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Introduction 

At RAN2#22 in Berlin,  RAN2 discussed R2-011642 which described the possible conflict of UL transmissions in Cell-FACH state with the inter-frequency measurements scheduled during FACH measurement occasions.  It was not agreed modify the RRC spec to specify UE performance under such conflict conditions.  It was agreed to add a warning note in the RAN2 specifications.  This CR provides such notes for TS25.331.  

Discussion

In the procedures sections of TS25.331, there are 6 places which describe when the UE should perform measurements using the FACH measurement occasions.  In the following CR a  cautionary note is added at each reference:

“NOTE: In Cell-FACH state, the UE should coordinate schedule for UL transmission with schedule for measurements in FACH measurement occasions so as to minimize any delays associated with inter-frequency measurements.”

A CR to add a corresponding note to TS25.133 will be submitted at the next RAN4 meeting:

“NOTE: In some UE implementations, UL transmissions may preclude use of FACH measurement occasions and may lengthen cell reselection time. Any increase in reselection time would be proportional to the UL transmission time during that reselection period.” 

Proposal

RAN2 should discuss and approve this CR to add these cautionary notes for inter-frequency measurements in Release 99 and later releases.
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At RAN2#22 in Berlin,  RAN2 discussed R2-011642 which described the possible conflict of UL transmissions in Cell-FACH state with the inter-frequency measurements scheduled during FACH measurement occasions.  It was agreed to add a warning note in the RAN2 specifications.  This CR provides such notes for TS25.331.
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Notes are added to procedures referencing FACH measurement occasions.
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UEs may not coordinate UL transmission and measurement schedules and may degrade cell reselection performance.
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8.4.1.6.2
Inter-frequency measurement

Upon transition from CELL_DCH to CELL_FACH/ CELL_PCH/URA_PCH state, the UE shall:

-
stop the inter-frequency type measurement reporting assigned in a MEASUREMENT CONTROL message;

-
begin monitoring cells listed in the IE "inter-frequency cell info" received in System Information Block type 12 (or System Information Block type 11, according to subclause 8.1.1.6.11);

· -
in CELL_FACH state:

· perform measurements on other frequencies according to the IE "FACH measurement occasion info".

NOTE: 
In Cell-FACH state, the UE should coordinate schedule for UL transmissions with schedule for measurements in FACH measurement occasions so as to minimize any delays associated with inter-frequency measurements.
8.4.1.6.3
Inter-RAT measurement

Upon transition from CELL_DCH to CELL_FACH/CELL_PCH/URA_PCH state, the UE shall:

-
stop the inter-RAT type measurement reporting assigned in a MEASUREMENT CONTROL message;

-
begin monitoring cells listed in the IE "inter-RAT" cell info" received in System Information Block type 12 (or System Information Block type 11, according to subclause 8.1.1.6.11);

-
in CELL_FACH state:

-
perform measurements on other systems according to the IE "FACH measurement occasion info".

NOTE: 
In Cell-FACH state, the UE should coordinate schedule for UL transmissions with schedule for measurements in FACH measurement occasions so as to minimize any delays associated with inter-frequency measurements.
8.4.1.9.2
Inter-frequency measurement

Upon transition from idle mode to CELL_FACH state, the UE shall:

-
begin monitoring cells listed in the IE "inter-frequency cell info" received in System Information Block type 12 (or System Information Block type 11, according to subclause 8.1.1.6.11);

-
perform measurements on other frequencies according to the IE "FACH measurement occasion info".

NOTE: 
In Cell-FACH state, the UE should coordinate schedule for UL transmissions with schedule for measurements in FACH measurement occasions so as to minimize any delays associated with inter-frequency measurements.
8.4.1.9.3
Inter-RAT measurement

Upon transition from idle mode to CELL_FACH state, the UE shall:

-
begin monitoring cells listed in the IE "inter-RAT" cell info" received in System Information Block type 12 (or System Information Block type 11, according to subclause 8.1.1.6.11);

-
perform measurements on other systems according to the IE "FACH measurement occasion info".

NOTE: 
In Cell-FACH state, the UE should coordinate schedule for UL transmissions with schedule for measurements in FACH measurement occasions so as to minimize any delays associated with inter-frequency measurements.
8.5.11
FACH measurement occasion calculation

When in CELL_FACH state and when the variable C_RNTI is non-empty the UE in FDD mode 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 stored in the variable C_RNTI

-
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.
NOTE: 
In Cell-FACH state, the UE should coordinate schedule for UL transmissions with schedule for measurements in FACH measurement occasions so as to minimize any delays associated with inter-frequency measurements. 
A UE in TDD mode shall use the frame(s) with the SFN value fulfilling the above equation for neighbour cells measurements.
8.6.7.12
FACH measurement occasion info

IE "FACH measurement occasion info" is used to control UE measurement activities in inter-frequency and inter-RAT cells in CELL_FACH state.

If IE "FACH measurement occasion info" is received, UE shall, when in CELL_FACH state:

-
if IE "FACH Measurement occasion length coefficient" is included:

-
if, according to its measurement capabilities, UE is not able to perform some of the indicated measurements in this IE simultaneously as receiving the SCCPCH of serving cell:

-
perform those measurements during FACH measurement occasions, see subclause 8.5.11;

NOTE: 
In Cell-FACH state, the UE should coordinate schedule for UL transmissions with schedule for measurements in FACH measurement occasions so as to minimize any delays associated with inter-frequency measurements.
-
if, according to its measurement capabilities, UE is able to perform some of the indicated measurements in this IE simultaneously as receiving the SCCPCH of serving cell:

-
UE may perform measurements also on other occasions;

-
if, according to its measurement capabilities, UE is able to perform the measurements and indicated in this IE simultaneously as receiving the SCCPCH of serving cell:

-
perform the measurements simultaneously as receiving the SCCPCH of serving cell;

-
if IE "FACH Measurement occasion length coefficient" is not included:

-
perform those indicated measurements indicated in this IE that UE, according to its measurement capabilities, is able to perform simultaneously as receiving the SCCPCH of serving cell;

-
if IE "Inter-frequency FDD measurement indicator" is set to TRUE:

-
perform measurements and evaluate cell re-selection criteria according to [4] on inter-frequency FDD cells listed in IE "Measurement control system information" in "System Information Block type 11" or "System Information Block type 12";

-
if IE "Inter-frequency FDD measurement indicator" is set to FALSE:

-
neither perform measurements nor evaluate cell re-selection criteria on inter-frequency FDD cells;
-
if IE "Inter-frequency TDD measurement indicator" is set to TRUE:

-
perform measurements and evaluate cell re-selection criteria according to [4] on inter-frequency TDD cells listed in IE "Measurement control system information" in "System Information Block type 11" or "System Information Block type 12";

-
if IE "Inter-frequency TDD measurement indicator" is set to FALSE:

-
neither perform measurements nor evaluate cell re-selection criteria on inter-frequency TDD cells;

-
if IE "Inter-RAT measurement indicators" is included:

-
perform measurements and evaluate cell re-selection criteria according to [4] on those cells of listed Inter-RAT types that are present in IE "Measurement control system information" in "System Information Block type 11" or "System Information Block type 12".
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8.4.1.6.2
Inter-frequency measurement

Upon transition from CELL_DCH to CELL_FACH/ CELL_PCH/URA_PCH state, the UE shall:

-
stop the inter-frequency type measurement reporting assigned in a MEASUREMENT CONTROL message;

-
begin monitoring cells listed in the IE "inter-frequency cell info" received in System Information Block type 12 (or System Information Block type 11, according to subclause 8.1.1.6.11);

· -
in CELL_FACH state:

· perform measurements on other frequencies according to the IE "FACH measurement occasion info".

NOTE: 
In Cell-FACH state, the UE should coordinate schedule for UL transmissions with schedule for measurements in FACH measurement occasions so as to minimize any delays associated with inter-frequency measurements.
8.4.1.6.3
Inter-RAT measurement

Upon transition from CELL_DCH to CELL_FACH/CELL_PCH/URA_PCH state, the UE shall:

-
stop the inter-RAT type measurement reporting assigned in a MEASUREMENT CONTROL message;

-
begin monitoring cells listed in the IE "inter-RAT" cell info" received in System Information Block type 12 (or System Information Block type 11, according to subclause 8.1.1.6.11);

-
in CELL_FACH state:

-
perform measurements on other systems according to the IE "FACH measurement occasion info".

NOTE: 
In Cell-FACH state, the UE should coordinate schedule for UL transmissions with schedule for measurements in FACH measurement occasions so as to minimize any delays associated with inter-frequency measurements.
8.4.1.9.2
Inter-frequency measurement

Upon transition from idle mode to CELL_FACH state, the UE shall:

-
begin monitoring cells listed in the IE "inter-frequency cell info" received in System Information Block type 12 (or System Information Block type 11, according to subclause 8.1.1.6.11);

-
perform measurements on other frequencies according to the IE "FACH measurement occasion info".

NOTE: 
In Cell-FACH state, the UE should coordinate schedule for UL transmissions with schedule for measurements in FACH measurement occasions so as to minimize any delays associated with inter-frequency measurements.
8.4.1.9.3
Inter-RAT measurement

Upon transition from idle mode to CELL_FACH state, the UE shall:

-
begin monitoring cells listed in the IE "inter-RAT" cell info" received in System Information Block type 12 (or System Information Block type 11, according to subclause 8.1.1.6.11);

-
perform measurements on other systems according to the IE "FACH measurement occasion info".

NOTE: 
In Cell-FACH state, the UE should coordinate schedule for UL transmissions with schedule for measurements in FACH measurement occasions so as to minimize any delays associated with inter-frequency measurements.
8.5.11
FACH measurement occasion calculation

When in CELL_FACH state and when the variable C_RNTI is non-empty the UE in FDD mode 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 stored in the variable C_RNTI

-
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.

NOTE: 
In Cell-FACH state, the UE should coordinate schedule for UL transmissions with schedule for measurements in FACH measurement occasions so as to minimize any delays associated with inter-frequency measurements.
A UE in TDD mode shall use the frame(s) with the SFN value fulfilling the above equation for neighbour cells measurements.
8.6.7.12
FACH measurement occasion info

IE "FACH measurement occasion info" is used to control UE measurement activities in inter-frequency and inter-RAT cells in CELL_FACH state.

If IE "FACH measurement occasion info" is received, UE shall, when in CELL_FACH state:

-
if IE "FACH Measurement occasion length coefficient" is included:

-
if, according to its measurement capabilities, UE is not able to perform some of the indicated measurements in this IE simultaneously as receiving the SCCPCH of serving cell:

-
perform those measurements during FACH measurement occasions, see subclause 8.5.11;

NOTE: 
In Cell-FACH state, the UE should coordinate schedule for UL transmissions with schedule for measurements in FACH measurement occasions so as to minimize any delays associated with inter-frequency measurements.
-
if, according to its measurement capabilities, UE is able to perform some of the indicated measurements in this IE simultaneously as receiving the SCCPCH of serving cell:

-
UE may perform measurements also on other occasions;

-
if, according to its measurement capabilities, UE is able to perform the measurements and indicated in this IE simultaneously as receiving the SCCPCH of serving cell:

-
perform the measurements simultaneously as receiving the SCCPCH of serving cell;

-
if IE "FACH Measurement occasion length coefficient" is not included:

-
perform those indicated measurements indicated in this IE that UE, according to its measurement capabilities, is able to perform simultaneously as receiving the SCCPCH of serving cell;

-
if IE "Inter-frequency FDD measurement indicator" is set to TRUE:

-
perform measurements and evaluate cell re-selection criteria according to [4] on inter-frequency FDD cells listed in IE "Measurement control system information" in "System Information Block type 11" or "System Information Block type 12";

-
if IE "Inter-frequency FDD measurement indicator" is set to FALSE:

-
neither perform measurements nor evaluate cell re-selection criteria on inter-frequency FDD cells;
-
if IE "Inter-frequency TDD measurement indicator" is set to TRUE:

-
perform measurements and evaluate cell re-selection criteria according to [4] on inter-frequency TDD cells listed in IE "Measurement control system information" in "System Information Block type 11" or "System Information Block type 12";

-
if IE "Inter-frequency TDD measurement indicator" is set to FALSE:

-
neither perform measurements nor evaluate cell re-selection criteria on inter-frequency TDD cells;

-
if IE "Inter-RAT measurement indicators" is included:

-
perform measurements and evaluate cell re-selection criteria according to [4] on those cells of listed Inter-RAT types that are present in IE "Measurement control system information" in "System Information Block type 11" or "System Information Block type 12".
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