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1. Introduction
In the last meeting several issues related to cell reselection requirements in idle mode in TS 36.133 [1] were identified. This contribution addresses some of those issues and provides a text proposal for section E-UTRA cell reselection requirements in TS 36.133.

2. Analysis of Requirements
One aspect discussed in the last meeting was whether the cell search requirements should be applicable also in fading like in connected mode. Furthermore, it was also discussed whether the side conditions are specified or not. For example in TS 36.133 for E-UTRA intra-frequency cell search the editor’s note states: 
The applicable propagation conditions and signal levels for which a newly detectable cell is required to be identified within Tdetected,EUTRAN,Intra is still to be defined.

Indeed there was preference to specify general requirements in all scenarios i.e. applicable for fading for all scenarios (E-UTRA intra-frequency, E-UTRA IF, IRAT cell search cases).
We also prefer that cell search requirements in idle mode are general and should include the applicable side conditions. Furthermore, we believe side conditions could be similar to the one used in connected mode for the respective requirements (e.g. E-UTRA intra-frequency or E-UTRA inter-frequency). 

In connected mode to ensure robust handover performance cell search at lower geometry factor (e.g. -6 dB) is needed. However in idle mode it is not necessary to specify the requirements applicable for the same geometry factor than used in connected mode. In connected mode requirements are valid up to -6 dB of geometry. Therefore in idle mode it might be sufficient to increase the level to -3 dB. 
The connected mode E-UTRA intra-frequency cell search delay requirements in DRX are analyzed and proposed in [2] for DRX cycle ranging from 80 ms to 2560 ms. We suggest similar requirements are specified for the correspond DRX cycle in idle mode for E-UTRA cell reselection. 
Regarding Tevaluate,FDD,intra and Tevaluate,FDD,inter (time to fulfill cell reselection criteria) we propose performance figures similar to those used in TS 25.133 for UTRA FDD case.

Based on the above analysis a text proposal for sections covering the E-UTRA intra-frequency and E-UTRA inter-frequency cell reselection requirements is provided.
2 References

[1] 3GPP TS 36.133, “Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management”.  
[2] R4-080960, “Intra-frequency Requirements in DRX”, Ericsson.
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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 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. 
Table 4.2.2.1-1: Nserv

	DRX cycle length [s]
	Nserv [number of DRX cycles]

	0.32
	4

	0.64
	4

	1.28
	2

	2.56
	2


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 requirements are applicable for the same propagation conditions as specified for RRC connected mode in section 8.1.2.2 for:

-
RSRP > -TBD dBm and Ior/( Îinterfering cells+Ioc) > [-3] dB,

-
SCH Îor > -TBD dBm and SCH Îor/(Îinterfering cells+Ioc)  > [-3] dB.
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 Tmeasure_EUTRAN,Intra/2
The filtering shall be such that the UE shall be capable of evaluating that the intra-frequency cell has met reselection criterion defined TS 36.304 within TevaluateFDD,intra as specified in table 4.2.2.3-1.

Table 4.2.2.3-1 : Tdetect,EUTRAN_Intra, Tdetect,EUTRAN_Intra and TevaluateFDD_intra
	DRX cycle length [s]
	Tdetect,EUTRAN_Intra [s] (number of DRX cycles)
	Tmeasure,EUTRAN_Intra [s] (number of DRX cycles)
	TevaluateFDD,intra [s] (number of DRX cycles)

	0.32
	[6.4 (20)]
	[1.28 (4)]
	[5.12 (16)]

	0.64
	[12.8 (20)]
	[1.28 (2)]
	[5.12 (8)]

	1.28
	[25.6 (20)]
	[1.28 (1)]
	[6.4 (5)]

	2.56
	[51.2 (20)]
	[2.56 (1)]
	[7.68 (3)]


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 requirements are applicable for the same propagation conditions as specified for RRC connected mode in section 8.1.2.3 for:

-
RSRP > -TBD dBm and Ior/( Îinterfering cells+Ioc) > [-3] dB,

-
SCH Îor > -TBD dBm and SCH Îor/(Îinterfering cells+Ioc)  > [-3] dB.
 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.
The filtering shall be such that the UE shall be capable of evaluating that the inter-frequency cell has met reselection criterion defined TS 36.304 within Kcarrier * TevaluateFDD,Inter as specified in table 4.2.2.4-1.

Table 4.2.2.4-1 : Tdetect,EUTRAN_Inter, Tdetect,EUTRAN_Inter and TevaluateFDD,Inter

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

	0.32
	[6.4 (20)]
	[1.28 (4)]
	[5.12 (16)]

	0.64
	[12.8 (20)]
	[1.28 (2)]
	[5.12 (8)]

	1.28
	[25.6 (20)]
	[1.28 (1)]
	[6.4 (5)]

	2.56
	[51.2 (20)]
	[2.56 (1)]
	[7.68 (3)]
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