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8.4

8.4.1

TDD Downlink

3.84 Mcps TDD Downlink

CR page 3

The table describes the possible combinations of 3.84 Mcps TDD physical channels that can be supported in the
downlink by one UE simultaneously on the same frequency in any one 10ms frame, where a 3.84 Mcps TDD physical
channel corresponds to one code, one timeslot and one frequency.

Depending on UE radio capabilities UEs may be required to decode occasionally P-CCPCH of its own cell in the
following Physical Channel Combinations to maintain open loop power control and/or acquire parameters for RACH
access: 4,6, 7, 8,9, 10, 11, 12, 13.

Depending on UE radio capabilities UEs may be required to decode occasionally one P-CCPCH of neighbour cellsin
the following Physical Channel Combinations for handover: 6, 8, 11, 12, 13.

Table 5: 3.84 Mcps TDD Downlink

Physical Transport Mandatory or Comment
Channel Channel dependent on UE
Combination Combination radio access
capabilities
1 P-CCPCH + One | BCH and Mandatory
S-CCPCH PCH and/or
one or more FACH
2 P-CCPCH BCH Mandatory
3 S-CCPCH FACH or/and PCH | Mandatory
4 More than one one or more Depending on UE
S-CCPCH FACH+ capabilities
one or more PCH
5 PICH N/A Mandatory
6 Three or more One or more DCH | Depending on UE The maximum number of DCHs and the
DPCH coded into one or radio access maximum channel bit rate are dependent on UE
more CCTrCH capabilities radio access capabilities.
7 One or two One or more DCH | Mandatory This combination is used for reference
DPCH coded into a single measurement channel.
CCTrCH
8 One or more PCH and/or Depending on UE The number of DCHs and the maximum channel
S-CCPCH + one | one or more FACH | radio access bit rate are dependent on the UE radio access
or more DPCH + one or more capabilities capabilities.
DCH coded into This combination is used for shared channel
one or more operation only.
CCTrCH
9 One or more One or more Depending on UE This combination is used for shared channel
PDSCH DSCH coded onto | radio access operation.
one or more capabilities
CCTrCH
10 | One or more PCH and/or Depending on UE This combination is used for shared channel
PDSCH + one or | one or more FACH | radio access operation.
more S-CCPCH | + one or more capabilities
DSCH coded onto
one or more
CCTrCH
11 | One or more One or more Depending on UE The maximum number of DCHs and the
PDSCH DSCH coded onto | radio access maximum channel bit rate are dependent on UE
+ one or more one or more capabilities radio access capabilities.
DPCH CCTrCH

+ one or more
DCH coded into
one or more
CCTrCH

This combination is used for shared channel
operation.
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Physical Transport Mandatory or Comment
Channel Channel dependent on UE
Combination Combination radio access
capabilities
12 | One or more PCH and/or Depending on UE The maximum number of DCHs and the
PDSCH + one or | one or more FACH | radio access maximum channel bit rate are dependent on UE
more S-CCPCH | + one or more capabilities radio access capabilities.
+ one or more DSCH coded onto This combination is used for shared channel
DPCH one or more operation.
CCTrCH + one or
more DCH coded
into one or more
CCTrCH
|| 13 | Zero, 0Sne or Zero, 0Gne or Depending on UE
more DPCH + more DCH coded radio access
zero, one or into one or more capabilities
more HS- CCTrCH + one or
PDSCH + one or | more HS-DSCH
more HS-SCCH coded into one
CCTrCH
NOTE: Reference: [12].

10.2.1 STATUS PRIMITIVES

10.2.1.1

This primitiveisused for L1 to indicate to RRC that synchronisation of a certain physical channel has been donein the
receiver. In FDD synchronisation is based on reception of the DPCCH, and in TDD synchronisation is based on Special
Burst, TB reception, and DPCH burst quality estimation._For 3.84Mcps TDD, when the UE isin cell DCH state but no
DL DPCH is configured the primitive is based on the methods specified in [5].

CPHY-Sync-IND

Parameters:

- CCTrCH ID (TDD only).

10.2.1.2

Primitive sent from L1 to RRC indicating that synchronisation of a previously configured connection has been lost in
the receiver. In FDD synchronisation is based on reception of the DPCCH, and in TDD synchronisation is based on
Specia Burst, TB reception, and DPCH burst quality estimation._For 3.84Mcps TDD, when the UE isin cell DCH
state but no DL DPCH is configured the primitive is based on the methods specified in [5].

CPHY-Out-of-Sync-IND

Parameters:

- CCTrCH ID (TDD only).

10.2.1.3 CPHY-Measurement-REQ
The Request primitive is used for RRC to configure L1 measurements.
Parameters:
- transmission power threshold;

- refer to clause 9 for measurement parameters.
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10.2.1.4 CPHY-Measurement-IND
The Indication primitive is used to report the measurement results.
Parameters:

- refer to clause 9 for measurement parameters.

10.2.1.5 CPHY-Error-IND

The CPHY -Error primitive is used to indicate to the management entity that an error has occurred as aresult of a
physical layer fault.

Parameters:

- error code.

10.2.1.6 CPHY-CPCH-EOT-IND

The CPHY -CPCH-EOT-IND primitiveisused by L1 to indicate RRC of an end of CPCH transmission event has
occurred. This primitiveis used in FDD only.

Parameters:

- No Parameter.
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8.2.2.7 Physical channel failure

If the received message caused the UE to be in CELL_DCH state and the UE according to subclause 8.5.4 failed to
establish the dedicated physical channel(s) indicated in the received message or for 3.84 Mcps TDD failed to establish
the physical channel(s) indicated in the received message to which DCCH(s) are mapped the UE shall:

1> if the CM_PATTERN_ACTIVATION_ABORTED flagis not set to TRUE:

2> revert to the configuration prior to the reception of the message (old configuration), including any HS-DSCH
and E-DCH configuration if existing;

2> if the UE wasin Cell DCH state prior to the reconfiguration:
3> perform the physical layer synchronisation procedure A as specified in [29] (FDD only);

3> after the establishment of the uplink physical channel, send DPCCH and no DPDCH according to [26]
during the number of framesindicated in the IE "PC preamble" in the variable
LATEST_CONFIGURED_SRB_DELAY_AND_PC_PREAMBLE; and

3> then not send any data on signalling radio bearers RBO to RB4 during the number of framesindicated in
the |E "SRB delay" in the variable LATEST _CONFIGURED _SRB_DELAY_AND_PC_PREAMBLE.

1> if the CM_PATTERN_ACTIVATION_ABORTED flagis set to TRUE or if the old configuration includes
dedicated physical channels (CELL_DCH state) and the UE is unable to revert to the old configuration:

2> initiate a cell update procedure according to subclause 8.3.1, using the cause "radio link failure”;
2> after the cell update procedure has completed successfully:
3> proceed as below.
1> if the old configuration does not include dedicated physical channels (CELL_FACH state):
2> select asuitable UTRA cell according to [4];
2> if the UE selects another cell than the cell the UE camped on upon reception of the reconfiguration message:
3> initiate a cell update procedure according to subclause 8.3.1, using the cause "Cell reselection”;
3> after the cell update procedure has completed successfully:
4> proceed as below.

1> transmit afailure response message as specified in subclause 8.2.2.9, setting the information elements as
specified below:

2> include the |E "RRC transaction identifier"; and

2> set it to the value of "RRC transaction identifier" in the entry for the received message in the table " Accepted
transactions' in the variable TRANSACTIONS; and

2> clear that entry;
2> set the |E "failure cause” to "physical channel failure”.
1> set the variable ORDERED _RECONFIGURATION to FALSE;
1> continue with any ongoing processes and procedures as if the reconfiguration message was not received.

The procedure ends.
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8.3.1.7a Physical channel failure
If thereceived CELL UPDATE CONFIRM message would cause the UE to transit to CELL_DCH state:

1> if the UE failed to establish the physical channel(s) indicated in the received CELL UPDATE CONFIRM
message according to the criteria defined in subclause 8.5.4 are not fulfilled; or

1> the received CELL UPDATE CONFIRM message does not contain dedicated physical channels;or:

1> for 3.84 Mcps TDD, the received CELL UPDATE CONFIRM does not contain physical channels to which
DCCH(s) are mapped

the UE shall:
1> if, caused by the received CELL UPDATE CONFIRM message
2> the |E "Reconfiguration” in the variable CIPHERING_STATUS is set to TRUE; and/or
2> the IE "Reconfiguration” in the variable INTEGRITY_PROTECTION_INFO is set to TRUE:
3> abort the ongoing integrity and/or ciphering reconfiguration;
3> if thereceived CELL UPDATE CONFIRM message contained the IE " Ciphering mode info":
4> set the |E "Reconfiguration™ in the variable CIPHERING_STATUS to FALSE; and
4> clear the variable RB_UPLINK_CIPHERING_ACTIVATION_TIME_INFO.
3> if thereceived CELL UPDATE CONFIRM message contained the |E "Integrity protection mode info":
4> set the |E "Reconfiguration™ in the variable INTEGRITY_PROTECTION_INFO to FALSE; and
4> clear the variable INTEGRITY_PROTECTION_ACTIVATION_INFO.

1> if the variable ORDERED_RECONFIGURATION is set to TRUE caused by the received CELL UPDATE
CONFIRM message:

2> set the |E "failure cause” to "physical channel failure”;

2> set the variable ORDERED_RECONFIGURATION to FALSE.
1> if V302 isequal to or smaller than N302:

2> select asuitable UTRA cell according to [4];

2> set the contents of the CELL UPDATE message according to subclause 8.3.1.3, except for the |IE " Cell
update cause" which shall be set to "Radio link failure";

2> submit the CELL UPDATE message for transmission on the uplink CCCH;

2> increment counter V302,

2> restart timer T302 when the MAC layer indicates success or failure to transmit the message.
1> if V302 is greater than N302:

2> clear the variable RB_UPLINK_CIPHERING_ACTIVATION_TIME_INFO;

2> clear the variable INTEGRITY_PROTECTION_ACTIVATION_INFO;

2> in case of acell update procedure:

3> clear the entry for the CELL UPDATE CONFIRM message in the table "Rejected transactions' in the
variable TRANSACTIONS.
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2> release dll itsradio resources;

2> indicate release (abort) of the established signalling connections (as stored in the variable
ESTABLISHED SIGNALLING_CONNECTIONS) and established radio access bearers (as stored in the
variable ESTABLISHED_RABS) to upper layers;

2> clear the variable ESTABLISHED_SIGNALLING_CONNECTIONS;
2> clear the variable ESTABLISHED RABS;
2> set the variable CELL_UPDATE_STARTED to FALSE;

2> enter idle mode.

----------------------------------------------- 3rd Change

8.5.6 Radio link failure criteria and actions upon radio link failure

In CELL_DCH State, after receiving N313 consecutive "out of sync" indications from layer 1 for the established
| DPCCH physical channel in FDD, and the physical channels BPCH-associated with mapped DCCHsin TDD, the UE
shall:

1> start timer T313;

1> upon receiving N315 successive "in sync" indications from layer 1 and upon change of UE state:
2> stop and reset timer T313.

1> if T313 expires.
2> consider it asa"Radio link failure".

Periods in time where neither "in sync" nor "out of sync" is reported by layer 1 do not affect the evaluation of the
number of consecutive (resp. successive) "in sync" or "out of sync" indications.

When aradio link failure occurs, the UE shall:
1> clear the dedicated physical channel configuration;
1> perform actions as specified for the ongoing procedure;
1> if no procedure is ongoing or no actions are specified for the ongoing procedure:

2> perform a cell update procedure according to subclause 8.3.1 using the cause "radio link failure".

8.5.25 Actions related to HS DSCH_RECEPTION variable
Thevariable HS DSCH_RECEPTION shall be set to "TRUE" only when al the following conditions are met:

1> for FDD and 1.28 Mcps TDD:

- theUEisin CELL_DCH dtate;

1> for 3.84 Mcps TDD:

- adedicated physical channel is allocated to the UE in the uplink;

1> thevariable H_RNTI is set;
1> the UE has a stored |E "HS-SCCH info";
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1> the UE hasa stored |IE "HARQ info";
1> for FDD:
2> one of theradio linksin the active set is configured as the serving HS-DSCH radio link;
2> the UE has stored the following | Es:
- |E"Measurement Feedback Info";
- IE"Uplink DPCH Power Control Info" including stored Aack, Anack and Ack-NACK Repetition factor.
1> for 3.84 Mcps TDD, the UE has stored the following I E:
- IE"HS-PDSCH Timeslot Configuration”.
1> for 1.28 Mcps TDD, the UE has stored the following I E:
- IE"HS-PDSCH Midamble Configuration”.
1> thereis at least one RB mapped to HS-DSCH,;

1> at least for one of the RB’s mapped to HS-DSCH, there is at |east one MAC-hs queue (including the IE "MAC-d
PDU size Info") configured for the concerning MAC-d flow;

NOTE: To enable or disable HS-DSCH reception, the UTRAN has the possibility to add/remove the concerning
HS-DSCH related RB mapping options, add/remove the concerning MAC-d flows or, for FDD,
add/remove the serving HS-DSCH radio link or, for TDD add/remove H-RNTI upon hard handover.

If any of the above conditionsis not met and the variable HS DSCH_RECEPTION is set to TRUE, the UE shall:
1> set the variable HS_DSCH_RECEPTION to FALSE;
1> stop any HS_SCCH reception procedures,
1> stop any HS-DSCH reception procedures;
1> clear the variable H_RNTI and remove any stored H-RNTI;
1> act asif the IE"MAC-hsreset indicator” is received and set to TRUE;
1> release all HARQ resources,
1> no long consider any radio link to be the HS-DSCH serving radio link.

1> For 3.84 Mcps TDD, if adownlink DPCH is not assigned the UE shall clear the uplink DPCH configuration and
initiate the Cell Update procedure according to clause 8.3.1, cause “radio link failure’

NOTE: If configured for HS-DSCH and not explicitly indicated as being cleared, the UE will have still stored the |Es
"HARQ info", "Added or Reconfigured MAC-d flow", "RB mapping Info" and "Downlink HS-PDSCH
information™.

Whenever the variable HS DSCH_RECEPTION is set to TRUE, the UE shall:
1> perform HS_SCCH reception procedures according to the stored HS-SCCH configuration as stated in:
2> subclause 8.6.6.33 for the IE "HS-SCCH Info".
1> perform HS-DSCH reception procedures according to the stored HS-PDSCH configuration as stated in:
2> subclause 8.6.3.1b for the IE "H-RNTI";
2> subclause 8.6.5.6b for the IE "HARQ info";
2> subclause 8.6.6.34 for the | E "Measurement Feedback Info".

Whenever the variable HS DSCH_RECEPTION is set to FALSE, the UE shall:
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1> not perform HS_SCCH reception procedures;

1> not perform HS-DSCH reception procedures.

B.3 UTRA RRC Connected Mode States and Transitions

B.3.1 CELL_DCH state
The CELL_DCH state is characterised by

- For 3.84 Mcps TDD: A dedicated physical channel is allocated to the UE in uplink and downlink or a dedicated
physical channel is alocated to the UE in the uplink and HS DSCH RECEPTION is set to TRUE.

- A dedicated physical channel is alocated to the UE in uplink and downlink.
- TheUEisknown 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-gtate 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 aDSCH. In TDD a PUSCH may aso 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.
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4.1.2.7 HS-DSCH —High Speed Downlink Shared Channel

The High Speed Downlink Shared Channel (HS-DSCH) is a downlink transport channel shared
by several UEs. The HS-DSCH is associated with ere-dewntink-BPCH-and-one or several
Shared Control Channels (HS-SCCH). The HS-DSCH is transmitted over the entire cell or over
only part of the cell using e.g. beam-forming antennas.

6.2.7.1 HS-DSCH/HS-SCCH Association and Timing

The HS-DSCH is always associated with ene-BL-BPCH-and-a number of High Speed Shared
Control Channels (HS-SCCH). The number of HS-SCCHSs that are associated with an HS-DSCH
for one UE can range from a minimum of one HS-SCCH (M=1) to a maximum of four HS-SCCH
(M=4). All relevant Layer 1 control information is transmitted in the associated HS-SCCH i.e. the
HS-PDSCH does not carry any Layer 1 control information.

The HS-DSCH related time dot information that is carried on the HS-SCCH refers to the next
valid HS-PDSCH allocation, which is given by the following limitation: There shall be an offset
of Nysscer = 4 time dots between the HS-SCCH carrying the HS-DSCH related information and
thefirst indicated HS-PDSCH (in time) for agiven UE. The HS-DSCH related time dlot
information shall not refer to two subsequent radio frames but shall always refer to either the
same or the following radio frame, asillustrated in figure 21A. Note that the figure only shows
the HS-SCCH that carries the HS-DSCH related information for the given UE.

Radio Frame #n

A

\4

st
HS-SCCH HS-PDSCH

v

n HS-SCCH

Radio Frame #n Radio Frame #n+1

4
A

1st

HS-SCCH HS-PDSCH

v

Nys.scen

Figure 21A: Timing for HS-SCCH and HS-DSCH for different radio frame configurations for
a given UE
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4.4.2 Dedicated channel synchronisation
4421 Synchronisation primitives

44211 General

For the dedicated channels, synchronisation primitives are used to indicate the synchronisation status of radio links,
both in uplink and downlink. The definition of the primitivesis given in the following subclauses.

When operating HS-DSCH, the configuration of a downlink DPCH by UTRAN is optional (this appliesto 3.84Mcps
TDD only). Subclause 4.4.2.1.2 relates to downlink synchronisation in the case that an uplink and downlink DPCH
have been configured by higher layers. Subclause 4.4.2.1.2arelates to downlink synchronisation for 3.84Mcps TDD
in the case that only an uplink DPCH has been configured by higher layers.

4.42.1.2 Downlink synchronisation primitives

Layer 1 in the UE shall check the synchronization status of each DL CCTrCH individualy in every radio frame All
bursts and transport channels of a CCTrCH shall be taken into account. Synchronisation status isindicated to higher
layers, using the CPHY -Sync-IND or CPHY -Out-of-Sync-IND primitives. For dedicated physical channels
configured with Repetition Periods [15 ] only the configured active periods shall be taken into account in the
estimation. The status check shall also include detection of the Special Bursts defined in 4.5 for DTX.

The criteriafor reporting synchronization status are defined in two different phases.

Thefirst phase lasts until 160 ms after the downlink CCTrCH is considered to be established by higher layers.
During this time, Out-of-sync shall not be reported. In-sync shall be reported using the CPHY -Sync-IND primitive if
any one of the following three criteriais fulfilled.

a) The UE estimates the burst reception quality over the previous 40 ms period to be better than athreshold Q;,.
This criterion shall be assumed not to be fulfilled before 40 ms of burst reception quality measurement have
been collected.

b) At least one transport block with a CRC attached isreceived in a TTI ending in the current frame with correct
CRC.

¢) The UE detects at least one Special Burst. Specia Burst detection shall be successful if the burst is detected
with quality above athreshold, Qg,,, and the TFCI is decoded to be that of the Specia Burst.

The second phase starts 160 ms after the downlink dedicated channel is considered established by higher layers..
During this phase both Out-of-Sync and In-Sync are reported as follows.

Out-of-sync shall be reported using the CPHY -Out-of-Sync-IND primitive if al three of the following criteriaare
fulfilled:

- the UE estimates the received dedicated channel burst quality over the last 160 ms period to be worse than a
threshold Q.. The value, Qo is defined implicitly by the relevant testsin [2];

- no Special Burst is detected with quality above a threshold Qg0 Within the last 160 ms period. The value
Qgout 1S defined implicitly by the relevant testsin [2];

- over the previous 160 ms, no transport block has been received with a correct CRC

If the UE detects the beacon channel reception level [10 dB] above the handover triggering level, the UE shall use
320 ms estimation period for the burst quality evaluation and for the Special Burst and CRC detection window.
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In-sync shall be reported using the CPHY -Sync-IND primitive if any of the following criteriais fulfilled:

- the UE estimates the received burst reception quality over the last 160 ms period to be better than a threshold
Qin- The value, Q;, is defined implicitly by the relevant testsin [2].

- the UE detects at least one Special Burst with quality above athreshold Qg Within the last 160 ms period.
The value, Qgin, is defined implicitly by the relevent testsin [2].

- atleast onetransport block with a CRC attached isreceived in a TTI ending in the current frame with correct
CRC.

If the UE detects the beacon channel reception level [10 dB] above the handover triggering level, the UE uses 320
ms estimation period for the burst quality evaluation and for the Specia Burst detection window.

If no data are provided by higher layers for transmission during the second phase on the downlink dedicated
channel then DTX shall be applied as defined in section 4.5.

How the primitives are used by higher layersis described in [15]. The above definitions may lead to radio frames
where neither the In-Sync nor Out-of-Sync primiatives are reported.

4.4.2.1.2a Downlink synchronisation primitives for HS-channels (3.84Mcps TDD only)

In the case that an uplink DPCH has been configured by higher layers but a downlink DPCH has not been
configured, the UE shall report downlink synchronisation status based upon other downlink physical channels.

The UE shall monitor the received beacon signal level within the cell and shall average the received beacon power
over aperiod of 160ms. This averaged value is denoted P, dBm. The UE shall also monitor and average over the
same period, the ISCP on the assigned HS-SCCH resources. This valueis denoted |s sccq dBm. A gquality value
Qnsisformed as follows:

Ohs = Py — s scch t+ Dhssync

- where Dysgnc iS Signalled by higher layers.

In-sync shall be reported using the CPHY -Sync-IND primitive each time an HS-DSCH CRC passis detected. On
this event, an indicator maintained by the UE termed “HS-DSCH_failure” shall be set to ‘false’. In-sync shall also
be reported if the HS-DSCH_failure indicator is set to ‘false” and during the last 160ms period, Qns > Qhsin, Where
Ohsnisaquality threshold defined implicitly by the relevant testsin [2].

Out-of-sync shall be reported using the CPHY -Out-of-Sync-IND primitive. “Qut-of-sync” is generated in the event
that, during the last 160ms period, Qns < Qnsout. Where Qngy,,e is a quality threshold defined implicitly by the relevant
testsin [2]. CPHY -Out-of-Sync-IND shall also be generated in the event of 16 successive HS-DSCH CRC failures.
On occurrence of this event, the HS-DSCH _failure indicator shall be set to ‘true’.

How the primitives are used by higher layersis described in [15]. The above definitions may lead to radio frames
where neither the In-Sync nor Out-of-Sync primitives are reported. They may also, under some circumstances, lead
to radio frames in which both In-Sync and Out-of-Sync primitives are generated. In thisinstance, In-sync shall
override Out-of-Sync and the Out-of-Sync primitive shall not be reported.

5.3.2 DCH synchronization

The DPCH synchronisation is the same as that of 3,84 Mcps TDD, cf. [4.4.2 Dedicated channel synchronisation]-
with the exception that downlink synchronisation procedures based on HS-channels (subclause 4.4.2.1.2a) are not
applicable to the 1.28Mcps TDD mode.
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