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Introduction:

The UL delay estimation at NodeB is used to determine UE location. This measurement must be correlated with the UE’s current timing advance to calculate the actual UL propagation delay. It is also beneficial to know the exact frame TA will take effect so that TA failures can be quickly recovered and layer three signalling overhead can be reduced.

Discussion:

In the TDD Physical Layer Procedures specification (25.224 revision 3.2.0) it is stated that “Upon receiving the TA command the UE shall adjust its transmission timing according to the timing advance command at the beginning of the next frame that fulfils the SFN Mod20 = 0 criteria and which does not occur sooner than 10 frames after the TTI period for the DCCH carrying the timing advance command ended.”. This delayed and periodic updating is intended to allow for coordination of the UE’s Timing Advance (TA) and the NodeB’s Timing Deviation (TD) measurement, and to support impulse response averaging.

This method of scheduling TA adjustments in the UE so that TD measurements in NodeB can be correlated with the absolute TA for the frame being measured is problematic. The duration of the 200ms period (SFN mod 20 = 0) and 10 frame DCCH reception delay is intended to allow for the TA signalling to complete. This is difficult to accomplish since it requires the S-RNC, Node-B and UE be in phase with respect to this TA adjustment cycle. If the S-RNC initiates the procedure too early the pervious TA period is used and if the S-RNC is too late the current TA period is missed and the adjustment will be performed in the following cycle. 

In order for the TA adjustment to occur on the correct period the S-RNC will need to delay generation of TA commands until processing in the UE for previous period has expired. This scheduling in the RNC is further complicated by varying propagation delays, especially in the Cell FACH case.

The proposed solution is for the S-RNC to explicitly specify the SFN the UE transmission will be adjusted in the TA command. Additionally, it is proposed that all Node-B TD measurements reported to the RNC specify the SFN the measurement was recorded during. This allows for the S-RNC to specify the moment of TA adjustment based on the estimated time of arrival at the UE without having to take into account a set periodic interval and associated delay. In addition to co-ordinating the TA adjustment and TD measurement for location services, It also provides the ability for the S-RNC to verify the TA adjustment was performed correctly to determine if either retransmission of the TA command is needed or if further adjustment is necessary.

In order not to effect the Node-B physical layer impulse response averaging function Node-B is also informed by the S-RNC of the SFN the TA adjustment will take place. This allows the possibility to support a sliding window that takes into account the TA adjustment within the averaging period, rather then only allowing continuous repetitive period averaging. This ability always exists in the UE.
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Reason for 
change:

The UL delay estimation at NodeB is used to determine UE location. This measurement must be correlated with the UE’s current timing advance to calculate the actual UL propagation delay. It is also beneficial to know the exact frame TA will take effect so that TA failures can be quickly recovered and layer three signalling overhead can be reduced.

In the TDD Physical Layer Procedures specification (25.224 revision 3.2.0) it is stated that “Upon receiving the TA command the UE shall adjust its transmission timing according to the timing advance command at the beginning of the next frame that fulfils the SFN Mod20 = 0 criteria and which does not occur sooner than 10 frames after the TTI period for the DCCH carrying the timing advance command ended.”. This delayed and periodic updating is intended to allow for coordination of the UE’s Timing Advance (TA) and the NodeB’s Timing Deviation (TD) measurement, and to support impulse response averaging.

This method of scheduling TA adjustments in the UE so that TD measurements in NodeB can be correlated with the absolute TA for the frame being measured is problematic. The duration of the 200ms period (SFN mod 20 = 0) and 10 frame DCCH reception delay is intended to allow for the TA signalling to complete. This is difficult to accomplish since it requires the S-RNC, Node-B and UE be in phase with respect to this TA adjustment cycle. If the S-RNC initiates the procedure too early the pervious TA period is used and if the S-RNC is too late the current TA period is missed and the adjustment will be performed in the following cycle. 

In order for the TA adjustment to occur on the correct period the S-RNC will need to delay generation of TA commands until processing in the UE for previous period has expired. This scheduling in the RNC is further complicated by varying propagation delays, especially in the Cell FACH case.

The proposed solution is for the S-RNC to explicitly specify the SFN the UE transmission will be adjusted in the TA command. Additionally, it is proposed that all Node-B TD measurements reported to the RNC specify the SFN the measurement was recorded during. This allows for the S-RNC to specify the moment of TA adjustment based on the estimated time of arrival at the UE without having to take into account a set periodic interval and associated delay. In addition to co-ordinating the TA adjustment and TD measurement for location services, It also provides the ability for the S-RNC to verify the TA adjustment was performed correctly to determine if either retransmission of the TA command is needed or if further adjustment is necessary.

In order not to effect the Node-B physical layer impulse response averaging function Node-B is also informed by the S-RNC of the SFN the TA adjustment will take place. This allows the possibility to support a sliding window that takes into account the TA adjustment within the averaging period, rather then only allowing continuous repetitive period averaging. This ability always exists in the UE.
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Other 
comments:


8.5.7.3.7
 UL Timing Advance
If the IE "UL Timing Advance Control" is present, the UE shall

· evaluate and apply the timing advance value for UL transmissions at the specified frame Activation Time.

10.2.23
PHYSICAL SHARED CHANNEL ALLOCATION

NOTE:
Only for TDD.

This message is used by UTRAN to assign physical resources to USCH/DSCH transport channels in TDD, for temporary usage by the UE.


RLC-SAP: TM or UM on SHCCH, UM on DCCH


Logical channel: SHCCH or DCCH


Direction: UTRAN ( UE

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

Message Type
MP

Message type








C-RNTI
OP

C-RNTI 10.3.3.8


Uplink timing advance Control
MD

Uplink Timing Advance Control

10.3.6.xx
Default value is the existing value for uplink timing advance

Allocation period info
OP

Allocation period info 10.3.6.4


PUSCH capacity allocation info
OP

PUSCH Capacity Allocation info 10.3.6.55


PDSCH info
OP

PDSCH info 10.3.6.37


Timeslot list
OP
1 to maxTS



>Timeslot number
MP

Timeslot number 10.3.6.72
Timeslot numbers, for which the UE shall report the timeslot ISCP in PUSCH CAPACITY REQUEST message.

10.2.63
UPLINK PHYSICAL CHANNEL CONTROL

NOTE:
Only for TDD.

In TDD this message is used to transfer uplink physical channel parameters to the UE.


RLC-SAP: AM or UM


Logical channel: DCCH


Direction: UTRAN(UE

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

Message Type
MP

Message Type


UE information elements





Integrity check info
OP

Integrity check info 10.3.3.15


PhyCH information elements





CCTrCH power control info
OP

CCTrCH power control info 10.3.6.6
Power control information for one CCTrCH

Timing Advance Control
OP

UL Timing Advance Control

10.3.6.xx


Timeslot List
OP
1 to <maxTS>



>Individual UL Timeslot interference
MP

Individual Timeslot interference 10.3.6.32


PRACH Constant Value
OP

Constant value 10.3.6.8
Operator controlled PRACH Margin

DPCH Constant Value
OP

Constant value 10.3.6.8
Operator controlled UL DPCH Margin

PUSCH Constant Value
OP

Constant value 10.3.6.8
Operator controlled PUSCH Margin

10.3.6.76
Uplink DPCH info

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

Uplink DPCH power control info
OP

Uplink DPCH power control info 10.3.6.79


CHOICE mode
MP




>FDD





>>Scrambling code type
MP

Enumerated(short, long)


>>Scrambling code number
MP

Integer(0..16777215)








>>Number of DPDCH
MD

Integer(2..maxDPDCH)
Default value is 1.

Number of DPDCH is 1 in HANDOVER TO UTRAN COMMAND

>>Spreading factor
MP

Integer(4, 8, 16, 32, 64, 128, 256)
SF of the channelisation code for data part

>>TFCI existence
MD

Boolean
TRUE means existence. Default value is "TRUE"

>>Number of FBI bits
CH

Integer (1, 2)
In bits. Number of FBI bits is needed if SSDT or FB Mode Transmit Signalling is supported.



>>Puncturing Limit
MP

Real(0.40 ..1 by step of 0.04)


>TDD





>>Uplink Timing Advance Control
OP

Uplink Timing Advance Control

10.3.6.xx


>>UL CCTrCH List
MP 
1 to <maxCCTrCH>



>>>TFCS Identity
MD

Transport Format Combination Set Identity 10.3.5.21
Default value is 1. 

>>>Time info
MP

Time info 10.3.6.71


>>>Common timeslot info
MD

Common timeslot info 10.3.6.7
Default is the current Common timeslot info

>>>Timeslot List
MD
1 to <maxTS>

 Default is the current Timeslot List

>>>>Individual timeslot info
MP

Individual timeslot info 10.3.6.31
The first instance of the parameter Individual Timeslot Info corresponds to the timeslot that shall be used first by the physical layer, the second to the timeslot that shall be used second and so on.

>>>>Code List
MP
1..2



>>>>>Channelisation Code
MP

Enumerated((1/1),)(2/1),(2/2),(4/1)..(4/4),(8/1)..(8/8),(16/1)..(16/16))


10.3.6.77
Uplink DPCH info Post

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

Uplink DPCH power control info
MP

Uplink DPCH power control info Post 10.3.6.80


CHOICE mode
MP




>FDD





>>Scrambling code type
MP

Enumerated(short, long)


>>Reduced scrambling code number
MP

Integer(0..8191)
Sub-range of values for initial use upon handover to UTRAN.

>>Spreading factor
MP

Integer(4, 8, 16, 32, 64, 128, 256)
SF of the channelisation code for data part

There is only one DPDCH for this case







>TDD



(no data)

>>Uplink Timing Advance Control
OP

Uplink Timing Advance Control

10.3.6.xx


>>Time info
MP

Time Info 10.3.6.71


>>Common timeslot info
MP

Common Timeslot Info 10.3.6.7


>>Timeslot List
MP
1 to < MaxTS>



>>>Individual timeslot info
MP

Individual timeslot info 10.3.6.31
The first instance of the parameter Individual Timeslot Info corresponds to the timeslot that shall be used first by the physical layer, the second to the timeslot that shall be used second and so on.

>>>Code List
MP
1..2



>>>>Channelisation Code
MP

Enumerated((1/1),)(2/1),(2/2),(4/1)..(4/4),(8/1)..(8/8),(16/1)..(16/16))


10.3.6.xx
Uplink Timing Advance Control

NOTE:
Only for TDD

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

UL Timing Advance
MP

Uplink Timing Advance 10.3.6.82
Absolute timing advance value to be used to avoid large delay spread at the NodeB

Activation Time
MP

Activation Time 10.3.3.1
Frame number timing advance is to be applied

-- ***************************************************

--

-- PHYSICAL SHARED CHANNEL ALLOCATION (TDD only)

--

-- ***************************************************

-- CR390, CR391

PhysicalSharedChannelAllocation ::= SEQUENCE {


-- User equipment IEs



c-RNTI






C-RNTI







OPTIONAL,


-- Physical channel IEs



ul-TimingAdvance



UL-TimingAdvanceControl



OPTIONAL,



allocationPeriodInfo


AllocationPeriodInfo



OPTIONAL,



pusch-CapacityAllocationInfo
PUSCH-CapacityAllocationInfo

OPTIONAL,



pdsch-Info





PDSCH-Info






OPTIONAL,



timeslotList




TimeslotList





OPTIONAL,


-- Extension mechanism for non- release99 information


nonCriticalExtensions


SEQUENCE {}






OPTIONAL

}

-- ***************************************************

--

-- UPLINK PHYSICAL CHANNEL CONTROL

--

-- ***************************************************

UplinkPhysicalChannelControl ::= SEQUENCE {


-- Physical channel IEs



ccTrCH-PowerControlInfo


CCTrCH-PowerControlInfo



OPTIONAL,



timingAdvance




UL-TimingAdvanceControl



OPTIONAL,



individualTS-InterferenceList
IndividualTS-InterferenceList

OPTIONAL,



prach-ConstantValue



ConstantValue





OPTIONAL,



dpch-ConstantValue



ConstantValue





OPTIONAL,



pusch-ConstantValue



ConstantValue





OPTIONAL,


-- Extension mechanism for non- release99 information


criticalExtension



SEQUENCE {}






OPTIONAL,



nonCriticalExtensions


SEQUENCE {}






OPTIONAL

}

UL-DPCH-Info ::=




SEQUENCE {


ul-DPCH-PowerControlInfo


UL-DPCH-PowerControlInfo


OPTIONAL,


modeSpecificInfo




CHOICE {



fdd








SEQUENCE {




scramblingCodeType




ScramblingCodeType,




scramblingCode





UL-ScramblingCode,




numberOfDPDCH





NumberOfDPDCH



DEFAULT 1,




spreadingFactor





SpreadingFactor,




tfci-Existence





BOOLEAN,




numberOfFBI-Bits




NumberOfFBI-Bits


OPTIONAL,




-- The IE above is conditional based on history




puncturingLimit





PuncturingLimit



},



tdd








SEQUENCE {




ul-TimingAdvance




UL-TimingAdvanceControl

OPTIONAL,




ul-CCTrCHList





UL-CCTrCHList



}


}

}

UL-DPCH-InfoPost ::=



SEQUENCE {


ul-DPCH-PowerControlInfo


UL-DPCH-PowerControlInfoPost,


modeSpecificInfo




CHOICE {



fdd








SEQUENCE {




scramblingCodeType




ScramblingCodeType,




reducedScramblingCodeNumber


ReducedScramblingCodeNumber,




spreadingFactor





SpreadingFactor



},



tdd








SEQUENCE {




ul-TimingAdvance




UL-TimingAdvanceControl

OPTIONAL,




timeInfo






TimeInfo,




commonTimeslotInfo




CommonTimeslotInfo,




timeslotInfoList




IndividualTS-InfoUL-CCTrCH-List



}


}

}

UL-TimingAdvanceControl ::=

SEQUENCE {


ul-TimingAdvance




UL-TimingAdvance

,


activationTime





ActivationTime




}
