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Introduction

When in Cell-FACH state cell reselection can be performed to intra-frequency, inter-frequency, TDD and GSM cells. The measurements that are used for inter-frequency, TDD and GSM cell reselection will be performed during the measurement occasions specified in 25.331. The requirements for cell reselection delay when in Cell-FACH mode are missing in 25.133.

The measurements used for cell reselection in Cell-FACH mode are the same as the measurements used for handover in dedicated mode. Also the measurement occasions in the Cell FACH communications give the ability to measure on other frequencies in a similar way as compressed mode does in dedicated mode.

Proposal for specification

Here it is proposed to include similar requirements for cell reselection delay in Cell FACH mode as the requirements for the measurements used for handover in dedicated mode.

Description of measurement occasion

In 25.331 the measurement occasions are defined as follows.

“When in CELL_FACH state the UE shall perform inter-frequency and inter system measurements during the frame(s) with the SFN value fulfilling the following equation:

SFN div N = C_RNTI mod M_REP + n * M_REP

where

-
N is the TTI (in number of 10ms frames) of the FACH having the largest TTI on the SCCPCH monitored by UE

-
C_RNTI is the C-RNTI value of the UE

-
M_REP is the Measurement Occasion cycle length. According to the equation above, a FACH Measurement Occasion of N frames will be repeated every N * M_REP frame, and M_REP = 2k.

where, 

-
k is the FACH Measurement occasion cycle length coefficient.
The value of the FACH Measurement occasion cycle length coefficient is read in system information in "System Information Block type 11" or "System Information Block type 12" in the IE "FACH measurement occasion info".
-
n = 0,1,2… as long as SFN is below its maximum value
The UE is allowed to measure on other occasions in case the UE moves "out of service" area or in case it can simultaneously perform the ordered measurements.”

This means that there will be one measurement occasion of length N (one TTI) every measurement occasion cycle length M_REP. In this document NTTI is used instead of N.
Split of the measurement time on other frequencies

Since there is only one measurement occasion sequence it is proposed to divide the time to measure on other FDD frequencies, on the TDD cells and on GSM cells equally when applicable. This is done in specification by in average using one measurement occasion for one mode. A UE capable of FDD, TDD and GSM will then use three measurement occasions as a minimum time for measuring cells when there are both inter-frequency FDD cells, TDD cells and GSM cells in the neighbor list. For this three parameters are defined:

NFDD is 0 or 1. If there are inter-frequency FDD cells in the neighbour list NFDD=1, otherwise NFDD=0.

NTDD is 0 or 1. . If the UE is capable of TDD and there are TDD cells in the neighbour list NTDD=1 otherwise NTDD =0.

NGSM is 0 or1. If the UE is capable of GSM and there are GSM cells in the neighbour list, NGSM=1, otherwise NGSM =0.

The measurement time Tmeas is then defined as 
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The rational behind this split is that it is simple and the same resources are used for each mode.

Reselection delay, FDD –FDD intra-frequency

Just as for dedicated mode the UE must have enough time to identify and measure cells on the same frequency before a reselection can be performed. The time that is spent on the same frequency during a period of the measurement occasion pattern is given by 10(M_REP- NTTI) ms. Therefore the minimum number of measurement occasion periods required for identifying a new cell is given by 
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E.g if Tbasic identify FDD, intra=800 ms is needed to find a new cell, the repetition period, M_REP is 16 (160 ms) and NTTI =1 (10 ms) then this formula shows that a cell reselection takes 
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measurement occasion periods, equal to 960 ms.
The proposal for requirement of the maximum time for reselection to a stronger cell, according the measurements defined for Cell FACH cell reselection, is that the maximum time for doing a reselection shall be 
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TSI is the time it takes to read the required system information on the new cell.

M_REP is the parameter defining the period, defined as number of frames, of the measurement occasions as defined in 25.304(?). NTTI is the length of the measurement occasion. This formula defines that the reselection shall be less than the largest of 800 ms and the time it takes to identify a new cell on the same frequency. 

Reselection delay, FDD –FDD inter-frequency

For the reselection delay to one FDD inter-frequency the requirement is similar but now the measurement is limited to the available time dedicated to one FDD frequency. Now the required time for reselection to one FDD frequency is given by 
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Reselection delay, FDD –TDD inter-frequency

For the TDD scheme the requirements is similar to FDD interfrequency cells.
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Reselection delay, FDD –GSM inter-frequency

[TBD]
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5.5
Cell Re-selection in Cell_FACH

5.5.1 Introduction

When a Cell Re-selection process is triggered according to 25.331, the UE shall evaluate the cell re-selection criteria specified in TS 25.304, based on radio measurements, and if a better cell is found that cell is selected.
Editors Note:  It is not studied how the specify such that L1 filtering can be performed. It is not included in the requirements in this section. This is FFS.

5.5.2 Requirements

Cell reselection delays are applicable when the repetition period of all relevant system information blocks is not more than 1280 ms.


For inter-frequency, TDD and GSM  cell re-selection, measurement occasions as specified in 25.331 are used to find and measure on other cells. 

M_REP is the Measurement Occasion cycle length in number of frames and NTTI is the number of frames in each measurement occasion, equal to the length of the largest TTI on the SCCPCH monitored by the UE.

It is defined below how the measurements on different systems and modes are performed given the time allocated to that system. The time during the measurement occasions that is allocated to each of the different modes and systems shall be equally shared by the modeswhich the UE has capability for and that are in the monitored set signalled by the network. 

For this three parameters are defined:

NFDD is 0 or 1. If there are inter-frequency FDD cells in the neighbour list NFDD=1, otherwise NFDD=0.

NTDD is 0 or 1. . If the UE is capable of TDD and there are TDD cells in the neighbour list NTDD=1 otherwise NTDD =0.

NGSM is 0 or1. If the UE is capable of GSM and there are GSM cells in the neighbour list, NGSM=1, otherwise NGSM =0.

The measurement time Tmeas is then defined as 
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5.5.2.XMeasurements for cell re-selection

Note: The measurements that are used for cell re-selection and the accuracy of the measurements shall be defined here.

5.5.2.1
Cell re-selection delay

The cell re-selection delay is defined as the time between the occurence of an event which will trigger Cell Reselection process and the moment in time when the UE starts sending the RRC CELL UPDATE message to the UTRAN.

5.5.2.1.1
Intra frequency cell reselection 
The cell re-selection delay in Cell_FACH state to a cell on same frequency  shall be less than 
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where 
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Tbasic_identify_FDD, intra 
= 
Specified in 8.1.2.1B. This is the time period used in the intra frequency equation where the maximum allowed time for the UE to identify a new FDD cell is defined.

TSI 
= MAX(Trep(3), Trep(5) , Trep(6) , Trep(7))

where Trep(X) is the repetition frequency of system information block X in the target cell (ms).

This requirement assumes radio conditions to be sufficient, so reading of system information can be done without errors.


5.5.2.1.2
Inter-frequency cell reselection
The cell re-selection delay in Cell_FACH state to a FDD cell on a different frequency shall,  when the cells in the neighbour list belong to less than [3] frequencies, be less than 
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.where
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Tbasic_identify_FDD,inter 
Specified in 8.1.2.1B. This is the time period used in the inter frequency equation where the maximum allowed time for the UE to identify a new FDD cell is defined.

NFreq,FDD

Number of FDD frequencies in the neighbour list

TSI 
= MAX(Trep(3), Trep(5) , Trep(6) , Trep(7))

where Trep(X) is the repetition frequency of system information block X in the target cell (ms).

This requirement assumes radio conditions to be sufficient, so that reading of system information can be done without errors.



5.5.2.1.2 FDD-TDD cell reselection

The cell re-selection delay in Cell_FACH state in FDD to a TDD cell shall be less than 
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Tbasic_identify TDD,inter 
TBD.

NFreq,TDD

Number of TDD frequencies in the neighbor list

TSI 
= MAX(Trep(3), Trep(5) , Trep(6) , Trep(7))

where Trep(X) is the repetition frequency of system information block X in the target cell (ms).

This requirement assumes radio conditions to be sufficient, so that reading of system information can be done without errors.

5.5.2.1.3 UTRAN-GSM Cell Reselection

The cell re-selection delay in Cell_FACH state to a GSM cell shall be less than

[TBD]
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