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Reason for 
change:

This contribution proposes an IE "Timing Indication (Enumerated (Initialise, Maintain))" to indicate whether to maintain the UL transmission timing or to initialise it. 
If UTRAN already knows the OFFtarget, there is no need to reset the timing in the UE by setting the OFFtarget to the target NodeB.
If the IE "Timing Indication” is set to “Initialise”, UE shall initialise the UL transmission timing the CFN timing and it should be called as “Non-synchronised hard handover”. On the other hand, if the IE "Timing Indication” is set to “Maintain”, UE shall maintain the UL transmission timing and CFN timing and it should be called as “Synchronised hard handover”. 
The CFN (Connection Frame Number) is used in UE and UTRAN for synchronisation of radio frames (specified in TS 25.402, "Synchronisation in UTRAN, stage 2") and for ciphering of RBs using TM RLC. This CR clarifies UE handling of CFN at RRC state transitions, “synchronised and non-synchronised” hard handover and UE cell change, by adding the formula according to TS 25.402.

The following RRC procedures are affected:

RRC connection setup 
RRC connection re-establishment 
(RRC state transition)

Physical channel reconfiguration
RB Establishment, RB Reconfiguration
RB Release, Transport channel reconfiguration 
Physical channel reconfiguration 
(RRC state transition, hard handover)

Cell Update
URA Update
(UE cell change)

Inter-system handover to UTRAN
(Hard handover)
For information, TS 25.402 specifies the following:

For common physical channels, UE shall set CFN = SFN mod 256.

When establishing the first RL(s) or in case of “non-synchronised” hard handover, UE shall set 

[FDD] CFN = ((SFN*38400-DOFF*512) div 38400) mod 256  
[TDD] CFN = SFN mod 256

Note that the formula for TDD is changed to also include DOFF according to agreed CR to align TDD and FDD on using DOFF.

At “non-synchronised” hard handover, the ciphering HFN for radio bearers using TM RLC shall be incremented by 1, since CFN is updated. This avoids usage of same COUNT-C after the “non-synchronised” hard handover.
At “synchronised” hard handover, the UE shall maintain the UL transmission timing and the CFN timing. Also the ciphering HFN for radio bearers using TM RLC shall be maintained. 

CFN calculation for CELL_PCH and URA_PCH is removed since the convention in RAN2 is to refer to SFN instead.
A new IE “CFN-targetSFN frame offset” is proposed to indicate the frame offset between “the CFN in the UE” and “SFN of the target cell”. This IE is transmitted from UTRAN to UE in case of non-synchronised hard handover (initialise the CFN). When the UE received this UE, UE does not need to read SFN from BCH. If this IE is not included, UE should read SFN form BCH.
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8.1.3
RRC connection establishment
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Figure 7: RRC Connection Establishment, network accepts RRC connection
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Figure 8: RRC Connection Establishment, network rejects RRC connection

8.1.3.1
General

The purpose with this procedure is to establish an RRC connection. 

8.1.3.2
Initiation

The non-access stratum in the UE may request the establishment of at most one RRC connection per UE.

Upon initiation of the procedure, the UE shall set the variable PROTOCOL_ERROR_INDICATOR to FALSE.
UE shall set CFN in relation to SFN of current cell according to 8.5.x..
The UE shall transmit an RRC CONNECTION REQUEST message on the uplink CCCH, reset counter V300, and start timer T300. 

The UE shall perform the mapping of the Access Class to an Access Service Class as specified in subclause 8.5.15, and shall apply the given Access Service Class when accessing the RACH.

The UE shall set the IE "Establishment cause" according to indications from the upper layers.

The UE shall set the IE "Initial UE identity" according to subclause 8.5.1.

The UE shall set the IE "Protocol error indicator" to the value of the variable PROTOCOL_ERROR_INDICATOR.

The UE shall include a measurement report, as specified in the IE "Intra-frequency reporting quantity for RACH reporting" and the IE "Maximum number of reported cells on RACH" in system information block type 11. 


***   Next modified section   ***

8.1.5
RRC connection re-establishment
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Figure 10: RRC Connection Re-establishment, successful case
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Figure 11: RRC Connection Re-establishment, failure case

8.1.5.1
General

The purpose of this procedure is to re-establish a lost RRC connection. 

8.1.5.2
Initiation

When a UE loses the radio connection due to e.g. radio link failure (see 8.5.6), detection of RLC unrecoverable error (amount of the retransmission of RESET PDU reaches the value of Max DAT and receives no ACK) in CELL_DCH state, the UE may initiate a new cell selection by transiting to CELL_FACH state.

If timer T314=0 and timer T315=0 the UE shall:

-
Enter idle mode. The procedure ends and a connection failure may be indicated to the non-access stratum. Other actions the UE shall perform when entering idle mode from connected mode are specified in subclause 8.5.2

If timer T314=0 the UE shall:

-
Release locally all radio bearers (except Signalling Radio Bearers) which are associated with T314. An indication may be sent to the non-access stratum.

If timer T315=0 the UE shall:

-
Release locally all radio bearers (except Signalling Radio Bearers) which are associated with T315. An indication may be sent to the non-access stratum.

If T314>0, the UE shall start timer T314.
If T315>0, the UE shall start timer T315.
Upon initiation of the procedure, the UE shall set the variable PROTOCOL_ERROR_INDICATOR to FALSE.

The IE "AM_RLC error indication (for c-plane)" shall be set when the UE detects unrecoverable error (amount of the retransmission of RESET PDU reaches the value of Max DAT and receives no ACK) in an AM RLC entity for the signalling link. The IE "AM_RLC error indication (for u-plane)" shall be set when the UE detects unrecoverable error in an AM RLC entity (for u-plane) for u-plane link.
UE shall include "the maximum value in the currently used HFNs among CS and PS domains" plus "1" in IE "HFN" in RRC CONNECTION RE-ESTABLISHMENT REQUEST message. 

UE shall set CFN in relation to SFN of current cell according to 8.5.x.


***   Next modified section   ***

8.3.5
Hard handover

8.3.5.1
Non-synchronised hard handover

8.3.5.1.1
General

The purposes of thenon-synchronised hard handover procedure is to remove all the RL(s) in the active set and establish new RL(s) with changing the UL transmission timing and the CFN in the UE according to the SFN of the target cell.(see 8.5.x
CFN calculation). 
This procedure is initiated when UTRAN does not know the target SFN timing before hard handover. 

           


 
8.3.5.1.2
Initiation 

Non-synchronised hard handover initiated by the network is normally performed by the procedure "Physical channel reconfiguration" (8.2.6), but may also be performed by the procedures "radio bearer establishment" (8.2.1), "Radio bearer reconfiguration" (8.2.2), "Radio bearer release" (8.2.3) or "Transport channel reconfiguration" (8.2.4). If IE "Timing indication" has the value "initialise", UE shall initiate non-synchronised hard handover.
8.3.5.2
Synchronised hard handover

8.3.5.2.1
General

The purposes of the synchronised hard handover procedure is to remove all the RL(s) in the active set and establish new RL(s) with maintaining the UL transmission timing and the CFN in the UE.
This procedure can be initiated only if UTRAN knows the target SFN timing before hard handover. The target SFN timing can be known by UTRAN in the following 2 cases;

· UE reads SFN when measuring  ”CFN-SFN observed time difference“ and sends it to the UTRAN in MEASURMENT REPORT message. 
· UTRAN internally knows the time difference between the cells.
8.3.5.1.2
Initiation 

Synchronised hard handover initiated by the network is normally performed by the procedure "Physical channel reconfiguration" (8.2.6), but may also be performed by the procedures "radio bearer establishment" (8.2.1), "Radio bearer reconfiguration" (8.2.2), "Radio bearer release" (8.2.3) or "Transport channel reconfiguration" (8.2.4). If IE "Timing indication" has the value "maintain", UE shall initiate synchronised hard handover.

***   Next modified section   ***

9.3.1
CELL_DCH state

The CELL_DCH state is characterised by 

-
A dedicated physical channel is allocated to the UE in uplink and downlink.

-
The UE is known on cell level according to its current active set.

-
Dedicated transport channels, downlink and uplink (TDD) shared transport channels, and a combination of these transport channels can be used by the UE. 

The CELL_DCH-state is entered from the Idle Mode through the setup of an RRC connection, or by establishing a dedicated physical channel from the CELL_FACH state.

A PDSCH may be assigned to the UE in this state, to be used for a DSCH. In TDD a PUSCH may also be assigned to the UE in this state, to be used for a USCH. If PDSCH or PUSCH are used for TDD, a FACH transport channel may be assigned to the UE for reception of physical shared channel allocation messages.

9.3.1.1
Transition from CELL_DCH to Idle Mode

Transition to Idle Mode is realised through the release of the RRC connection.

9.3.1.2
Transition from CELL_DCH to CELL_FACH state

Transition to CELL_FACH state occurs when all dedicated channels have been released, which may be

a)
via explicit signalling.

at the end of the time period for which the dedicated channel was allocated (TDD) 

9.3.1.3
Radio Resource Allocation tasks (CELL_DCH)

For the DCH, several physical channel allocation strategies may be applied. The allocations can be either permanent (needing a DCH release message) or based on time or amount-of-data.

Resource allocation can be done separately for each packet burst with fast signalling on the DCH

For each radio frame the UE and the network indicate the current data rate (in uplink and downlink respectively) using the transport format combination indicator (TFCI). However, in TDD, DCH and DSCH or USCH may be mapped on different CCTrCHs, their TFCI are totally independent. DCH transmission is not modified by the simultaneous existence of DSCH/USCH. If the configured set of combinations (i.e. transport format set for one transport channel) are found to be insufficient to retain the QoS requirements for a transport channel, the network initiates a reconfiguration of the transport format set (TFS) for that transport channel. This reconfiguration can be done during or in between data transmission. Further, the network can reconfigure the physical channel allowing an increase or decrease of the peak data rate.

For the uplink data transmission, the UE reports the observed traffic volume to the network in order for the network to re-evaluate the current allocation of resources. This report contains e.g. the amount of data to be transmitted or the buffer status in the UE.

9.3.1.4
RRC Connection mobility tasks (CELL_DCH)

Depending on the amount and frequency of data macrodiversity (soft handover) may or may not be applied.

The RRC Connection mobility is handled by measurement reporting, soft handover and non-synchronised or synchronised hard handover procedures.
9.3.1.5
UE Measurements (CELL_DCH)

The UE shall perform measurements and transmit measurement reports according to the measurement control information.

The UE shall use the connected mode measurement control information received in other states until new measurement control information has been assigned to the UE.

9.3.1.6
Acquisition of system information (CELL_DCH)

FDD UEs with certain capabilities shall read system information broadcast on FACH. 

TDD UEs shall read the BCH to acquire valid system information. For each acquisition, the UE may need different combinations of system information broadcast on BCH. The scheduling on the broadcast channel is done in such way that the UE knows when the requested information can be found.


***   Next modified section   ***

85.x
CFN calculation
Initialisation for CELL_DCH state from CELL_FACH state
When the UE changes from CELL_FACH state to CELL_DCH state CFN shall be calculated according to the following formula for FDD:




CFN = ((SFN*38400 - DOFF*512) div 38400) mod 256



and for TDD



CFN = (SFN - DOFF) mod 256
Initialisation for CELL_DCH state at hard handover

When the UE is in CELL_DCH state and receives any of the messages causing the UE to perform a hard handover, the UE shall check the IE "Timing indication" in that message.

If IE "Timing indication" has the value "initialise" (i.e. non-synchronised hard handover), CFN shall be calculated according to the following formula:

CFN = ((SFN*38400 - DOFF*512) div 38400) mod 256

(for FDD)
CFN = (SFN - DOFF) mod 256








(for TDD)
If IE "CFN-targetSFN frame offset" is included in the message causing the UE to perform a non-synchronised hard handover, CFN shall be calculated according to the following formula: 
CFNnew = (CFNold*38400+COFF*38400 -DOFF*512) div 38400) mod 256
(for FDD)
CFNnew = (CFNold+COFF - DOFF) mod 256









(for TDD)
where COFF is the value of "CFN-targetSFN frame offset".
If IE "CFN-targetSFN frame offset" is not included the UE shall read SFN on target cell.
Note: CFN-targetSFN frame offset = (TargetSFN-CFN)mod256 
If IE "Timing indication" has the value "maintain" (i.e. synchronised hard handover), the UE shall keep CFN with no change due to the hard handover, and only increase CFN (mod 256) by 1 every frame.
Initialisation for CELL_FACH

When the UE performs cell selection, re-selection or changes to CELL_FACH state the UE shall set CFN according to:

CFN = SFN mod 256
for all common or shared channels



After the initialisation, the CFN in the UE is increased (mod 256) by 1 every frame.

***   Next modified section   ***

8.5.7.6.3
Secondary CCPCH info

If the IE "Secondary CCPCH info" is indicated by a dedicated message, the UE shall start to receive that Secondary CCPCH in the downlink. If the IE "Secondary CCPCH info" is not indicated by a dedicated message, the UE selects a SCCPCH from the broadcast SCCPCHs on BCH which are set to "Selection indicator"="On" based on "Initial UE identity" in idle mode or "old U-RNTI" in connected mode and the UE shall start to receive that Secondary CCPCH in the downlink.
The UE selects one SCCPCH based on the following algorithm.

-
Selected SCCPCH = (Initial UE Identity) mod
(listed SCCPCHs with "Selection Indicator"="on")
(idle mode)
-
Selected SCCPCH = (old U-RNTI) mod (listed SCCPCHs with "Selection Indicator"="on")
(connected mode) 
UE shall set CFN in relation to SFN of current cell according to 8.5.x.

***   Next modified section   ***

8.5.7.6.5
Downlink DPCH info

If the IE "Downlink DPCH info" is included, the UE shall:

-
Activate the dedicated physical channels indicated by that IE.

If the IE "Downlink DPCH info" is included in a message used to establish the first RL(s) for a UE or perform a non-synchronised hard handover, UE shall, after having activated the dedicated physical channels indicated by that IE, set CFN in relation to SFN of the first RL (cell) listed in that message, according to 8.5.x.. 

If the IE "Downlink DPCH info" is included in a message used to perform a non-synchronised hard handover, and ciphering is active for any radio bearer using RLC-TM, UE shall, after having activated the dedicated physical channels indicated by that IE, increment HFN for RLC-TM by ‘1’.
If the IE "Downlink DPCH info" is included in a message used to perform a synchronised hard handover, UE shall, after having activated the dedicated physical channels indicated by that IE, only increase CFN (mod 256) by 1 every frame and maintain UL transmission timing.

***   Next modified section   ***
10.3.6.14
Downlink DPCH info common for all RL
NOTE:
Only for FDD
Information Element/Group name
Need
Multi
Type and reference
Semantics description

Timing Indication
MP

Enumerated (Initialise, Maintain)


CFN-targetSFN frame offset
OP

Integer(0..255)
In frame

Downlink DPCH power control information
OP

Downlink DPCH power control information 10.3.6.19


Spreading factor
MP

Integer(4, 8, 16, 32, 64, 128, 256, 512)


Fixed or Flexible Position
MP

Enumerated (Fixed, Flexible)


TFCI existence
MP

Boolean
TRUE indicates that TFCI exists

CHOICE SF
MP




> SF = 256





>> Number of bits for Pilot bits
MP

Integer (2,4,8)
In bits

 

> SF = 128





>>Number of bits for Pilot bits
MP

Integer(4,8)
In bits

 

> Otherwise



(no data)

CHOICE SF
Condition under which the given SF is chosen

SF=128
"Spreading factor" is set to 128

SF=256
"Spreading factor" is set to 256

Otherwise
"Spreading factor" is set to a value distinct from 128 and 256

10.3.6.15
Downlink DPCH info common for all RL Post

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

Timing Indication
MP

Enumerated (Initialise, Maintain)


CFN-targetSFN frame offset
OP

Integer(0..255)
In frame

Downlink DPCH power control information
OP

Downlink DPCH power control information 10.3.6.19


10.3.6.16
Downlink DPCH info common for all RL Pre

NOTE: Only for FDD
Information Element/Group name
Need
Multi
Type and reference
Semantics description

Timing Indication
MP

Enumerated (Initialise, Maintain)


CFN-targetSFN frame offset
OP

Integer(0..255)
In frame

Spreading factor
MP

Integer(4, 8, 16, 32, 64, 128, 256, 512)
Defined in CHOICE SF512-Andpilot with "number of its for pilot bits" in ASN.1

Fixed or Flexible Position
MP

Enumerated (Fixed, Flexible)


TFCI existence
MP

Boolean
TRUE indicates that TFCI exists

CHOICE SF
MP




> SF = 256





>> Number of bits for Pilot bits
MP

Integer (2,4,8)
In bits

 

> SF = 128





>>Number of bits for Pilot bits
MP

Integer(4,8)
In bits

 

> Otherwise



(no data)

CHOICE SF
Condition under which the given SF is chosen

SF=128
"Spreading factor" is set to 128

SF=256
"Spreading factor" is set to 256

Otherwise
"Spreading factor" is set to a value distinct from 128 and 256

11.3.6
Physical channel information elements

DL-DPCH-InfoCommon ::=



SEQUENCE {


timingIndication




TimingIndication,

cfntargetsfnframeoffset



Cfntargetsfnframeoffset



OPTIONAL,

dl-DPCH-PowerControlInfo


DL-DPCH-PowerControlInfo


OPTIONAL,


spreadingFactorAndPilot



SF512-AndPilot,


-- TABULAR: The number of pilot bits is nested inside the spreading factor.


positionFixedOrFlexible



PositionFixedOrFlexible,


tfci-Existence





BOOLEAN

}
DL-DPCH-InfoCommonPost ::=


SEQUENCE {


timingIndication




TimingIndication,


cfntargetsfnframeoffset



Cfntargetsfnframeoffset



OPTIONAL,


dl-DPCH-PowerControlInfo


DL-DPCH-PowerControlInfo



OPTIONAL

}

DL-DPCH-InfoCommonPredef ::=

SEQUENCE {


timingIndication




TimingIndication,


cfntargetsfnframeoffset



Cfntargetsfnframeoffset



OPTIONAL,


spreadingFactorAndPilot



SF512-AndPilot,


-- TABULAR: The number of pilot bits is nested inside the spreading factor.


positionFixedOrFlexible



PositionFixedOrFlexible,


tfci-Existence





BOOLEAN

}

TimingIndication ::=



ENUMERATED{











initialize, maintain}
Cfntargetsfnframeoffset ::=



INTEGER{0..255}
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Category and release:


i)
Choose one category only


Reason:


j)
This should be 1 to 10 lines of text that describes in further detail the reasons why the change is necessary and how the change is done.


Clauses Affected:


m)
Each subclause that is affected by the change should be listed here. New subclause number can be followed by " (new) ".


Other specs affected:


n)
Other 3G core specifications: to be used if the CR is linked to a CR for another 3G specification.
Other 2G core specifications: to be used if a CR is also needed for a GSM or other 2G specification.



MS test specifications: to be used if a change is needed to the MS test specifications.



BSS test specifications: to be used if a change is needed to the base station test specifications.



O&M specifications: to be used if a change is needed to O&M specifications.



When listing other CRs in part n) use, for example, the form "21.111-CR001" or "12.05-A123"


______________________________________


How to create a CR for 3G or SMG specifications.


File location: http://ftp.3gpp.org/information/3gCRF-??.doc





