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1. Introduction
This document and text proposal discusses some aspects of idle mode performance which were left open after RAN4#46bis. This contribution does not address higher priority searches when the E-UTRA serving cell is good. Our proposals for higher priority searches are presented in a separate discussion paper [1] and require further consideration by RAN4 before a corresponding text proposal can be developed.

2. Cell detection in E-UTRA idle mode

In RAN4#46bis, there were discussions around whether the cell detection requirements for idle mode should specify a minimum search rate, or whether they should be general requirements applicable to fading propagation conditions (implying that to meet the requirement, eg with a slowly fading single tap channel, a UE would need to perform cell search several times during Tdetect period).
Based on possible interest in verifying performance of idle reselections in fading environments, it was seen desirable to develop general requirements for idle cell detection, rather than specifying single shot search rates (or requirements with rather limited side conditions eg AWGN and high geometry).

Discussion took place on what the appropriate side conditions would be. For LTE RRC connected mode, side conditions for the intrafrequency cell identification requirement have been agreed in 36.133 as

A cell shall be considered detectable when 

-
RSRP > -TBD dBm and Ior/( Îinterfering cells+Ioc) > TBD,

-
SCH Îor > -TBD dBm and SCH Îor/(Îinterfering cells+Ioc)  > [- 6] dB.

One way forward could be to copy similar side conditions to section 4.2.2.3 (for example) and explicitly define exactly the conditions in which a cell is detectable.

However, there might be areas in which it would be appropriate to consider some relaxation compared with RRC connected cell detection requirements. For example, since cell reselections are anyway typically a slower procedure than handovers then it might be appropriate to consider detection of cells at a somewhat higher SCH Îor/(Îinterfering cells+Ioc)  if this provides some power saving advantage. Typical reselections (eg for intrafrequency based on ranking) do not occur until the target cell is stronger than the serving cell, which may mean that it is less critical to detect the target cell early (when it is still at low level), whereas in LTE RRC Connected mode, periodic or event triggered measurement reports may be wanted, even for relatively weak cells.
Looking to UTRA specifications in 25.133, we consider that UTRA idle mode cell detection  requirements are also general ones (applicable in fading) although the exact side conditions have not been specified. One reason why less detailed requirements were developed for UTRA idle mode, compared with UTRA connected states was to avoid overly specifying something which might limit future power saving opportunities. Additionally, reselection is an autonomous UE process, unlike handover which is dependent on both UE measurement implementation, and also network RRM algorithm implementation. Since measured values are not reported over any interface external to the UE, there may be less need to specify every detail of the conditions in which requirements are applicable.
We believe that it might be appropriate to consider a similar approach for E-UTRA also, especially given that this approach seems to have been a successful one in UTRA and we are not aware of any significant issues that have been raised in 3GPP relating to field performance of cell detection in UEs.

Based on this, we propose that exact side conditions for when a cell shall be considered detectable in E-UTRA idle mode should not be explicitly stated in 36.133, but that the requirements should still be regarded in a sense as general ones applicable in fading propagation.

We propose the following cell detection times for E-UTRA. Further justifications and analysis of the values can be found in [2]. 
	DRX cycle length (s)
	Td  (intra) (s) (DRX cycles)
	Td  (inter) (s) (DRX cycles)
	Td  (UTRA FDD) (s) (DRX cycles)

	0.32
	6.4 (20)
	12.8 (40)
	12.8 (40)

	0.64
	6.4 (10)
	12.8 (20)
	12.8 (20)

	1.28
	12.8 (10)
	25.6 (20)
	25.6 (20)

	2.56
	25.6 (10)
	51.2 (20)
	51.2 (20)


In addition, since cell detection is not an event which is externally measureable by the UE, we believe it would be better to specify a combined detection + evaluation period. This is in line with LTE RRC connected definitions, where cell detection time includes also a measurement period. This gives the following combined times, which should be carefully described within 36.133 to indicate that the time includes both detection and evaluation(with Treselection = 0).
	DRX cycle length (s)
	Tdetect  (intra) (s) (DRX cycles)
	Tdetect  (inter) (s) (DRX cycles)
	Tdetect  (UTRA FDD) (s) (DRX cycles)

	0.32
	11.52 (36)
	17.92 (56)
	33.28 (104)

	0.64
	11.52 (18)
	17.92 (28)
	33.28 (52)

	1.28
	19.2 (15)
	32 (25)
	51.2 (40)

	2.56
	33.28 (13)
	58.88 (23)
	81.92 (32)


. 
3. Measurement of UTRA FDD cells
The values which we proposed in [2] are based on the assumption that UTRA interRAT measurements do not need to be made at a faster rate than GSM interRAT measurements. If UTRA is measured at a significantly higher rate than GSM, this may create a bias in reselections towards UTRA, even if GSM has a higher assigned priority than UTRA. The reason is that reselections are always more probable to be triggered towards the system that is measured more frequently.

Based on this approach, we propose the same values for  TmeasureUTRA_FDD [2] as were proposed in  [2].
	DRX cycle length [s]
	TmeasureUTRA_FDD [s] (number of DRX cycles)

	0.32
	[5.12 (16)]

	0.64
	[5.12 (8)]

	1.28
	[6.4(5)]

	2.56
	[7.68 (3)]


4. Evaluation periods

Our proposal for evaluation periods for reselection is based on the following

· LTE intrafrequency evaluation periods are set the same as UTRA intra frequency evaluation periods in 25.133

· LTE interfrequency evaluation periods are set the same as UTRA inter frequency evaluation periods in 25.133

· Given the lower measurement rate proposed for UTRA, and the fact that GSM reselections are based on a running average of 4 measurements, we propose a maximum evaluation time for UTRA FDD of 4*measurement rate. We also note that the current minimum requirements require at least [2] samples to be averaged, giving a minimum possible evaluation rate that could be implemented of 2*measurement rate.

	DRX cycle length (s)
	Tevaluate  (intra) (s) (DRX cycles)
	Tevaluate  (inter) (s) (DRX cycles)
	Tevaluate  (UTRA FDD) (s) (DRX cycles)

	0.32
	5.12 (16)
	5.12 (16)
	[20.48 (64)]

	0.64
	5.12 (8)
	5.12 (8)
	[20.48 (32)]

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

	2.56
	7.68 (3) 
	7.68 (3) 
	[30.72 (12)]


5. References

[1] R4-081080, “Considerations for higher priority reselections in E-UTRAN”, Nokia, Nokia Siemens Networks
[2] R4-080772, “Performance Requirements and Text Proposal for Idle reselection in 36.133”, Nokia and Nokia Siemens Networks
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 >>>>> Beginning of proposed changes to 36.133

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. 
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 and evaluate the need for reselection to a new detectable intra-frequency cell within Tdetect,EUTRAN_Intra assuming that Treselection = 0 . 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 an already detected intra-frequency cell has met reselection criterion defined TS 36.304 within TevaluateFDD,intra as specified in table 4.2.2.3-1 assuming that Treselection = 0.

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

	0.32
	[11.52 (36)]
	[1.28 (4)]
	[5.12 (16)]

	0.64
	[11.52 (18)]
	[1.28 (2)]
	[5.12 (8)]

	1.28
	[19.2 (15)]
	[1.28 (1)]
	[6.4 (5)]

	2.56
	[33.28 (13)]
	[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 and evaluate the need for reselection to 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 cells1 assuming that Treselection = 0. The parameter Kcarrier is the number of E-UTRA inter-frequency carriers indicated by the serving cell. Note:The applicable  propagation conditions and signal levels for which a newly detectable cell is required to be identified within Kcarrier *Tdetected,EUTRAN,Intra is still to be defined.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 an already detected inter-frequency cell has met reselection criterion defined TS 36.304 within TevaluateFDD,Inter as specified in table 4.2.2.4-1 assuming that Treselection = 0.

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

	0.32
	[17.92 (56)]
	[1.28 (4)]
	[5.12 (16)]

	0.64
	[17.92 (28)]
	[1.28 (2)]
	[5.12 (8)]

	1.28
	[32 (25)]
	[1.28 (1)]
	[6.4 (5)]

	2.56
	[58.88 (23)]
	[2.56 (1)]
	[7.68 (3)] 


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.

The UE shall identify and evaluate the need for reselection to newly detectable cells within time (NUTRA_carrier) * TdetectUTRA_FDD except when UTRA FDD is of 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_high1 assuming that Treselection = 0. Note:The applicable  propagation conditions and signal levels for which a newly detectable cell is required to be identified within Nutra_carrier *TdetectUTRA_FDD is still to be defined
Cells which have been detected shall be measured at least every (NUTRA_carrier) * TmeasureUTRA_FDD except when UTRA FDD is of 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.
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 TevaluateUTRA_FDD as speficied in table 4.2.2.5-11 assuming that Treselection = 0.
Table 4.2.2.5.1-1 gives values of TdetectUTRA_FDD, TmeasureUTRA_FDD and and TevaluateUTRA_FDD
Table 4.2.2.5.1-1: TdetectUTRA_FDD, TmeasureUTRA_FDD, and TevaluateUTRA_FDD
	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


	DRX cycle length [s]
	TdetectUTRA_FDD [s] (number of DRX cycles)
	TmeasureUTRA_FDD [s] (number of DRX cycles)
	TevaluateUTRA_FDD

	0.32
	[33.28] (104)
	[5.12 (16)]
	[20.48 (64)]

	0.64
	[33.28] (52)
	[5.12 (8)]
	[20.48 (32)]

	1.28
	[51.2] (40)
	[6.4(5)]
	[25.6 (20)]

	2.56
	[81.92] (32)
	[7.68 (3)]
	[30.72 (12)]


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. . Note:The applicable  propagation conditions and signal levels for which a newly detectable cell is required to be identified within Nutra_carrie_TDDr *TdetectUTRA_TDD is still to be defined. 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.
The filtering shall be such that the UE shall be capable of evaluating that the UTRA TDD cell has met reselection criterion defined TS 36.304 within TevaluateUTRA_TDD as specified in table 4.2.2.5.2-1.
Table 4.2.2.5.2-1 gives values of TdetectUTRA_TDD, TmeasureUTRA_TDD and TevaluateUTRA_TDD
.
Table 4.2.2.5.2-1: TdetectUTRA_TDD, TmeasureUTRA_TDD and TevaluateUTRA_TDD
	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


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. 
Note : If it is concluded that only blacklist, or only whitelist can be used for reselection to GSM then one of these bullets can be deleted.
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
	[TBD]
	[5.12 (16)]

	0.64
	[TBD]
	[5.12 (8)]

	1.28
	[TBD]
	[6.4(5)]

	2.56
	[TBD]
	[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 3GPP TS 36.331 E-UTRAN cell and in 3GPP TS 25.331 for a UTRAN cell.

TBCCH is the maximum time allowed to read BCCH data from a GSM cell defined in 3GPP 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



































































































































































































