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1. Introduction
In previous meetings, RAN2 and RAN4 have made good progress with specifying reselection for E-UTRAN (intra-frequency and inter-frequency) and from E-UTRAN to other RATs. In TS36.304, good progress has been made on defining functional details. In RAN4 an initial framework for specification of the requirements has been developed. The purpose of this contribution is to consider how to further progress the work by defining suitable values for such parameters such as cell identification and measurement rates. 
Since these can have a significant impact to UE power consumption, careful consideration should be made to avoid unnecessary impact to UE standby times, but still to allow sufficiently good mobility in idle.
2. Measurement of serving cell

Measurement of serving cell is needed in idle mode, for example to confirm that it fulfils suitability criteria and to evaluate various measurement rules to see whether neighbour cells need to be measured. Regarding the suitability criteria, requirements on serving cell measurements are currently defined in 36.133 sections 4.2.2.1. 
Currently the requirements for serving cell measurement state that at least [2] RSRP measurements shall be filtered, and defines minimum spacing between measurements. Since the requirements have been based on very similar UTRA ones, we believe that such requirements are appropriate. Values for Nserv still need to be defined by RAN4 and it is proposed that similar values could be used as the existing ones in UTRA specification TS25.133.
The minimum spacing between the measurements is currently “at least two measurements shall be spaced by, at least [Nfilter intra *DRX cycle]”. Since the parameter Nfilter intra is currently not defined anywhere else, we believe this could be replaced by “at least two measurements shall be spaced by, at least DRX cycle/2”, similarly to 25.133 specifications.
Since serving cell measurements are also needed to evaluate measurement rules and reselection criteria (either for ranking purposes, or for comparison with thresholds in absolute priority based reselection), we believe that it might be worthwhile to consider extending the scope of the some of the requirements in section 4.2.2.1 so that the requirements do not relate only to the suitability criteria but also to other measurements of the serving cell
3. Detection and measurement of intrafrequency cells

The main issue which needs to be considered here is how quickly the UE shall identify a newly detectable cell. It has been previously discussed that there is no corresponding requirement for UTRAN interfrequency cell identification. There is also an editor’s note that it may be desirable to make this DRX cycle dependent. Since this allows for lower power consumption at longer DRX cycles we would support a DRX cycle dependent reselection requirement, provided that such a requirement is developed in a way which allows E-UTRAN to be competitive compared to UTRAN in terms of UE power consumption.

Regarding the actual value, we believe that intrafrequency mobility performance is in general a bit more critical than interfrequency mobility, and would support somewhat faster identification than that for interfrequency cells. Considering the proposal for identification of interfrequency cells in the next section, we could perhaps consider as an initial proposal 10 * DRX_Cycle_Length except for 320ms, which could have the requirement set at 10 * 640ms = 6.4s which is the same as the value proposed for 640ms DRX cycle.
In any rate, it is important to remember that this cell detection requirement is a general one which is applicable also in slow fading. So under the assumption that detection attempts would not be made more than once per DRX cycle due to UE power consumption considerations, it should be clear that good detection probability can only be achieved with multiple detection attempts. This means that the detection time has to be a significant multiple (e.g. definitely not less than perhaps 5 times) the DRX cycle length to avoid a very significant UE power consumption penalty.
Regarding measurement rate, as an initial proposal, UTRA idle intrafrequency measurement rates could be copied from 25.133.

4. Detection and measurement of interfrequency cells

Similarly to the intrafrequency case, the main issue to consider is cell identification time for a newly detectable cell. In UTRA idle mode this is fixed at 30s regardless of DRX cycle length. Strictly, this 30s period also includes a ranking evaluation time (which is DRX cycle dependent) so the actual time for the actual cell detection operation would need to be slightly less than 30s, although this is not visible external to the UE in 25.133 due to the way that the requirement is formulated.
There is currently a note in 36.133 which says that it may be desirable to make cell identification time DRX cycle dependent. However, we also believe that it is very important to avoid creating requirements which make E-UTRA less attractive from a UE power consumption perspective than UTRA, especially when short idle DRX cycles are configured. 
One proposal for cell identification time could be Kcarrier * 20 * DRX_Cycle_Length except for 320ms DRX cycle. The basis for this proposal is that for 1.28s DRX cycle and Kcarrier=1 this gives 25.6 seconds. Since 1.28s is a widely used UTRAN idle DRX cycle length, we have considered a DRX cycle scaling factor which will give broadly comparable mobility performance in this aspect to UTRA when the DRX cycle is set to 1.28s but which will also give scaled performance if the DRX cycle is longer or shorter than the nominal 1.28s. 
Considering the 320ms DRX cycle, the formula Kcarrier * 20 * DRX_Cycle_Length would give Kcarrier * 6.4s. which we believe might lead to unattractive higher power consumption compared with the UTRA 30s requirement. Our proposal is therefore that 320ms and 640ms idle DRX cycles could have the same interfrequency cell identification requirement of Kcarrier * 12.8s especially considering that existing measurement rates (in TS25.133) are also the same for 320ms and 640ms DRX cycles.
Regarding measurement rate, as an initial proposal, UTRA idle interfrequency measurement rates could be copied from 25.133.
This approach would give the following requirements

	DRX cycle length [s]
	Tdetect,EUTRAN_Inter [s] (number of DRX cycles)
	Tmeasure,EUTRAN_Inter [s] (number of DRX cycles)

	0.32
	12.8 (40)
	[1.28 (4)]

	0.64
	12.8 (20)
	[1.28 (2)]

	1.28
	25.6 (20)
	[1.28 (1)]

	2.56
	51.2 (20)
	[2.56 (1)]


5. Detection and measurement of UTRA FDD cells

Both detection time and measurement rate for UTRA FDD cells are TBD in current TS36.133. Considering first the cell detection requirement, this should at least not need to be any more demanding than the LTE interfrequency requirement. Considering that GSM BSIC verification in UTRA idle mode also has a fixed 30s requirement, we could argue that interRAT cell detection requirements could also be the same time duration as the E-UTRA interfrequency cell detection requirement.
Regarding UTRA measurement rate, a proposal for this was made in [1] and is reproduced below, based on approach of copying UTRA FDD interfrequency requirements. However, this gives a faster measurement rate than current GSM measurement requirements in UTRA FDD, and it could be questioned if a reduction in measurement rate would be acceptable to allow for better power saving.

An alternative proposal, giving similar requirement to GSM interRAT measurements from UTRA specifications today could be


6. Detection and measurement of GSM cells

The basic approach here could be very similar to UTRA 25.133 specifications. There is no text currently in 36.133 so we propose the following requirements which are largely based on 25.133. We propose additional requirements for absolute priority based reselections in 25.133 in [4]. Similarly to other cases, the GSM BSIC verification interval has been modified from a fixed 30s to 20 * DRX_Cycle_Length except for 320ms DRX cycle. Since reselection to GSM is based on absolute priorities, some 25.133 text relating to ranking is also removed. GSM minimum measurement period is the same as that used for GSM measurements in 25.133.

7. Higher priority search rate

Higher priority search rate was discussed in RAN4#46. From those discussions, it seems that there was a consensus that the rate at which the UE searched for higher priority reselection candidates (when the serving cell is in good conditions, exceeding Threshserving_high) would be RAT agnostic, so an identical requirement could be developed for all cases (LTE interfrequency, UTRA and GSM).
We also consider that excessively frequent searches for higher priority RAT may have a very significant impact to UE battery life, especially considering that the impact of not making the reselection is not an overall loss of service. For this reason we support Motorola’s proposal in [2] suggesting that Thigher_priority_search should not be less than 60 seconds. One typical scenario in which higher priority searches may be used is in searching for hotspot layers. Since the probability of UE finding a higher priority hotspot may well be relatively low, and it will be searching for them regardless of the serving cell measurements, the impact to battery life should be carefully considered.
Another aspect to consider is that there may be multiple higher priority layers, since E-UTRA signalling supports up to 8 different priority levels. In the case where there are many higher priority RATs and frequencies to be searched, the impact on power consumption from all the additional RATs or frequencies may be significant. For this reason, we propose that when there are multiple frequency layers and RATs, the higher priority search rate could be no more than one frequency or RAT every 60s, ie the search rate for an individual frequency layer or RAT would be no more than 60 * Nlayer  where Nlayer is the total number of higher priority layers and RATs
It should be noted that this discussion is not related to CSG mobility, and relates to the case where the higher priority cell is part of the normal neighbour cell list. It is our understanding that mobility towards CSG cells should be provided by a more autonomous UE CSG search function and mobility towards CSG cells needs to be separately considered.

The discussions which took place in RAN4#46 centred on whether this should be a network signalled parameter which may be operator configurable, or should it be fixed (e.g. in 36.133). On this issue we would welcome further feedback from operators, since a network signalled parameter seems technically feasible, although naturally a fixed search rate is preferred for reasons of simplicity if such an approach is agreeable to all.
If a signalled value is used for Thigher_priority_search then it does not need to be mentioned in 36.133 and will only impact RAN2 specifications 36.331 and 36.304. Nevertheless, from a UE battery performance point of view we would propose that the signalling range could limit the fastest possible higher priority search rate to some agreed value such as around 60s * Nlayer, and that there should also be sufficient flexibility to allow UE implementations which would synchronise higher priority searches to the idle DRX cycle (e.g. 61.44s rather than 60s is an exact multiple of all DRX cycles up to 2.56s). This can be achieved by indicating the higher priority search rate as a multiple of the DRX cycle and number of higher priority frequency layers/RATs, rather than as an absolute value in seconds which must be complied with.
For now, we have removed the Thigher_prioirty_search column from the DRX cycle dependent tables, since this seems anyway not to be way that this will finally be reflected in 36.133. After further discussion, Thigher_priority_search can either be reflected in RAN2 or RAN4 specifications, depending on the conclusion.
8. Reselection evaluation
The text which is currently in section 4.2.2.6 is reproduced below
Having reviewed these requirements, one consideration is that for absolute priority based reselection, the triggering event will often be a drop in the measurement of the serving cell, rather than necessarily an improvement in the target cell. For this reason, it could be beneficial to evaluate reselection criteria whenever a new serving cell measurement is available, regardless that there may be no new target cell measurement available. Since cell selection criteria are evaluated based on the serving cell measurements every DRX cycle, it seems feasible to evaluate all reselection criteria also every DRX cycle. If such a proposal is agreeable the text in 36.133 could be simplified to
Another issue to consider is that current 36.133 requirements specify only minimum filtering of measurements (typically at least 2 measurements spaced by at least half the minimum specified measurement period). This does not set any maximum filtering requirement on measurements used to support UE reselection, and in practice means that there is no basis yet for developing reselection test cases, which typically check that reselection happens sufficiently rapidly after some cell levels have been changed by the test system.
Previously in 25.133 this was handled by requirements which state something along the lines that the filtering shall be such that the UE shall be capable of detecting that a cell has become better ranked than the serving cell with Tevaluate from the moment that the cell became at least NdB better ranked than the current serving cell provided that Treselection=0.

These kinds of requirements simultaneously imply a certain implied relative accuracy from the idle measurements along with a corresponding maximum filtering period.

For absolute priority based reselection, it may be more appropriate to consider explicitly stating a maximum filtering period for each of the individual measurements. In 25.133, GSM measurements are already handled in something like this way: with a requirement saying that “The UE shall maintain a running average of 4 measurements for each GSM BCCH carrier.” For UTRA and LTE measurements, specifying a running average may be overly restrictive and not aligned with current (e.g. UTRA) implementations but nevertheless it may be appropriate to specify a maximum filter period.  Since such requirements relate to filtering of measurements, rather than evaluation of reselection criteria, it is proposed that these values are referenced from the appropriate measurements section. For now, we have not proposed values for maximum filtering of the serving cell, interfrequency, interfrequency and UTRA measurements but we have included TBD entries in the corresponding measurement tables to provide the framework for this approach in the attached text proposal.
9. Paging interruption

We propose a maximum interruption in paging reception for reselection from E-UTRAN to E-UTRAN intrafrequency, E-UTRAN to E-UTRAN interfrequency, E-UTRAN to UTRA and E-UTRAN to GSM.

The requirement is largely based on the approach taken in 25.133. For E-UTRAN intrafrequency reselections, it is assumed that unlike UTRA, the UE is not required to decode system information of the target cell prior to performing the reselection. As a result, TSI is included to the interruption time for both the E-UTRAN intrafrequency, and E-UTRAN interfrequency requirements.

UTRA and GSM requirements are copied directly from 25.133.

10. Text Proposal

>>>>> Text proposal for 36.133 follows.
4
E-UTRAN RRC_IDLE state mobility

4.1
Cell Selection

After a UE has switched on and a PLMN has been selected, the Cell selection process takes place, as described in TS36.304. This process allows the UE to select a suitable cell where to camp on in order to access available services. In this process the UE can use stored information (Stored information cell selection) or not (Initial cell selection).
4.2
Cell Re-selection

4.2.1
Introduction

The cell reselection procedure allows the UE to select a more suitable cell and camp on it.

When the UE is in either Camped Normally state or Camped on Any Cell state on a FDD cell, the UE shall attempt to detect, synchronise, and monitor intra-frequency, inter-frequency and inter-RAT cells indicated by the serving cell. For intra-frequency and inter-frequency cells the serving cell may not provide explicit neighbour list but carrier frequency information and bandwidth information only. UE measurement activity is also controlled by measurement rules defined in TS36.304, allowing the UE to limit its measurement activity.
4.2.2
Requirements

[Editor’s Note: Requirements for multiple Tx antennas are still FFS. So far only 1Tx antenna case has been considered.The number of Tx antennas and possibly CP length may need to be provided per frequency layer. Details are FFS. Low mobility and high mobility requirements are still FFS]

4.2.2.1
Measurement and evaluation of serving cell

The UE shall measure the RSRP level of the serving cell and evaluate the cell selection criterion S defined in [36.304] for the serving cell at least every DRX cycle. The UE shall also evaluate “out of service area” criteria defined in [TBD] at least every DRX cycle. Note: the “out of service” criteria are still FFS.
The UE shall filter the RSRP measurements of the serving 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 [DRX cycle/2].
If the UE has evaluated in Nserv consecutive DRX cycles that the serving cell does not fulfil the cell selection criterion S, the UE shall initiate the measurements of all neighbour cells indicated by the serving cell, regardless of the measurement rules currently limiting UE measurement activities. 
RSRP measurements of the serving cell are also needed to evaluate reselection criteria defined in [36.304]. The serving cell measurements used to evaluate whether reselection shall be performed shall not be filtered over a longer period than that specified in table 4.2.2.1-1

Table 4.2.2.1-1: Nserv and maximum serving cell filter period for reselection criteria evaluation
	DRX cycle length [s]
	Nserv [number of DRX cycles]
	Maximum serving cell filter period for reselection criteria evaluation[s] (number of DRX cycles)

	0.32
	4
	[TBD]

	0.64
	4
	[TBD]

	1.28
	2
	[TBD]

	2.56
	2
	[TBD]


4.2.2.3
Measurements of intra-frequency E-UTRAN cells

The UE shall be able to identify new intra-frequency cells and perform RSRP measurements of identified intra-frequency cells without an explicit intra-frequency neighbour list containing physical layer cell identities.

The UE shall be able to identify a new detectable intra-frequency cell within Tdetect,EUTRAN_Intra. The UE shall measure RSRP at least every Tmeasure,EUTRAN_Intra (see table 4.2.2.3-1) for intra-frequency cells that are identified and measured according to the measurement rules. 

The UE shall filter RSRP measurements of each measured intra-frequency 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 [Nfilter intra *DRX cycle]. 
RSRP Measurements of  E-UTRAN intrafrequency cells shall not be filtered over a longer period than that specified in table 4.2.2.3-1

Table 4.2.2.3-1 : Tdetect,EUTRAN_Intra, Tdetect,EUTRAN_Intra and Maximum EUTRAN interfrequency neighbour cell filter period
	DRX cycle length [s]
	Tdetect,EUTRAN_Intra [s] (number of DRX cycles)
	Tmeasure,EUTRAN_Intra [s] (number of DRX cycles)
	Maximum EUTRAN interfrequency neighbour cell filter period[s] (number of DRX cycles)

	0.32
	[6.40 (20)]
	[1.28 (4)]
	[TBD]

	0.64
	[6.40 (10)]
	[1.28 (2)]
	[TBD]

	1.28
	[12.8 (10)]
	[1.28 (1)]
	[TBD]

	2.56
	[25.6 (10)]
	[2.56 (1)]
	[TBD]


4.2.2.4
Measurements of inter-frequency E-UTRAN cells

[Editor’s note : The RAN2 measurement rules for inter frequency are still to be clarified .  It is assumed that the following parameter is defined : Threshserving_high : Threshold for the LTE serving cell when the UE initiates measurements, or increases the measurement rate (in the case of high to low priority reselection) on a different E-UTRA frequency layer. This section should be reviewed and updated once more detailed measurement rules are defined by RAN2.]

The UE shall be able to identify new inter-frequency cells and perform RSRP measurements of identified inter-frequency cells if carrier frequency information is provided by the serving cell, even if no explicit neighbour list with physical layer cell identities is provided.

If the RSRP of the E-UTRA serving cell (or other cells on the same frequency layer) is greater than Threshserving_high then 

· the UE may not search for, or measure inter-frequency or inter-RAT layers of equal or lower priority.

· the UE shall search for and measure inter-frequency layers of higher priority. The minimum rate at which the UE is required to search for and measure such layers may be reduced in this scenario to maintain UE battery life. Details are still FFS.

If the RSRP of the E-UTRA serving cell is less than or equal to Threshserving_high,x then the UE shall search for and measure inter-frequency layers of higher, equal or lower priority in preparation for possible reselection. In this scenario, the minimum rate at which the UE is required to search for and measure such layers is not reduced.
The UE shall be able to identify a new detectable inter-frequency cell within Kcarrier * Tdetect,EUTRAN_Inter  if at least carrier frequency information is provided for inter-frequency neighbour cells by the serving cells. The parameter Kcarrier is the number of E-UTRA inter-frequency carriers indicated by the serving cell. The UE shall measure RSRP at least every Kcarrier * Tmeasure,EUTRAN_Inter DRX cycle (see table 4.2.2.3-1) for identified inter-frequency cells. If the UE detects on a E-UTRA carrier a cell whose physical identity is indicated as not allowed for that carrier in the measurement control system information of the serving cell, the UE is not required to perform measurements on that cell.
The UE shall filter RSRP measurements of each measured inter-frequency 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 [ Tmeasure,EUTRAN_Inter/2]. 
The UE shall not consider a E-UTRA neighbour cell in cell reselection, if it is indicated as not allowed in the measurement control system information of the serving cell.
RSRP Measurements of  E-UTRAN interfrequency cells shall not be filtered over a longer period than that specified in table 4.2.2.3-1
Table 4.2.2.3-1 : Tdetect,EUTRAN_Inter, Tdetect,EUTRAN_Inter and Maximum EUTRAN interfrequency neighbour cell filter period

	DRX cycle length [s]
	Tdetect,EUTRAN_Inter [s] (number of DRX cycles)
	Tmeasure,EUTRAN_Inter [s] (number of DRX cycles)
	Maximum EUTRAN interfrequency neighbour cell filter period[s] (number of DRX cycles)

	0.32
	[12.8 (40)]
	[1.28 (4)]
	[TBD]

	0.64
	[12.8 (20)]
	[1.28 (2)]
	[TBD]

	1.28
	[25.6 (20)]
	[1.28 (1)]
	[TBD]

	2.56
	[51.2 (20)]
	[2.56 (1)]
	[TBD]


4.2.2.5
Measurements of inter-RAT cells

[Editor’s note : The RAN2 measurement rules for when inter frequency or inter RAT measurements are still to be clarified .  It is assumed that the following parameter is defined : Threshserving_high : Threshold for the LTE serving cell when the UE initiates measurements, or increases the measurement rate (in the case of high to low priority reselection) on a different E-UTRA frequency layer, or RAT. This section should be reviewed and updated once more detailed measurement rules are defined by RAN2.]

If the RSRP of the E-UTRA serving cell (or other cells on the same frequency layer) is greater than Threshserving_high then 

· the UE may not search for, or measure inter-RAT layers of equal or lower priority.

· the UE shall search for and measure inter-RAT layers of higher priority. The minimum rate at which the UE is required to search for and measure such layers may be reduced in this scenario to maintain UE battery life. Details are still FFS.

If the RSRP of the E-UTRA serving cell is less than or equal to Threshserving_high,x then the UE shall search for and measure inter-RAT layers of higher, equal or lower priority in preparation for possible reselection. In this scenario, the minimum rate at which the UE is required to search for and measure such layers is not reduced.

4.2.2.5.1

Measurements of UTRAN FDD cells

 

When the measurement rules indicate that UTRA FDD cells are to be measured, the UE shall measure CPICH Ec/Io and CPICH RSCP of detected UTRA FDD cells in the neighbour cell list at the minimum measurement rate specified in this section. The parameter NUTRA_carrier is the number of carriers used for all UTRA FDD cells in the neighbour cell list. The UE shall filter CPICH Ec/Io and CPICH RSCP measurements of each measured UTRA FDD 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 half the minimum specified measurement period. RSCP and Ec/Io measurements of UTRAN FDD cells shall not be filtered over a longer period than that specified in table 4.2.2.5.1-1.
The UE shall identify and start to measure newly detectable cells within time (NUTRA_carrier) * TdetectUTRA_FDD except when UTRA FDD is of equal to, or higher priority than the currently selected E-UTRAN frequency layer and the RSRP of the E-UTRA serving cell (or other cells on the same frequency layer) is greater than Threshserving_high. In this case, the UE shall start to measure newly detectable cells within time (NUTRA_carrier) * THIGHER_PRIORITY_SEARCH.
Cells which have been detected shall be measured at least every (NUTRA_carrier) * TmeasureUTRA_FDD except when UTRA FDD is of equal to, or higher priority than the currently selected E-UTRAN frequency layer and the RSRP of the E-UTRA serving cell (or other cells on the same frequency layer) is greater than Threshserving_high,UTRAN_FDD. In this case, the minimum measurement rate is FFS.

Table 4.2.2.5.1-1 gives values of TdetectUTRA_FDD, TmeasureUTRA_FDD and maximum UTRA FDD measurement filtering
Table 4.2.2.5.1-1: TdetectUTRA_FDD, TmeasureUTRA_FDD, and maximum UTRA FDD measurement filtering
	
	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


	DRX cycle length [s]
	TdetectUTRA_FDD [s] (number of DRX cycles)
	TmeasureUTRA_FDD [s] (number of DRX cycles)
	Maximum UTRA FDD neighbour cell filter period[s] (number of DRX cycles)

	0.32
	[12.80 (40)]
	[5.12 (16)]
	[TBD]

	0.64
	[12.80 (20)]
	[5.12 (8)]
	[TBD]

	1.28
	[25.6 (20)]
	[6.4(5)]
	[TBD]

	2.56
	[51.2 (20)]
	[7.68 (3)]
	[TBD]


4.2.2.5.2

Measurements of UTRAN TDD cells

[Editor’s note : The text in this section is applicable when the UE is given a UTRA neighbour cell list which contains cell specific scrambling codes and tx diversity status. The appropriate requirements when only a UTRA carrier frequency is given are still to be added in this section.]

When the measurement rules indicate that UTRA TDD cells are to be measured, the UE shall measure P-CCPCH RSCP of detected UTRA TDD cells in the neighbour cell list at the minimum measurement rate specified in this section. The parameter NUTRA_carrier_TDD is the number of carriers used for all UTRA TDD cells in the neighbour cell list. The UE shall filter P-CCPCH RSCP measurements of each measured UTRA TDD 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 half the minimum specified measurement period. . P-CCPCH RSCP of  UTRAN TDD cells shall not be filtered over a longer period than that specified in table 4.2.2.5.2-1.
The UE shall start to measure newly detectable cells within time (NUTRA_carrier_TDD) * TdetectUTRA_TDD except when UTRA TDD is of equal to, or higher priority than the currently selected E-UTRAN frequency layer and the RSRP of the E-UTRA serving cell (or other cells on the same frequency layer) is greater than Threshserving_high. In this case, the UE shall start to measure newly detectable cells within time (NUTRA_carrier_TDD) * THIGHER_PRIORITY_SEARCH.

Cells which have been detected shall be measured at least every (NUTRA_carrier_TDD) * TmeasureUTRA_TDD except when UTRA TDD is of equal to, or higher priority than the currently selected E-UTRAN frequency layer and the RSRP of the E-UTRA serving cell (or other cells on the same frequency layer) is greater than Threshserving_high,UTRAN_TDD. In this case, the minimum measurement rate is FFS.

Table 4.2.2.5.2-2 gives values of TdetectUTRA_TDD, TmeasureUTRA_TDD and and maximum UTRA FDD measurement filtering

Table 4.2.2.5.2-1: TdetectUTRA_TDD, TmeasureUTRA_TDD and and maximum UTRA FDD measurement filtering
	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


	DRX cycle length [s]
	TdetectUTRA_TDD [s] (number of DRX cycles)
	TmeasureUTRA_TDD [s] (number of DRX cycles)
	Maximum UTRA TDD neighbour cell filter period[s] (number of DRX cycles)

	0.32
	TBD
	TBD
	TBD

	0.64
	TBD
	TBD
	TBD

	1.28
	TBD
	TBD
	TBD

	2.56
	TBD
	TBD
	TBD 


4.2.2.5.3

Measurements of GSM cells


If the RSRP of the E-UTRA serving cell is greater than Threshserving_high,GSM then 

· the UE may not search for, or measure GSM cells if the priority of GSM is lower than the serving cell.
· the UE shall search for and measure GSM cells if the priority of GSM is higher than the serving cell. The minimum rate at which the UE is required to search for and measure such layers may be reduced in this scenario to maintain UE battery life. Details are still FFS.

If the RSRP of the E-UTRA serving cell is less than or equal to Threshserving_high,x then the UE shall measure, according to the measurement rules defined in [1], at least every Tmeasure,GSM (see table 4.2.2.5.3-1):

· if a detailed neighbour cell list is provided, the signal level of the GSM BCCH carrier of each GSM neighbour cell indicated in the measurement control system information of the serving cell; or

· if only BCCH carriers are provided, the signal level of the GSM BCCH carriers indicated in the measurement control system information of the serving cell.
The UE shall maintain a running average of 4 measurements for each GSM BCCH carrier. The measurement samples for each cell shall be as far as possible uniformly distributed over the averaging period.

If GSM measurements are required by the measurement rules in [1], the UE shall attempt to verify the BSIC at least every 30 seconds for each of the 4 strongest GSM BCCH carriers. If a change of BSIC is detected for one GSM cell then that GSM BCCH carrier shall be treated as a new GSM neighbour cell. If the UE detects on a BCCH carrier a BSIC which is indicated as not allowed for that carrier in the measurement control system information of the serving cell, the UE is not required to perform BSIC re-confirmation for that cell.
11. The UE shall not consider the GSM BCCH carrier in cell reselection, if the UE cannot demodulate the BSIC of that GSM BCCH carrier. Additionally, the UE shall not consider a GSM neighbour cell in cell reselection, if it is indicated as not allowed in the measurement control system information of the serving cell.
Table 4.2.2.5.3-1: Tdetect,GSM, Tmeasure,GSM,  
	DRX cycle length [s]
	Tdetect,GSM [s] (number of DRX cycles)
	Tmeasure,GSM [s] (number of DRX cycles)

	0.32
	[12.80 (40)]
	[5.12 (16)]

	0.64
	[12.80 (20)]
	[5.12 (8)]

	1.28
	[25.6 (20)]
	[6.4(5)]

	2.56
	[51.2 (20)]
	[7.68 (3)]


4.2.2.6
Evaluation of cell re-selection criteria

The UE shall evaluate the intra-frequency, inter-frequency, UTRA and GERAN cell reselection criteria defined in [TS36.304] at least every DRX cycle.





4.2.2.7
Maximum interruption in paging reception
UE shall perform the cell re-selection with minimum interruption in monitoring downlink channels for paging reception.

At intra-frequency and inter-frequency cell re-selection, the UE shall monitor the downlink of serving cell for paging reception until the UE is capable to start monitoring downlink channels of the target intra-frequency cell for paging reception. The interruption time shall not exceed TSI-EUTRA + [50] ms.
At inter-RAT cell re-selection, the UE shall monitor the downlink of serving cell for paging reception until the UE is capable to start monitoring downlink channels for paging reception 
of the target inter-frequency cell. For E-UTRAN to UTRA cell re-selection the interruption time must not exceed  TSI-EUTRA + [50] ms. For E-UTRAN to  GSM cell re-selection the interruption time must not exceed TBCCH + [50] 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 [36.331] E-UTRAN cell and in [25.331] for a UTRAN cell.

TBCCH is the maximum time allowed to read BCCH data from a GSM cell [TS 45.008].
These requirements assume sufficient radio conditions, so that decoding of system information can be made without errors and does not take into account cell re-selection failure.

4.2.2.8


(void)
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UE shall perform the cell re-selection with minimum interruption in monitoring downlink channels for paging reception.


At intra-frequency and inter-frequency cell re-selection, the UE shall monitor the downlink of serving cell for paging reception until the UE is capable to start monitoring downlink channels of the target intra-frequency cell for paging reception. The interruption time shall not exceed TSI-EUTRA + [50] ms.


At inter-RAT cell re-selection, the UE shall monitor the downlink of serving cell for paging reception until the UE is capable to start monitoring downlink channels for paging reception of the target inter-frequency cell. For E-UTRAN to UTRA cell re-selection the interruption time must not exceed  TSI-EUTRA + [50] ms. For E-UTRAN to  GSM cell re-selection the interruption time must not exceed TBCCH + [50] 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 [36.331] E-UTRAN cell and in [25.331] for a UTRAN cell.


TBCCH is the maximum time allowed to read BCCH data from a GSM cell [TS 45.008].


These requirements assume sufficient radio conditions, so that decoding of system information can be made without errors and does not take into account cell re-selection failure.





4.2.2.6	Evaluation of cell re-selection criteria


The UE shall evaluate the intra-frequency, inter-frequency, UTRA and GERAN cell reselection criteria defined in [TS36.304] at least every DRX cycle.








4.2.2.6	Evaluation of cell re-selection criteria


The UE shall evaluate the intra-frequency cell reselection criteria defined in [TS36.304] at least every Nintra*DRX cycle.


The UE shall evaluate the inter-frequency cell reselection criteria defined in [TS36.304] at least FFS.


The UE shall evaluate the UTRA cell reselection criteria defined in [TS36.304] at least FFS.


The UE shall evaluate the GERAN cell reselection criteria defined in [TS36.304] at least FFS.





4.2.2.5.3		Measurements of GSM cells


If the RSRP of the E-UTRA serving cell is greater than Threshserving_high,GSM then 


the UE may not search for, or measure GSM cells if the priority of GSM is lower than the serving cell.


the UE shall search for and measure GSM cells if the priority of GSM is higher than the serving cell. The minimum rate at which the UE is required to search for and measure such layers may be reduced in this scenario to maintain UE battery life. Details are still FFS.


If the RSRP of the E-UTRA serving cell is less than or equal to Threshserving_high,x then the UE shall measure, according to the measurement rules defined in [1], at least every Tmeasure,GSM (see table 4.2.2.5.3-1):


if a detailed neighbour cell list is provided, the signal level of the GSM BCCH carrier of each GSM neighbour cell indicated in the measurement control system information of the serving cell; or


if only BCCH carriers are provided, the signal level of the GSM BCCH carriers indicated in the measurement control system information of the serving cell.


The UE shall maintain a running average of 4 measurements for each GSM BCCH carrier. The measurement samples for each cell shall be as far as possible uniformly distributed over the averaging period.


If GSM measurements are required by the measurement rules in [1], the UE shall attempt to verify the BSIC at least every 30 seconds for each of the 4 strongest GSM BCCH carriers. If a change of BSIC is detected for one GSM cell then that GSM BCCH carrier shall be treated as a new GSM neighbour cell. If the UE detects on a BCCH carrier a BSIC which is indicated as not allowed for that carrier in the measurement control system information of the serving cell, the UE is not required to perform BSIC re-confirmation for that cell.


The UE shall not consider the GSM BCCH carrier in cell reselection, if the UE cannot demodulate the BSIC of that GSM BCCH carrier. Additionally, the UE shall not consider a GSM neighbour cell in cell reselection, if it is indicated as not allowed in the measurement control system information of the serving cell.





Table 4.2.2.5.3-1: Tdetect,GSM, Tmeasure,GSM,  


DRX cycle length [s]�
Tdetect,GSM [s] (number of DRX cycles)�
Tmeasure,GSM [s] (number of DRX cycles)�
�
0.32�
12.80 (40)�
[5.12 (16)]�
�
0.64�
12.80 (20)�
[5.12 (8)]�
�
1.28�
25.6 (20)�
[6.4(5)]�
�
2.56�
51.2 (20)�
[7.68 (3)]�
�












Table 4.2.2.5.1-1: TdetectUTRA_FDD, TmeasureUTRA_FDD, THIGHER_PRIORITY_SEARCH


DRX cycle length [s]�
TdetectUTRA_FDD [s] (number of DRX cycles)�
TmeasureUTRA_FDD [s] (number of DRX cycles)�
THIGHER_PRIORITY_SEARCH [s] (number of DRX cycles)�
�
0.32�
TBD�
[5.12 (16)]�
TBD�
�
0.64�
TBD�
[5.12 (8)]�
TBD�
�
1.28�
TBD�
[6.4(5)]�
TBD�
�
2.56�
TBD�
[7.68 (3)]�
TBD�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�



	Editor’s note: If more DRX cycle lengths are defined in RAN2 signalling, the corresponding requirements should be developed by RAN4 in this table.





Table 4.2.2.5.1-1: TdetectUTRA_FDD, TmeasureUTRA_FDD, THIGHER_PRIORITY_SEARCH


DRX cycle length [s]�
TdetectUTRA_FDD [s] (number of DRX cycles)�
TmeasureUTRA_FDD [s] (number of DRX cycles)�
THIGHER_PRIORITY_SEARCH [s] (number of DRX cycles)�
�
0.32�
TBD�
[1.28 (4)]�
TBD�
�
0.64�
TBD�
[1.28 (2)]�
TBD�
�
1.28�
TBD�
[1.28 (1)]�
TBD�
�
2.56�
TBD�
[2.56 (1)]�
TBD�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�



	Editor’s note: If more DRX cycle lengths are defined in RAN2 signalling, the corresponding requirements should be developed by RAN4 in this table.








