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1. Introduction

A text proposal for cell reselection requirements in RRC_IDLE in TS 36.133 is provided in this contribution. 

The requirement proposal includes cell search intensity, measurement intensity of identified cells and paging interruption time for different types of cell reselections: E-UTRA intra-frequency, inter-frequency and IRAT (UTRA FDD, UTRA TDD and GSM). 
In the text proposal the tables providing performance figures in terms of measurement rate a function of DRX cycle are based on the requirements in TS 25.133 [2]. 
2. References


[1] 3GPP TS 36.133, “Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management”.  
[2] 3GPP TS 25.133, “Requirements for support of radio resource management (FDD)”.  
----------------------START OF TEXT PROPOSAL --------------------------
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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 cell selection criteria S 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 [Nfilter intra *DRX cycle] (see table X.Y).

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.
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 TBD. Note: the requirement may be DRX cycle dependent. The UE shall measure RSRP at least every Nmeasure_intra*DRX cycle (see table.) 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]. 
Table 4.2.2.3-1: Measurement requirements for intra-frequency E-UTRAN cells
	DRX cycle length [s]
	Tdetect_intra_UTRA_FDD [s] (number of DRX cycles)
	Nmeasure_intra  (Measurement period (s))
	Nfilter intra

	0.32
	5.12 (16)
	1.28 (4)
	1.28

	0.64
	5.12 (8)
	1.28 (2)
	1.28

	1.28
	6.4 (5)
	1.28 (1)
	1.28

	2.56
	7.68 (3) 
	2.56 (1)
	2.56


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 *TBD 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. Note: the requirement may be DRX cycle dependent. The UE shall measure RSRP at least every Kcarrier *Nmeasure_inter DRX cycle (see table X.Y) for identified inter-frequency cells. 

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 [Nfilter inter *DRX cycle].
Table 4.2.2.4-1: Measurement requirements for inter-frequency E-UTRAN cells
	DRX cycle length [s]
	Tdetect_inter_UTRA_FDD [s] (number of DRX cycles)
	Nmeasure_intra  (Measurement period (s))
	Nfilter inter

	0.32
	5.12 (16)
	1.28 (4)
	1.28

	0.64
	5.12 (8)
	1.28 (2)
	1.28

	1.28
	6.4 (5)
	1.28 (1)
	1.28

	2.56
	7.68 (3) 
	2.56 (1)
	2.56


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

[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.]

[Editor’s note :Clarification on UTRA FDD neighbour cell list requirements should be added]

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 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.

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 THIGHER_PRIORITY_SEARCH.
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
	5.12 (16)
	[1.28 (4)]
	TBD

	0.64
	5.12 (8)
	[1.28 (2)]
	TBD

	1.28
	6.4 (5)
	[1.28 (1)]
	TBD

	2.56
	7.68 (3) 
	[2.56 (1)]
	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.

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 4.2.2.5.2-1 gives values of TdetectUTRA_TDD, TmeasureUTRA_TDD and THIGHER_PRIORITY_SEARCH.
Table 4.2.2.5.2-1: TdetectUTRA_TDD, TmeasureUTRA_TDD, THIGHER_PRIORITY_SEARCH
	DRX cycle length [s]
	TdetectUTRA_TDD [s] (number of DRX cycles)
	TmeasureUTRA_TDD [s] (number of DRX cycles)
	THIGHER_PRIORITY_SEARCH [s] (number of DRX cycles)

	0.32
	5.12 (16)
	[1.28 (4)]
	TBD

	0.64
	5.12 (8)
	[1.28 (2)]
	TBD

	1.28
	6.4 (5)
	[1.28 (1)]
	TBD

	2.56
	7.68 (3) 
	[2.56 (1)]
	TBD


4.2.2.5.3

Measurements of GSM cells
[Editor’s note :GERAN  neighbour cell list requirement should be added]
When the measurement rules indicate that GSM cells are to be measured, the UE shall measure the signal level of the GSM BCCH carrier of each GSM neighbour cell indicated in the measurement control system information of the serving cell, according to the measurement rules defined in [TBD], at least every TmeasureGSM (see table 4.2.2.5.3-1) except when GSM 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 THIGHER_PRIORITY_SEARCH.
. 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 measuremenst are required by the measurement rules in [TBD], the UE shall attempt to verify the BSIC at least every 30 seconds for each of the 4 strongest GSM BCCH carriers and rank the verified GSM BCCH cells according to the cell reselection criteria defined in TS 36.304. 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 a BSIC, which is not indicated in the measurement control system information, the UE shall not consider that GSM BCCH carrier in cell reselection. The UE also shall not consider the GSM BCCH carrier in cell reselection, if the UE cannot demodulate the BSIC of that GSM BCCH carrier.

If Treselection timer has a non zero value and the inter-RAT GSM cell is better ranked than the serving cell, the UE shall evaluate this inter-RAT GSM cell for the Treselection time. If this cell remains better ranked within this duration, then the UE shall reselect that cell.
Table 4.2.2.5.3-1: TdetectUTRA_TDD, TmeasureUTRA_TDD, THIGHER_PRIORITY_SEARCH
	DRX cycle length [s]
	TmeasureUTRA_GSM [s] (number of DRX cycles)
	THIGHER_PRIORITY_SEARCH [s] (number of DRX cycles)

	0.32
	5.12 (16)
	TBD

	0.64
	5.12 (8)
	TBD

	1.28
	6.4 (5)
	TBD

	2.56
	7.68 (3)
	TBD


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.
4.2.2.7
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 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 + 50 ms.
At inter-frequency and 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 inter-frequency E-UTRAN cell re-selection the interruption time must not exceed TSI + 50 ms. For inter-RAT UTRAN cell re-selection the interruption time must not exceed TSI + 50 ms. For inter-RAT 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 TS 36.331 for E-UTRAN cell and in TS 25.331 for a UTRAN cell.

TBCCH is the maximum time allowed to read BCCH data from a GSM cell defined in 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)
------------------------END OF TEXT PROPOSAL-----------------------
