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Reason for change:
(

1. It is not clear if the case when a compressed mode pattern for UL only and another pattern for DL only create gaps in the same frame is regarded as an illegal overlap or not. 

2. According to Tabular, it is possible to in IE DPCH Compressed Mode Info to indicate that the gap pattern shall be used in ‘UL only’, ‘DL only’, or ‘both UL and DL’. According to ASN.1, it is not possible to indicate ‘both UL and DL’.

From the UE Measurement Capabilities, it is evident both for UE and UTRAN in which cases UE requires compressed mode in UL and/or DL. But using the current ASN.1, it is not possible to signal and use different compressed mode methods (puncturing, SF/2, higher layer scheduling) in UL and DL. Instead,  this would mean that the compressed mode method would be restricted to be the same in UL and DL.
3. Consistency checks, such that the UL/DL mode of the gap pattern sequence is set in accordance with the UE Measurement Capabilities etc, are missing. 
Only one pattern sequence per measurement purpose may be active at the same time (ref TS25.215). 

4. At timing re-initialised hard handover, where UE shall read the SFN from the BCH of the target cell, there will be an interruption in the CFN counting. This affects active transmission gap sequence patterns. A possible solution would be to regard the frames between the last frame on old RL and the first frame on new RL to be ’jumped-over’, and the gap pattern sequence would continue as if the ’jumped over’ frames has really been transmitted/received (which in fact, they have not). Note that a description of this behaviour is currently missing.

However, there is a potential risk that UE and UTRAN have a different understanding on the exact frame timing. In such case there is no possibility to unambiguously define a solution where both UE and UTRAN would have the same understanding of the amount of frames that have been ’jumped-over’. 
5. Relation between UL compressed mode method “higher layer scheduling” and TFC selection is not obvious. 

6. UE behaviour at overlapping compressed mode gap and PDSCH reception not specified.




Summary of change:
(

1. Clarified that an illegal overlap is created if two or more transmission gap pattern sequences create transmission gaps in the same frame, irrespective of the gaps are created in uplink or downlink.
2. ASN.1 (and Tabular) is modified to include combined UL and DL compressed mode.
Backwards compatibility analysis: The CR is not backward compatible for UE´s and Networks that supports the Compressed mode functionality.

3. Consistency checks are added.

4. At timing re-initialised hard handover, all active transmission gap pattern sequences are stopped. Transmission gap pattern sequences may be activated on the new RL in the same message that triggers the timing re-initialised hard handover.

Backwards compatibility analysis:  Yes.The  functionality is reduced. To avoid the problem solved by this CR for UEs not having the CR implemented, UTRAN should signal that all active transmission gap pattern sequences are deactivated at the hard handover.

5. Reference to TS 25.221 added, to clarify that UL compressed mode method “higher layer scheduling” has impacts on TFC selection.

6. Clarified that UE shall perform the measurments according to the compressed mode pattern, in case PDSCH is sceduled simultaneously as a compressed mode gap.

7. Editorial: UE variable COMPRESSED_MODE_ERROR is currently not used in a way that motivates its presence in the specification. The variable is deleted.

Backwards compatibility analysis: This correction does not support backwards  compatibility for UE´s and Networks that supports the Compressed mode  functionality.




Consequences if 
(

not approved:
1. Unspecified error behaviour means inter-operability problems.

2. Not possible to use different CM methods in UL and DL.

3. Unspecified error behaviour means inter-operability problems.

4. Risk of dropped connection due to different assumptions in UE and UTRAN on transmission gap pattern occurences.

5. Not clear from specifications what UL compressed mode method “higher layer scheduling” means.

6. UE behaviour not specified.

7. -
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8.2.11.2
Runtime error due to overlapping compressed mode configurations
When the UE has received from the UTRAN the configurations of several compressed mode transmission gap pattern sequences, and if several of these patterns are to be simultaneously active, the UE shall check to see if these simultaneously active transmission gap pattern sequences create transmission gaps in the same frame. An illegal overlap is created if two or more transmission gap pattern sequences create transmission gaps in the same frame, irrespective of the gaps are created in uplink or downlink. 
If the parallel transmission gap pattern sequences create an illegal overlap, the UE shall:




-
delete the overlapping transmission gap pattern sequence configuration stored in the variable TGPS_IDENTITY, which is associated with the highest value of IE "TGPSI";(Changed indentation)
-
transmit a PHYSICAL CHANNEL RECONFIGURATION FAILURE message on the DCCH using AM RLC, setting the information elements as specified below:(Changed indentation)
-
not include the IE "RRC transaction identifier";( Changed indentation)
-
set the cause value in IE "failure cause" to value "compressed mode runtime error";( Changed indentation)
-
terminate the inter-frequency and/or inter-RAT measurements corresponding to the deleted transmission gap pattern sequence;( Changed indentation)
-
when the PHYSICAL CHANNEL RECONFIGURATION FAILURE message has been submitted to lower layers for transmission:( Changed indentation)
-
The procedure ends.( Changed indentation)
8.2.11.x
Runtime error due to overlapping compressed mode configuration and PDSCH reception
If UE is scheduled to receive a PDSCH frame at the same time instant as a compressed mode gap, UE shall perform the measurements according to the measurement purpose of the pattern sequence.
8.4.1.3
Reception of MEASUREMENT CONTROL by the UE

Upon reception of a MEASUREMENT CONTROL message the UE shall perform actions specified in subclause 8.6 unless otherwise specified below.

The UE shall:

-
read the IE "Measurement command";

-
if the IE "measurement command" has the value "setup":

-
store this measurement in the variable MEASUREMENT_IDENTITY according to the IE "measurement identity";

-
for measurement types "inter-RAT measurement" or "inter-frequency measurement":

-
if, according to its measurement capabilities, the UE requires compressed mode to perform the measurements and a compressed mode pattern sequence with an appropriate measurement purpose is simultaneously activated by the IE "DPCH compressed mode status info"; or

-
if, according to its measurement capabilities, the UE does not require compressed mode to perform the measurements:

-
begin measurements according to the stored control information for this measurement identity;

-
for any other measurement type:

-
begin measurements according to the stored control information for this measurement identity.

-
if the IE "Measurement command" has the value "modify":

-
for all measurement control present in the MEASUREMENT CONTROL message:

-
replace the corresponding information stored in variable MEASUREMENT_IDENTITY associated to the identity indicated by the IE "measurement identity";

-
resume the measurements according to the new stored measurement control information.

-
if the IE "measurement command" has the value "release":

-
terminate the measurement associated with the identity given in the IE "measurement identity";

-
clear all stored measurement control information related associated to this measurement identity in variable MEASUREMENT_IDENTITY.

-
if the IE "DPCH Compressed Mode Status Info" is present, the UE shall:
-
if, as the result of this message, UE will have more than one transmission gap pattern sequence with the same measurement purpose active (according to IE ‘TGMP’, (according to IE ‘TGMP’ in variable TGPS_IDENTITY), UE shall set the variable CONFIGURATION_INCOMPLETE to TRUE.
-
if pattern sequence corresponding to IE "TGPSI" is already active (according to "TGPS Status Flag"):

-
deactivate this pattern sequence at the beginning of the frame indicated by IE "TGPS reconfiguration CFN" received in the message;

-
after the time indicated by IE "TGPS reconfiguration CFN" has elapsed:

-
activate the pattern sequence stored in the variable TGPS_IDENTITY corresponding to each IE "TGPSI" for which the "TGPS status flag" is set to "active" at the time indicated by IE "TGCFN"; and

-
begin the inter-frequency and/or inter-RAT measurements corresponding to the pattern sequence measurement purpose of each activated pattern sequence;

-
if the values of IE "TGPS reconfiguration CFN" and IE "TGCFN" are equal:

-
start the concerned pattern sequence immediately at that CFN;

-
not alter pattern sequences stored in variable TGPS_IDENTITY, but not identitifed in IE "TGPSI"

-
clear the entry for the MEASUREMENT CONTROL message in the table "Accepted transactions" in the variable TRANSACTIONS;

-
And the procedure ends.

8.6.6.15
DPCH Compressed mode info

If the IE "DPCH compressed mode info" is included, and if the IE group "transmission gap pattern sequence configuration parameters" is included, the UE shall for each transmission gap pattern sequence perform the following consistency checks:

· If UE, according to its measurement capabilities, and for the measurement purpose indicated by IE ‘TGMP’, requires UL compressed mode for measurements on any of the cells to be measured according to UE variable CELL_INFO_LIST, and CHOICE ‘UL/DL mode’ indicates ‘DL only’, UE shall set the variable INVALID_CONFIGURATION to TRUE.
· If UE, according to its measurement capabilities, and for the measurement purpose indicated by IE ‘TGMP’, requires DL compressed mode for measurements on any of the cells to be measured according to UE variable CELL_INFO_LIST, and CHOICE ‘UL/DL mode’ indicates ‘UL only’, UE shall set the variable INVALID_CONFIGURATION to TRUE.
· If UE already has an active transmission gap pattern sequence that, according to IE ‘TGMP’, has the same measurement purpose, and both patterns will be active after the new configuration has been taken into use, UE shall set the variable INVALID_CONFIGURATION to TRUE.
If variable INVALID_CONFIGURATION has value FALSE after UE has performed the checks above, the UE shall: 
-
if pattern sequence corresponding to IE "TGPSI" is already active (according to "TGPS Status Flag"):

-
deactivate this pattern sequence at the beginning of the frame, indicated by IE "Activation time"(see subclause 8.6.3.1) received in this message, when the new configuration received in this message is taken into use;

-
update each pattern sequence to the variable TGPS_IDENTITY according to the IE "TGPSI";

-
update into the variable TGPS_IDENTITY the configuration information defined by IE group" transmission gap pattern sequence configuration parameters ";

-
after the new configuration has been taken into use:

-
activate the stored pattern sequence corresponding to each IE "TGPSI" for which the "TGPS status flag" is set to "activate" at the time indicated by IE "TGCFN"; and

-
begin the inter-frequency and/or inter-RAT measurements corresponding to the pattern sequence measurement purpose of each activated pattern sequence;

-
if the new configuration is taken into use at the same CFN as indicated by IE "TGCFN":

-
start the concerned pattern sequence immediately at that CFN;

-
monitor if the parallel transmission gap pattern sequences create an illegal overlap, and in case of overlap, take actions as specified in subclause 8.2.11.2;

If the IE "DPCH compressed mode info" is included, and if the IE group "transmission gap pattern sequence configuration parameters" is not included, the UE shall:

-
if pattern sequence corresponding to IE "TGPSI" is already active (according to "TGPS Status Flag"):

-
deactivate this pattern sequence at the beginning of the frame, indicated by IE "Activation time"(see subclause 8.6.3.1) received in this message, when the new configuration received in this message is taken into use;

-
after the new configuration has been taken into use:

-
activate, at the time indicated by IE "TGCFN", the stored pattern sequence corresponding to each IE "TGPSI" for which the "TGPS status flag" is set to "activate"; and

-
begin the inter-frequency and/or inter-RAT measurements corresponding to the pattern sequence measurement purpose of each activated pattern sequence;

-
if the new configuration is taken into use at the same CFN as indicated by IE "TGCFN":

-
start the concerned pattern sequence immediately at that CFN;

For transmission gap pattern sequences stored in variable TGPS_IDENTITY, but not identified in IE "TGPSI",UE shall act as follows:
-
If the received message implies a timing re-initialised hard handover (see 8.3.5.1), UE shall deactivate such transmission gap pattern sequences at the beginning of the frame, indicated by IE "Activation time" (see subclause 8.6.3.1) received in this message, and set IE “TGPS Status Flag” in corresponding UE variable TGPS_IDENTITY to ‘inactive’.

-
If the received message not implies a timing re-initialised hard handover (see 8.3.5.1), UE shall continue such transmission gap pattern sequence according to IE “TGPS Status Flag” in corresponding UE variable TGPS_IDENTITY.
Uplink and downlink compressed mode methods are described in [27]. For UL compressed mode method “higher layer scheduling” and transport format combination selection, see [15].
10.3.6.33
DPCH compressed mode info

NOTE:
Only for FDD.

This information element indicates the parameters of the compressed mode to be used by the UE in order to perform inter-frequency and inter-RAT measurements.

Information Element/Group name
Need
Multi
Type and reference
Semantics description

Transmission gap pattern sequence

1 to <maxTGPS>



>TGPSI
MP

TGPSI 10.3.6.82


>TGPS Status Flag
MP



Enumerated(active, inactive)
This flag indicates the current status of the Transmission Gap Pattern Sequence, whether it shall be activated or deactivated.

>TGCFN
CV Active

Integer (0..255)
Connection Frame Number of the first frame of the first pattern within the Transmission Gap Pattern Sequence.

>Transmission gap pattern sequence configuration parameters
OP




>>TGMP
MP

Enumerated(TDD measurement, FDD measurement, GSM carrier RSSI measurement, GSM Initial BSIC identification, GSM BSIC re-confirmation)
Transmission Gap pattern sequence Measurement Purpose.

>>TGPRC
MP

Integer (1..511, Infinity)
The number of transmission gap patterns within the Transmission Gap Pattern Sequence.

>>TGSN
MP

Integer (0..14)
Transmission Gap Starting Slot Number

The slot number of the first transmission gap slot within the TGCFN.

>>TGL1
MP

Integer(1..14)
The length of the first Transmission Gap within the transmission gap pattern expressed in number of slots

>>TGL2
MD

Integer (1..14)
The length of the second Transmission Gap within the transmission gap pattern. If omitted, then TGL2=TGL1.

>>TGD
MP

Integer(15..269, undefined)
Transmission gap distance indicates the number of slots between starting slots of two consecutive transmission gaps within a transmission gap pattern. If there is only one transmission gap in the transmission gap pattern, this parameter shall be set to zero.



>>TGPL1
MP

Integer (1..144)
The duration of transmission gap pattern 1.

>>TGPL2
MD

Integer (1..144)
The duration of transmission gap pattern 2. If omitted, then TGPL2=TGPL1.

>>RPP
MP

Enumerated (mode 0, mode 1).
Recovery Period Power control mode during the frame after the transmission gap within the compressed frame. Indicates whether normal PC mode or compressed PC mode is applied

>>ITP
MP

Enumerated (mode 0, mode 1).
Initial Transmit Power is the uplink power control method to be used to compute the initial transmit power after the compressed mode gap.

>> CHOICE UL/DL mode
MP




>>>DL only



Compressed mode used in DL only

>>>>Downlink compressed mode method
MP

Enumerated (puncturing, SF/2, higher layer scheduling)
Method for generating downlink compressed mode gap



>>>UL only



Compressed mode used in UL only

>>>>Uplink compressed mode method
MP

Enumerated (SF/2, higher layer scheduling)
Method for generating uplink compressed mode gap

>>>UL and DL 



Compressed mode used in UL and DL

>>>>Downlink compressed mode method
MP

Enumerated (puncturing, SF/2, higher layer scheduling)
Method for generating downlink compressed mode gap



>>>>Uplink compressed mode method
MP

Enumerated (SF/2, higher layer scheduling)
Method for generating uplink compressed mode gap

>>Downlink frame type
MP

Enumerated (A, B)


>>DeltaSIR1
MP

Real(0..3 by step of 0.1)
Delta in DL SIR target value to be set in the UE during the frame containing the start of the first transmission gap in the transmission gap pattern (without including the effect of the bit-rate increase)

>>DeltaSIRafter1
MP

Real(0..3 by step of 0.1)
Delta in DL SIR target value to be set in the UE one frame after the frame containing the start of the first transmission gap in the transmission gap pattern. 

>>DeltaSIR2
OP

Real(0..3 by step of 0.1)
Delta in DL SIR target value to be set in the UE during the frame containing the start of the second transmission gap in the transmission gap pattern (without including the effect of the bit-rate increase)

When omitted, DeltaSIR2 = DeltaSIR1.

>>DeltaSIRafter2
OP

Real(0..3 by step of 0.1)
Delta in DL SIR target value to be set in the UE one frame after the frame containing the start of the second transmission gap in the transmission gap pattern.

When omitted, DeltaSIRafter2 = DeltaSIRafter1.

>>N Identify abort
CV Initial BSIC

Integer(1..128)
Indicates the maximum number of repeats of patterns that the UE shall use to attempt to decode the unknown BSIC of the GSM cell in the initial BSIC identification procedure

>>T Reconfirm abort


CV Re-confirm BSIC

Integer(1..20)
Indicates the maximum time allowed for the re-confirmation of the BSIC of one GSM cell

in the BSIC re-confirmation procedure. The time is given in steps of 0.5 seconds.

Condition
Explanation

UL
This information element is only sent when the value of the "UL/DL mode" IE is "UL only" or "UL/DL".

DL
This information element is only sent when the value of the "UL/DL mode" IE is "DL only" or "UL/DL".

Active
This information element is only sent when the value of the "TGPS Status Flag" IE is "Active".

Initial BSIC
This information element is only sent when the value of the IE "TGMP" is set to "GSM Initial BSIC identification".

Re-confirm BSIC
This information element is only sent when the value of the IE "TGMP" is set to "GSM BSIC re-confirmation".

10.3.6.34
DPCH Compressed Mode Status Info

This information element indicates status information of the compressed mode used by the UE in order to perform inter-frequency and inter-RAT measurements.

Information Element/Group name
Need
Multi
Type and reference
Semantics description

TGPS reconfiguration CFN
MP

Integer (0..255)
Connection Frame Number of the frame where already active Transmission Gap Pattern Sequences shall be deactivated 

Transmission gap pattern sequence

1 to <maxTGPS>



>TGPSI
MP

TGPSI 10.3.6.82
Transmission Gap Pattern Sequence Identifier



>TGPS Status Flag
MP

Enumerated(active, inactive)
This flag indicates the current status of the Transmission Gap Pattern Sequence, whether it shall be active or inactive.

>TGCFN
CV Active

Integer (0..255)
Connection Frame Number of the first frame of the first pattern within the Transmission Gap Pattern Sequence.

Condition
Explanation

Active
This information element is only sent when the value of the "TGPS Status Flag" IE is "Active".

11.3
Information element definitions

:

DPCH-CompressedModeInfo ::=


SEQUENCE {


tgp-SequenceList




TGP-SequenceList

}

DPCH-CompressedModeStatusInfo ::=
SEQUENCE {

tgps-Reconfiguration-CFN


TGPS-Reconfiguration-CFN 


tgp-SequenceShortList




SEQUENCE (SIZE (1..maxTGPS)) OF












TGP-SequenceShort
}
TGPS-Reconfiguration-CFN

INTEGER (0..255)

TGP-SequenceList ::=



SEQUENCE (SIZE (1..maxTGPS)) OF











TGP-Sequence

TGP-Sequence ::=




SEQUENCE {


tgpsi







TGPSI,


tgps-Status






CHOICE {



activate






SEQUENCE {




tgcfn







TGCFN



},



deactivate






NULL


},


tgps-ConfigurationParams


TGPS-ConfigurationParams


OPTIONAL

}

TGPS-ConfigurationParams ::=

SEQUENCE {


tgmp







TGMP,


tgprc







TGPRC,


tgsn







TGSN,


tgl1







TGL,


tgl2







TGL








OPTIONAL,


tgd








TGD,


tgpl1







TGPL,


tgpl2







TGPL







OPTIONAL,


rpp








RPP,


itp








ITP,


ul-DL-Mode






UL-DL-Mode,


-- TABULAR: Compressed mode method is nested inside UL-DL-Mode


dl-FrameType





DL-FrameType,


deltaSIR1






DeltaSIR,


deltaSIRAfter1





DeltaSIR,


deltaSIR2






DeltaSIR






OPTIONAL,


deltaSIRAfter2





DeltaSIR






OPTIONAL,


nidentifyAbort





NidentifyAbort





OPTIONAL,


treconfirmAbort





TreconfirmAbort





OPTIONAL
}

UL-DL-Mode ::=





CHOICE {


ul








UL-CompressedModeMethod,


dl








DL-CompressedModeMethod,


ul-and-dl







SEQUENCE {



ul








UL-CompressedModeMethod,



dl








DL-CompressedModeMethod


}
}

UL-CompressedModeMethod ::=


ENUMERATED {











sf-2, 











higherLayerScheduling }

DL-CompressedModeMethod ::=


ENUMERATED {











puncturing, sf-2,











higherLayerScheduling }

13.4.2
Void
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