprioritysearch1, Sprioritysearch2.  This can be applied to both inter frequency and interRAT measurement occasions or just interRAT measurement occasions, depending on the NW configuration.
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Figure 1: Measurement of high priority layers using FACH measurement occasions

Figure 1 shows the serving cell in three areas of signal strength.  
· When the serving cell strength is in the Higher Priority search region it can use the measurement occasions to detect high priority RATs and Frequencies (for example EUTRA). Since measurements of equal and low priority layers are not required, this leaves FACH measurement occasions free/available for performing high priority layer measurements.

·  When the cell drops to ALL priority searches (i.e. below Sprioritysearch) the UE can chose to schedule the interRAT measurement occasions based on either GERAN or EUTRAN based on their determined strengths or prioritise the lower priorty RAT (e.g. GERAN).

· When the serving cell drops below Thresh,servinglow the UE can default to the R99 mechanisms. 

As an example the R99 gap pattern might be as follows:
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Above Sprioritysearch
A high priority (HP) measurement occasion gap could use just the inteRAT measurement occassion or both the GERAN and FDD measurement occasions, which are not being used due to measurement rules allowing UE not to perform measurements on equal / low priority layers.

1) Use the inteRAT and FDD measurement Occasion for a HP search and measurement:
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2) Use only the inteRAT measurement Occasion for a HP search and measurement:
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Below Sprioritysearch
When performing an equal/lower priority search use the R99 rules:
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It’s worth noting, that when the serving cell level drops below Sprioritysearch however does not drop below Thresh,servinglow that the UE is required to measure according to the existing performance requirements, however the UE is not required to perform reselection until the serving cell level drops below Thresh,servinglow. As long as the existing performance requirements are still met for inter-freq and GERAN cells, then the UE could be allowed to perform measurements also on LTE cells if possible (and so may reselect to lower or higher priority LTE cells if measured). It’s yet to be seen whether and how that can be achieved. However, it appears to be straightforward to achieve high priority layer measurements without impacting legacy performance therefore we would propose, further to proposal 1, that the approach detailed above should be used for high priority layers. 

As far as RAN4 requirements are concerned, we propose

· Above Sprioritysearch the UE shall search for higher priority cells at least every Thigher_priority_search where Thigher_priority_search =(60 * Nlayers) seconds. A search shall be done initially when the UE enters CELL-FACH state.
The intention here is to introduce reselection to high priority cells, especially LTE, with minimum impact to existing requirements and reselections which need to be performed due to coverage reasons. A text proposal for 25.133 to add priority reselection, as well as to remove the restriction on not having reqiorements to reselect to an E-EUTRA cell.
5. Conclusions
This contribution is intended to facilitate discussion of the issues raised by RAN2 in [2]. We believe that the issues raised are significant ones which should be addressed in RAN4 requirements as indicated by the LS itself. Our proposals to address the issue are
Proposal 1: Specify that the higher priority search is started around the first DRX cycle that the UE receives after entering idle/semi-idle state

Proposal 2: Tmeasure/Tevaluate requirements are redefined for higher priority cells to allow and ensure faster reselection.
Proposal 3: Treselection is not used for higher priority reselections
Proposal 4: RAN4 considers updating reselection requirements in CELL_FACH state to cover higher priority reselections.
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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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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



[image: image11.wmf]RA

SI

IU

inter

 

t,

Measuremen

inter

 

,

n

reselectio

T

 

T

20

T

T

T

+

+

+

+

=

ms

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



[image: image21.wmf]{

}

ms

Max

IPDLs

 

4

 

Intra

 

t_Period

Measuremen

IPDL

 

t

measuremen

T

,

 

T

T

=


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



1. Overall Description:


In RAN2, some concerns had been raised on whether the inter-RAT cell reselection (i.e, in Idle mode or in Cell_PCH/URA_PCH states) for high priority layer will work efficiently after the state transition. 	


For instance, in case LTE layer is higher priority than UMTS layer and if UE was in UMTS layer, depending on the interpretation of inter-RAT cell reselection requirements described in 25.133, immediately after being moved to the Idle mode or Cell-PCH/URA-PCH state, UE may require quite long time duration up to Thigher_priority_search before reselecting to a higher priority LTE cell. As a consequence, UE may encounter a need for data transmission before the reselection can take place and get moved back to Cell_DCH or Cell_FACH state due to data activity. At worst, due to sporadic background traffic bursts caused by unfriendly applications, it may take minutes or hours (or even UE does not reselect LTE cell at all) before the UE is able to reselect to the higher priority LTE cell even if there is no real user data activity taking place. 





It is RAN2’s understanding that the RAN4 performance requirements have not been specified for state transitions. RAN2 understands that there is a tradeoff between search performance and search frequency (battery consumption) However, RAN2 thinks that RAN4 requirements do not specify the case when the UE transitions to Idle mode or Cell-PCH/URA-PCH state.





,TS 25.133 specifies the requirements regarding the reselection to high priority E-UTRAN layers as following: 





1) “… the UE shall search for E-UTRA layers of higher priority at least every Thigher_priority_search” (TS 25.133 v10.0.0, section 4.2.2.5a Measurements of inter-RAT E-UTRA cells).


2) “Thigher_priority_search is defined as (60 * Nlayers) seconds” (TS 25.133 v10.0.0, section 4.2.2)





Thus depending on different interpretation of Thigher_priority_search, reselection performance may be very different. For instance, whether the requirement for Thigher_priority_search continues between UE state transitions or whether UE should search for a cell at the end of Thigher_priority_search or at the beginning of Thigher_priority_search, etc, the reselection performance will be very different. 





Thus, RAN2 kindly would like to ask RAN4 to consider and clarify the requirements for the reselection to high priority layer, at least for the case where the UE enters the Idle mode or Cell-PCH/URA-PCH state, to ensure that the reselection can be performed efficiently while still not harming UE battery life in Rel-10 time frame.





2. Actions:


To RAN4 group:


RAN2 kindly asks RAN4 to consider and clarify the requirements for the reselection to high priority layer in order to ensure that the reselection can be performed efficiently while still not harming UE battery life in Rel-10 time frame.








CELL-PCH/URA_PCH
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