2

TSG-RAN Working Group 4 (Radio) meeting #47 
 R4-0801101
 Kansas City, MO, US, May 5 – 9, 2008


Source:
Ericsson

Title:
FDD Inter-frequency Cell Search Requirements
Agenda item:
6.1.7.6
Document for:
Approval
1. Background
In RRC_CONNECTED mode the inter-frequency cell search requirements will be specified in section 8.1.2.3 of TS 36.133 [1]. In the last meeting we proposed the structure of IF cell search requirements [2]. This paper provides more detailed proposal of the requirement structure and proposes some performance values. 

2. Discussion

The UE is required to search for unknown FDD inter-frequency cells during the transmission gaps provided by the network. The identified cells will be measured and reported to the network according to the inter-frequency measurement requirements specified in section 8.1.2.3.1 in TS 36.133. The same section will cover the corresponding cell search requirements. 
The IF cell search requirements could be specified using an expression similar to the one used for inter-frequency WCDMA cell search requirements in section 8.1.2.3.1 of TS 25.133 [2]. This is described further below:
2.1
Requirement Structure

Thus, E-UTRA inter-frequency cell search delay (TIdentify_Inter) can be expressed by the following equation: 
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Where:

TInter: This is the minimum time that is available for inter frequency measurements during the measurement period TMeasurement_Period_Inter_FDD with an arbitrarily chosen timing. The minimum time per transmission gap is calculated by assuming 2*0.5 ms for implementation margin.


TBasic_Identify_Inter = TBD

TMeasurement_Period_Inter_FDD: This is the physical layer measurement period over which RSRP measurement accuracy is fulfilled. It is defined in the same section (i.e. 8.1.2.3.1) under measurement requirements in another contribution [4]. 

A cell shall be considered detectable provided following conditions are fulfilled:
-
RSRP > -TBD dBm and Ior/( Îinterfering cells+Ioc) > TBD dB,
-
SCH_RP > -TBD dBm and SCH Îor/(Îinterfering cells+Ioc)  > TBD dB.
2.2
Analysis of Performance Figures
If inter-frequency cell search requirements are agreed to be defined according to the principles outlined in section 2.1 (i.e. based on IF WCDMA principle) then there are two important performance aspects to be considered so as to be able to specify the E-UTRA inter-frequency cell search requirements. They include:

· TBasic_Identify_Inter
· Geometry factor i.e. SCH Îor/(Îinterfering cells+Ioc) level
TBasic_Identify_Inter_can be obtained from the previous intra-frequency cell search results at a given geometry factor. In WCDMA inter-frequency cell search requirements are specified for 3 dB higher received signal level compared to those for intra-frequency cell search i.e. SCH Ec/Io for intra-frequency and inter-frequency cell search are -20 dB and -17 dB respectively [3]. 
RAN4 in their last meeting agreed to define intra-frequency cell search (at least for asynchronous) for up to -6 dB of geometry factor. Thus if inter-frequency cell search requirements are defined for 3 dB higher geometry i.e. -3 dB then TBasic_Identify_Inter ( 100 ms (including implementation margin excluding RSRP measurement period) as obtained from the previous intra-frequency cell search results [5].  The results in ETU5 are also provided in the annex. The total TBasic_Identify_Inter_including RSRP will be 300 ms, which is the same as in WCDMA. 

Thus summary of the proposal is as follows:
· TBasic_Identify_Inter = 300 ms
· SCH Îor/(Îinterfering cells+Ioc) = - 3dB
It should be noted that the actual inter-frequency cell search delay will be significantly longer than TBasic_Identify_Inter since IF cell search and RSRP measurement are performed in the gaps. In addition the delay also depends upon the actual gap periodicity, which is taken into account by Tinter in Eq. (1). 
3. Proposal

Based on the analysis provided in section 2 a text proposal for IF cell search requirement is provided for section 8.1.2.3.1 in TS 36.133 [1]. 
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Annex: Intra-frequency cell search delay in ETU5
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Figure 1: Cell identification delay: 90th percentile (ETU5)
----------------------START OF TEXT PROPOSAL --------------------------

8.1.2.3
E-UTRAN inter frequency measurements

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.

8.1.2.3.1 E-UTRAN FDD – FDD inter frequency measurements

When transmission gaps are scheduled the UE shall be able to identify a new FDD inter-frequency within TIdentify_Inter according to the following expression:



[image: image3.wmf]ms

T

T

T

T

Inter

nter_FDD

t_Period_I

Measuremen

tify_Inter

Basic_Iden

nter

Identify_I

×

=


Where:

TInter: This is the minimum time that is available for inter frequency measurements during the measurement period TMeasurement_Period_Inter_FDD with an arbitrarily chosen timing. The minimum time per transmission gap is calculated by assuming 2*0.5 ms for implementation margin.


TBasic_Identify_Inter = 300 ms
A cell shall be considered detectable provided following conditions are fulfilled: 

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

-
SCH_RP > -TBD dBm and SCH Îor/(Îinterfering cells+Ioc)  > -3 dB.
------------------------END OF TEXT PROPOSAL-----------------------
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