Page 1



TSG-RAN WG4 meeting #16

R4-010297
Vienna, Austria, 19-23 Feb 2001

Agenda Item:
5.6
Source: 
Siemens AG
Title: 
Cell re-selection requirements in Cell_Fach state


Document for:
Approval

___________________________________________________________________

Situation:

In TDD the FACH is mapped to a specific timeslot, means a UE that performs measurements in Cell_Fach state for the purpose of cell re-selection has to listen to the time slot to which the FACH information in its own cell is mapped, thus this timeslot can not be used to perform inter-RAT or inter-frequency measurements. 

The loss of FACH messages during the measurements in Cell_Fach state should be avoided.

In TDD two possible frame structures can be distinguished as shown in the following figure.

Fig.1:TDD frame structure:
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Case 1)
SCH and P-CCPCH allocated in TS#k, k=0….14

Case 2)
SCH allocated in two TS: TS#k and TS#k+8, k=0…6; P-CCPCH allocated in TS#k and S-CCPCH in TS#k+8 (or an other channel providing the beacon function [1]).

Measurement of TDD cells in Cell_Fach state. 

Case2

In frame type two (beacon function in timeslot k and k+8), there is no problem in receiving FACH-messages during measurements on intra or inter-frequency TDD cells. If it is the case that one of the P-CCPCHs of a TDD neighbour cell is in parallel for intra-frequency cells, or in parallel with its own  FACH slot or one of the slots required for the frequency switching in case of TDD inter-frequency , the UE can use the other slot, containing the beacon function to perform the PCCPCH measurements of the neighbour cell.

Case1

In case of TDD type 1, only one P-CCPCH slot the situation is a little different. Measurement of intra-frequency TDD cells frame type 1:

The UE has 13 idle slots to perform intra-frequency TDD measurements. In cases where TDD frame type 1 is used (only one channel containing the beacon function in timeslot k) the PCCPCH of the monitored neighbour cell could be mapped to the slot being in parallel with the own FACH slot. Due to the fact that both cells are located on the same frequency it can listen to its own FACH channel and performing the P-CCPCH measurement of the neighbour cell in parallel. 

Measurement of inter-frequency TDD cells type 2:

The UE has 13 idle slots to perform intra-frequency TDD measurements. In cases where TDD frame type 2 is used (only one channel containing the beacon function in timeslot k) the PCCPCH of the monitored neighbour cell could be mapped to the slot being in parallel with the own FACH slot, or one of the slots required for the frequency switch. But this time, due to the other frequency the UE is not able to perform the P-CCPCH measurement of the neighbour cell and listening to the FACH messages of the own cell in parallel. In this case the UE shall use the measurement occasion calculation according to TS25.331 section 8.5.11.

Measurement of inter-frequency FDD cells:

In case of FDD cells the UE shall measure the CPICH_RSCP level, being the quality measure for cell re-selection. This can be done during any of  the idle time slots (type1 and  type2). The measurement time is comparable to the measurement time required in  idle-, URA_PCH or Cell_PCH state. 

Inter-Rat measurements:

Due to the different frame length the GSM frame appears two times during one TDD frame, means the time in the idle slots is sufficient to perform the GSM measurements. Due to the fact that  the slot the FACH is mapped to can divide the idle period in two smaller periods the time required  to measure a the RXLEV of a GSM neighbour cell is enlarged compared to the idle state.

Measurement 

A UE is supposed to stay for long time periods in Cell_Fach state receiving seldom data. Means in case of a TDD UE it has to listen to the FACH slot and the P-CCPCH besides this it has to perform measurements on intra-, inter-frequency and inter-RAT systems indicated in the monitored set, the rest of the time it stays idle (if there are no data to process or transmit). It should be avoided to perform measurements on systems unnecessary often, thus battery life-time can be saved. 

UTRAN cells

In idle mode with DRX-cycles of 5,12s one measurement was assumed to be sufficient per DRX-cycle, in case of handover a cell being measured in the last 5 seconds is classified as known, thus one measurement per 5 seconds on each UTRAN cell indicated in the monitored set should be sufficient in Cell_FACH state, too.

GSM cells

The UE shall measure each GSM cell indicated in the monitored set once every 2,5 seconds.

The UE shall maintain a running average of 4 measurements for each GSM cell. 

Reselection time

A time required for the cell re-selection or the cell re-selection delay could be stated in a similar same way as used  for cell re-selection in idle mode. But this seems not to be the right requirement for Cell_FACH state. In Cell_FACH state the loss of FACH messages seems to be a good measure.  

Maximum interruption time in FACH message reception

The UE should avoid to lose  FACH messages.

In case of intra-frequency inter-mode (FDD) or inter-RAT measurements the UE shall use its idle timeslots to perform the measurements, thus no FACH messages get lost while these measurements are performed.

Only in case of inter-frequency TDD cell measurement it could (seldom) be the case that measurements can not be performed in the idle timeslots as previously described. In this case the UE shall use the FACH measurement occasions as specified in TS25.331 section 8.5.11. In TS25.331 it is not clearly stated if no FACH messages are transmitted during the defined measurement occasions. If this is the case than a TDD UE shall not lose FACH messages when performing measurements on other systems, otherwise only in case of inter-frequency TDD measurements that have to be performed in the identified FACH measurement occasions a UE is allowed to lose FACH messages during it performs measurements.  

In case of the UE performs a cell re-selection in Cell_FACH state the time the UE is not able to receive FACH messages shall not exceed the time described by the following formula.
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Where:

[image: image1.wmf]Frame(15slot)


 Is the time between the UE is not able to listen to FACH messages in the old cell and the point in time the UE listens to the FACH slot/messages in the new cell.
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Are required to synchronise to the new cell (40ms) and the time that can elapse till the slot appears containing the FACH messages  or the interruption uncertainty when changing the timing from the old TDD to the new FDD cell.
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Is the maximum of the repetion period of the system information blocks required for the cell re-selection on the target cell and the system information indicating the position of the FACH slot in case of TDD; or a similar information how to acpuire the FACH messages.

This requirement assumes sufficient radio conditions so that synchronisation and reading the system information can be done without errors.

Test case for Cell_ FACH 

Currently no test case is proposed for the Cell_ FACH state for two reasons:

The requirements on the cell re-selection delay are coverred by the test cases in section 4, and this sould not be the quality measure for Cell_Fach state.

The interruption in FACH message reception in case the UE performs a cell re-selection can´t be tested that easy. The point in time when the UE is able to receive FACH messages in the target cell can be determined exactly by using the CELL_UPDATE message transmitted by the UE. But the starting point of the paging interruption can´t be exactly determined. In most of the cases it is the point the UE switches its frequency, but currently there is no way how this could be indicated and new demands on tests should not be included in such a late state.

If there is a method how this could be indicated a corresponding test case should be included at a later time. 

Currently TS25.331 section 8.5.11 states that the measurement occasions shall be used for inter-frequency and inter-RAT measurements but for TDD this may only be necessary in case of inter-frequency TDD measurements. This is unnecessarily limting the measurement occasions for a TDD UE therfore currently a CR is proposed to overcome this unnecessary limitation for TDD. The attached CR is proposed to be approved in case that the CR in WG2 is approved.
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5.4
Cell Re-selection in Cell_FACH

5.4.1 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 25.303, based on radio measurements, and if a better cell is found that cell is selected.

5.4.2
Requirements



The UE shall measure all cells that are in the monitored set signalled by the network  it has capability for. 

The idle time slots shall be used to perform the measurements on intra-frequency, inter-frequency and intra-RAT cells, for inter-frequency TDD cell re-selection, measurement occasions as specified in 25.331 8.5.11 may  also be used to find and measure on these cells. 
The inter-frequency TDD cells measurement occasions according to TS25.331 are used for contain only one beacon function, the beacon function is located in a timeslot that is not reachable due to own FACH message reception. If several TDD inter-frequency cells provide their only beacon function in a timeslot that is not reachable due to own FACH message reception the time during the measurement occasions shall be equaly shared between these cells.
5.4.2.1
Measurements
The UE measurement capability according to section 8.1.2.1 shall apply.
A UE shall measure all cells indicated in the measurement control information it has capability for at least once every 5 seconds in case of UTRAN cells and once every 2,5seconds in case of GSM cells.
Note:

 This shall only apply for inter-frequency TDD cells if sufficient measurement occasions according to TS25.331 are provided for the cells this is required for. 
The same requirements one the signal level and quality measure indicating a cell re-selection for the intra-frequency, inter-frequency and inter-RAT case as in idle mode shall apply.
The times for the identification of a cell according to section 8 shall also apply.
5.4.2.2
Cell re-selection delay

When the UE is camped in Cell_FACH state on one of the cells, the UE shall be capable of re-selecting a new cell according the cell re-selection criteria. The cell re-selection delay is then defined as a time  between the occurence of an event which will trigger Cell Reselection process and to the moment in time when the UE starts sending the RRC Cell Update message to the UTRAN. 

5.4.2.2.1
 Intra-frequency cell re-selection 
The cell re-selection delay in CELL_FACH state for intra-frequency cells shall not exceed the time required for  cell re-selection in idle mode in case of a 5,12s DRX cycle. 
5.4.2.2.2
Inter-frequency TDD cell re-selection
The cell re-selection delay in CELL_FACH state for inter-frequency TDD cells shall not exceed the time required for cell re-selection in idle mode in case of a 5,12s DRX cycle. 

NOTE: This requirement shall only apply if sufficient measurement occasions according to TS25.331 section 8.5.11 are available if this is required. 

5.4.2.2.3
Inter-frequency FDD cell re-selection

The cell re-selection delay in CELL_FACH state for inter-frequency FDD cells shall not exceed the time required for  cell re-selection in idle mode in case of a 5,12s DRX cycle. 
5.4.2.2.4
Inter-RAT cell re-selection

The cell re-selection delay in CELL_FACH state for inter-RAT cells shall not exceed the time required for  cell re-selection in idle mode in case of a 2,56s DRX cycle. 
Note:

The UE shall measure each GSM cell indicated in the monitored set once every 2,5 seconds.

The UE shall maintain a running average of 4 measurements for each GSM cell. 

5.4.2.3
Interruption in  FACH message reception Measurements

The UE shall not interrupt the FACH message reception during measurements required for cell re-selection except in TDD inter-frequency measurements during the specified measurement occasions according to TS25.331 8.5.11 if  FACH messages are transmitted during the defined measurement occasions.
The UE shall not interrupt the FACH message reception during the evaluation process of a cell required for a cell re-selection.
In case of the UE performs a cell re-selection in Cell_FACH state the time the UE is not able to receive FACH messages shall not exceed the time described by the following formula:
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Where:

[image: image13.wmf]}

,

{

_

_

,

indication

FACH

rep

n

reselectio

rep

T

T

MAX


 Is the time between the UE is not able to listen to FACH messages in the old cell and the point in time the UE listens to the FACH slot/messages in the new cell.
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 Are required to synchronise to the new cell (40ms) and the time that can elapse till the slot appears containing the FACH messages or the interruption uncertainty when changing the timing from the old TDD to the new FDD cell.
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Is the maximum of the repetion period of the system information blocks required for the cell re-selection on the target cell and the system information indicating the position of the FACH slot in case of TDD, or a similar information how to acpuire the FACH messages in case of FDD or GSM.

This requirement assumes sufficient radio conditions so that synchronisation and reading the system information can be done without errors.

NEXT CHANGED SECTION
A.5.4
Cell Re-selection in CELL_FACH
NOTE:
The cell re-selection delay is sufficiently covered by the test cases proposed in section A.4. The requirements for interruption in FACH message reception in section 5.4  is not tested. If a suitable test is evaluated it may be included in this section.

















































































































































































































































































































































































































































































































































































































































































































































































































































� EINBETTEN Equation.3  ���





� EINBETTEN Equation.3  ���





� EINBETTEN Equation.3  ���





� EINBETTEN Equation.3  ���





� EINBETTEN Equation.3  ���





� EINBETTEN Equation.3  ���








�SEITE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�SEITE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.


�SEITE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�SEITE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR will be applied if it is approved. Make sure that the lastest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��http://www.3gpp.org/3G_Specs/3G_Specs.htm�


�SEITE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�SEITE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.


�SEITE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line.


�SEITE \# "'Page: '#'�'"  �� Enter the source of the CR. This is either (a) one or several companies or, (b) if a (sub)working group has already reviewed and agreed the CR, then list the group as the source.


�SEITE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, B & C CRs for release 4 and later. Work item acronyms are listed in the 3GPP work plan. See � HYPERLINK "http://www.3gpp.org/ftp/information/work_plan/" ��http://www.3gpp.org/ftp/information/work_plan/�


�SEITE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.


�SEITE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed below. For more detailed help on interpreting these categories, see the Technical Report 21.900 "3GPP working methods".


�SEITE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�SEITE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�SEITE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�SEITE \# "'Page: '#'�'"  �� Enter here the consequences if this CR was to be rejected. It is necessary to complete this section only if the CR is of category "F" (i.e. essential correction).


�SEITE \# "'Page: '#'�'"  �� Enter each the number of each clause which contains changes.


�SEITE \# "'Page: '#'�'"  �� Enter an X in the box if any other specifications are affected by this change.


�SEITE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.


�SEITE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.


�SEITE \# "'Page: '#'�'"  �� This is an example of pop-up text.





CR page 4

[image: image16.wmf]}

,

{

_

_

,

indication

FACH

rep

n

reselectio

rep

T

T

MAX

[image: image17.wmf]ms

50

[image: image18.wmf]interrupt

 

FACH_

T

_1043934145.unknown

_1043934543.unknown

_1043934563.unknown

_1043934419.unknown

_1035187214.doc
[image: image1.bmp]

























































































































































































































































































































_997717641.vsd

CP�


CS�


CS�


Ant #1�


Ant #2�


CP�


CS�


CP�


CS�


CP�


�


tgap�


�


tgap�


�


tgap�


�


tgap�





_978865520.unknown

_1035187139.doc
[image: image1.bmp]









Frame(15slot)



















































































































































































































































































































_997717641.vsd

CP�


CS�


CS�


Ant #1�


Ant #2�


CP�


CS�


CP�


CS�


CP�


�


tgap�


�


tgap�


�


tgap�


�


tgap�





_978865519.unknown

