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1 Introduction
This document proposes procedures for Radio Link establishment and Sync Status reporting for TDD. It followsthe
general approach recently defined for FDD, including the introduction of two phases.

This proposal incorporates the transmission and detection of the TDD Special Burstsinto the process. The use of
Special Burstsfor TDD in the event of DTX has been an established feature of TDD, but prior to this proposal, no
procedure has been defined to specify either the criteriafor transmission of these bursts or the criteriafor use of special
burst detections to establish the In-Sync condition or to avoid fal se declaration of the Out-of-sync condition.

Addtionally, this CR corrects several typographical errors.

2 Specific Changes

Section 4.2.2.3.2 Power Control Loop corrects an obvious typographical error.in the definition of SIR

Section 4.2.2.3.3 Out of synchronisation handling defines the conditions for the UE to turn off its Transmitter. The
criteriafor this action are that the UE estimates the signal quality over an estimation window to be below athreshold
and also fails to detect a Special Burst within the search window. The window for both quality estimation and Special
Burst detection is 160 ms when the beacon power isless than 10 above the handover triggering level, and 320 ms when
the beacon power is more than 10dB above the handover triggering level. Thisisunchanged from the existing Version.
The UE may turn power back on if either the estimated quality is above the threshold or a Special Burst is detected.

Section 4.4.2.1.2 Downlink synchronisation primitives defines two phases, as exist for FDD. Out of Sync is declared
when al three conditions occur::

?? Estimated signal quality below athreshold
?? Failure to detect a Special Burst
?? Failureto detect a correct CRC

In thefirst phase the estimation/search window is 40 ms; in the second phaseit is 160 ms, or 320 ms, depending on
received strength of the beacon power.

In Sync shall be declared if any one of the three conditions occur:
?? Estimated signal quality above athreshold

?? Detection of a Special Burst

?? Detection of acorrect CRC

Sections 4.4.2.1.3 Uplink synchronisation primitives, 4.4.2.2.1 Downlink radio link failure, and 4.4.2.2.2 Uplink radio
link failure/restoreclarify that Sy nchronization Status for TDD is based on CCTrCHs.

Section 4.5 on DTX clarifiesthe format for the Special Burst and gives rulesto specify when these bursts shall be
transmitted. The highest rate will be during initial phase.
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42232 Power Control Loop

After the synchronisation between UTRAN and UE is established, the UE transitsinto open-loop transmitter power
control (TPC).

The power setting for each uplink DPCH in one CCTrCH shall be calculated by the following equation:

PuL =?Lp.ccrcH +(1—?)L0 + Igs + SIRtarceT+ Constant value

where

PuL: Power setting in dBm, cf. section “Combination of physical channelsin uplink” in[10]; Thisvalue
corresponds to a particular CCTrCH (due to CCTrCH-specific SIRrarcet) and a particular timeslot
(dueto possibly timeslot-specific ? and Igrs).

Lp-copon Measure representing path lossin dB (reference transmit power is broadcast on BCH).

Lo: Long term average of path lossin dB.

IgTs: Interference signal power level at cell's receiver in dBm, which is broadcast on BCH.

?: ? isaweighting parameter which represents the quality of path loss measurements. ? may be a
function of the time delay between the uplink time slot and the most recent down link time slot
containing a beacon channel, see [8]. ? iscalculated at the UE. An example for calculating? asa
function of thetime delay isgivenin annex A.1.

SIRTARGET: Target SINR in dB. A higher layer outer loop adjusts the target SIR.

Constant value: This value shall be set by higher Layer (operator matter). and is broadcast on BCH.

If the midambleis used in the evaluation of Lp.ccpcn and Lg, and the Tx diversity scheme used for the P-CCPCH
involves the transmission of different midambles from the diversity antennas, the received power of the different
midambles from the different antennas shall be combined prior to evaluation of these variables

42233 Out of synchronisation handling

Asstated in 4.2.3.3, the association between TPC commands sent on uplink DPCH and PUSCH, with the power
controlled downlink DPCH and PDSCH is signaled by higher layers. In the case of multiple DL CCTrCHSsiit is possible
that an UL CCTrCH will provide TPC commands to more than one DL CCTrCH.

In the second phase of synchronisation evaluation, as defined in 4.4.2.1.2 , the UE shall shut off the uplink transmission
of an UL CCTrCH if the following criteria is-are fulfilled for any one of the DL CCTrCHs commanded by its TPC:

- The UE estimates the received dedicated channel burst quality over the last {160} ms period to be worse than a
threshold Qout. and in add|t|on no spedal burst, asdefined in 4 5.is detected W|th quality above athreshold, Qg Fhis

e annel stence. Qoyt aNd Ouyo e Fs-defined
|mpI|C|tIy by the rel evant testsm [2]._If the UE detects the beacon channel reception level [10 dB] above the handover

triggering level, then the UE shall use a 320 ms estimation period for the burst guality evaluation and for the Special
Burst detection window.:

UE shall subsequently resume the uplink transmission of the CCTrCH if the following criteria is-are fulfilled:

- The UE estimates the received dedicated CCTrCH burst reception quality over the last {160} ms period to be
better than athreshold Q.n-or the UEdetects aburst Wlth qualltv above threshold Qpin.and TFCI decoded to be
that of the Special Burst. a al
existence-Q, and Qg are: ledeflned |mpI|C|tIy by the reI evant tests in [2] If the UE detectsthe beacon channel
reception level [10 dB] above the handover triggering level, then the UE shall use a 320 ms estimation period
for the burst quality evaluation and for the Special Burst detection window.

3GPP
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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.

44212 Downlink synchronisation primitives

Layer1i in the UE shall check the Svnchronlzanon status of each DL CCTrCH individually in every radio frame.-check
d annels-All bursts and transport channels of a CCTrCH shall be
taken |nto account Synchronlsatlon statu3|smd|cated 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 aTTI ending in the current frame with correct CRC.

¢) The UE detects at |east one Special Burst. Special Burst detection shall be successful if the burst is detected with
quality above athreshold, Qg;in. and the TECI is decoded to be that of the Special 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 all three any-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, Q¢ isdefined implicitly by the relevant testsin [2];

- no Special Burst is detected with quality above athreshold Qgout. —FRs-criterionts-neverfulfilled during the first
160l msof the dedicated channel'sexistence. The value Qu.-Quoe. iSdefined implicitly by therelevant 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 uses
[320] ms estimation period for the burst quality evaluation and for the Special Burst and CRC detection window.;

In-sync shall be reported using the CPHY-Sync-IND primitive if _any one both-of -the following criteriaisare fulfilled:

- the UE estimates the received burst reception quality over the last {160} ms period to be better than a threshold Qj_.
Thevalue, Qiisdefined implicitly by the relevant testsin [2].

- the UE detects at least one Snemal Burst W|th qualltv above athreshold thm The value, Qspin. |s defined |mnI|C|tIv
by the relevent testsin [2]. - al = o
existence: Qmsﬁdeﬁned-tmpusm%by-the@evant-t%tsm%

3GPP
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- atleast one transport block with a CRC attached as-observed-onall TrCHsusing CRC  isreceivedin a TTI ending
in the current frame with correct CRCH-thereis-noT+CHusing-CRCthiscriterionisalwaysfulfilled.

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 Special Burst and CRC detection window.

If no data are provided by higher layers for transmission during the second phase on the downlink dedicated channel

then DTX shaII be aoolred asdefrned in sectron 4. Sm-syne—shaLLbereperteduemgutheGQHLSyne-tN&phmr%n

How the primitives are used by higher layersisdescribed in [15]._The above definitions may lead to radio frames
where neither the In-Sync or Out-of-Sync primatives are reported.

44213 Uplink synchronisation primitives

Layer 1 in the Node B shall every radio frame check synchronisation status, individually for each UL CCTrCH -of the
radio link. Synchronisation statusisindicated to the RL Failure/Restored triggering function using either the CPHY-
Sync-IND or CPHY-Out-of-Sync-IND primitive.

The exact criteriafor indicating in-sync/out-of-sync is not subject to specification, but could e.g. be based on received
burst quality or CRC checks. One example would be to have the same criteria as for the downlink synchronisation
status primitives.

44.2.2 Radio link monitoring

44221 Downlink radio link failure

The downlink CCTrCHs radio-links-are monitored by the UE, to trigger radio link failure procedures. The downlink
radio link-CCTrCH failure criteriastatus is specified in [15], and is based on the synchronisation status primitives
CPHY-Sync-IND and CPHY-Out-of -Sync-IND, indicating in-sync and out-of-sync respectively._These primitives shall
provide status for each DL CCTrCH separately.

44222 Uplink radio link failure/restore

The uplink CCTrCHsraAtoJmks are monitored by the Node B |n order to trigger CCTrCHradio link failure/ restore
procedura; a een-estal e . . .

The uplink CCTrCH radio-link failure/restore status criteriais reported using based-en the synchronisation status
primitives CPHY-Sync-IND and CPHY-Out-of-Sync-IND, indicating in-sync and out-of-sync respectively.

When the CCTrCHradio-link isin thein-sync state, Node B shall start timer T_RLFAILURE after receiving
N_OUTSYNC_IND consecutive out-of-sync indications. Node B shall stop and reset timer T_RLFAILURE upon
receiving successive N_INSYNC_IND in-syncindications. If T_RLFAILURE expires, Node B shall indicate to higher
layers which CCTrCHs are out-of-sync usi ng the wnchronlzatl on status pri mltlvoﬁ Furthermore the CCTrCH state
shall be changed to the out- of -sync State atew =t

The specific parameter settings (valuesof T_RLFAILURE, N_OUTSYNC_IND, and N_INSYNC_IND) are
configurable, see[16].

3GPP
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4.5 Discontinuous transmission (DTX) of Radio Frames

Discontinuous transmission (DTX) is applied in up- and downlink individually for each CCTrCH in case when-thetotal
bit rate after transport channel multiplexing differs from the total channel bit rate of the allocated-dedicated physical
channels allocated to a CCTrCH.

Rate matching is used in order to fill resource units completely, that are only partialy filled with data. In the case that
after rate matching and multiplexing no data at all isto be transmitted in a resource unit the complete resource unit is
discarded from transmission. This applies also to the case where only one resource unit is allocated and no data has to
be transmitted.

4.5.1 Use of Special Bursts fo DTX

In case there are no transport blocks provided for transmission by higher layersfor any given CCTrCH after link
establishment, then a Special Burst shall be transmitted in the first allocated frame of the transmission pause. If there is
aconsecutive period of ?2N_OUTSYNC IND/2-1?frames without transport blocks provided by higher layers, then
another special burst shall be generated and transmitted at the next possible frame. This pattern shall be continued until

transport blocks are provided for the CCTrCH by the higher layers.

This special burst shall should have the same slot format as the rormal burst used for data provided by higher layers.
where DTX isused-The special burst isfilled with an arbitrary bit pattern, containsa TFCI and TPC bitsif inner loop
PC isapplied_and is transmitted for each CCTrCH individually on the physical channel which is defined to carry the
TECI, . The TFCI of the special burst shal culd indicate that there were no transport blocks provided for transmission
by higher layers asdefined in [15]. is-ho-datato-betransmitted. The transmission power of the special burst shall be the
same as that of the substituted physical channel of the CCTrCH carrying the TFECI.

4.5.2 Use of Special Bursts for Initial Establishment

Upon initial establishment and either 160 ms following detection of in-sync, or until the first transport block is received
from higher layers, both the UE and the Node B shall transmit the special burst for each CCTrCH for each assigned

resource which was scheduled to include a TECI.
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