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This contribution introduces the radio link synchronisation concept in TS 25.214 V3.1.0, according to the guidelines
agreed by the RRM ad hoc (excerpt from approved RRM ad hoc report):

- NBAP will be used both for reporting out-of-synch and in-synch detection.
- Action: RAN WGL1 is to determine the criteria for the downlink case.

- Action: RAN WGL1 is to determine the reference algorithm for out-of-synch and in-synch detection in the Node
B (uplink). For TDD it was accepted that a use of periodic in-sync reporting is FFS.

- Action: RAN WG3 isto add the parameters in support of this reference algorithm in NBAP (uplink).

- Action: RAN WG4 is to define tests (detection point is when UE switches off uplink transmission).
The changes proposed are the following:

- Use of the synchronisation status primitives is defined.

- Thedetailed downlink criteriafor synchronisation status is defined. It has been noted that it may be difficult to
put a direct requirement on the TPC error rate. What is really needed is that the case with "bad DPCCH",
which leads to bad TPC command detection and increased uplink interference due to the TPC errors, should be
testable and tests should be defined in WG4 to ensure that triggering is working well. However, some text is
still needed in the WGL1 specification. Hence, the very loose terminology "DPCCH" quality is used. If this can
be trandlated into pilot bits SIR, TPC bits SIR, TPC command error rate etc, will be determined by WG4's
definition of the test.

- Three uplink radio link states are introduced to explain how Node B shall behave and what messages to
generate in the different situations that can arise.

- The network functions that take the inputs from the primitives and trigger the RL Failure and RL Restored
procedures are defined.

- The parameter Sk is not needed. Radio link establishment failureis specified in TS 25.331, and there also all
the involved counters are described. Excerpt from TS 25.331, section 8.5.4:

"When a physical dedicated channel establishment isinitiated by the UE, the UE shall start atimer T312 and
wait for layer 1 to indicate N312 successive 'in sync' indications. At this occasion, the physical channel is
considered established and the timer T312 is stopped and reset. If the timer T312 expires before the physical
channel is established, the UE shall consider this as a'physical channel establishment failure'.”

- When anew radio link is added, the UE may not be in a position to start the chip and frame synchronisation
before transmission of the new radio link is started. This is because non-synchronised activation can be used in
the network, and then Node B may start transmission before the UE has received the active set update message
via RRC. This has been reflected in deleting the current text in bullet @) in the new section 4.3.2.3.
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- Since the order of activation of different steps of the synchronisation process is unknown, figures 1 and 2 are
incorrect. Instead of correcting the figures they have been deleted, since the process is more clearly described in
the text.

- Theradio link establishment procedures have been updated to reflect the fact that more then one radio link can
be added at the same time. The current description talks about adding one radio link at the time.

For the uplink, the description could be simplified somewhat if aterm like "radio link set" was introduced to indicate
radio links that are softer combined within Node B. Then "radio links that are not to be combined in Node B (softer
handover combining)" would be translated into "radio links belonging to different radio link sets". The text might be
updated later on if need for such aterm is decided to be useful, something that RAN WG3 would probably have view
on.

This CR supersedes CR 25.214-051 (R1-00-0054) aready approved by RAN WGL.
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4 Synchronisation procedures

4.1 Cell search

During the cell search, the UE searches for a cell and determines the downlink scrambling code and common channel
frame synchronisation of that cell. How cell search istypically done is described in Annex C.

4.2 Common physical channel synchronisation

The radio frame timing of all common physical channels can be determined after cell search. The P-CCPCH radio
frame timing is found during cell search and the radio frame timing of all common physical channel are related to that
timing as described in 25.211.

4.3 DPCCH/DPDCH synchronisation

4.3.1 Synchronisation primitives

4.3.1.1 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 sub-clauses.

4.3.1.2 Downlink synchronisation primitives

Layer 1 in the UE shall every radio frame indicate synchronisation status of the downlink dedicated channels to higher
layers, using either the CPHY -Sync-IND or CPHY -Out-of-Sync-IND primitive.

A radio frame shall be reported as out-of-sync with the CPHY -Out-of-Sync-IND primitive if any of the following
criteriais fulfilled:

- The UE estimates the DPCCH quality over the last 200 ms period to be worse than a threshold Qg This
criterion shall never be fulfilled during the first 200 ms of the dedicated channel's existence. Qo is defined
implicitly by the relevant testsin TS 25.101.

- Thelast 20 transport blocks, as observed on all TrCHs using CRC, are received with incorrect CRC. In
addition, over the last 200 ms, no transport block has been received with correct CRC.

A radio frame shall be reported as in-sync with the CPHY -Sync-IND primitive if both of the following criteriaare
fulfilled:

- The UE estimates the DPCCH quality over the last 200 ms period to be better than a threshold Q.. This
criterion shall always be fulfilled during the first 200 ms of the dedicated channel's existence. Qi is defined
implicitly by the relevant testsin TS 25.101.

- At least one transport block, as observed on all TrCHs using CRC, is received with correct CRC.

How the primitives are used by higher layersis described in TS 25.331.

4.3.1.3 Uplink synchronisation primitives

Layer 1 in the Node B shall every radio frame indicate synchronisation status of all combined radio links, using either
the CPHY -Sync-IND or CPHY -Out-of-Sync-IND primitive. Hence, for radio links that are combined in Node B
("softer handover combining™), only one synchronisation status indication shall be given per set of combined radio
links.
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Reporting of CPHY -Sync-IND corresponds to a radio frame determined to be in-sync, while reporting of CPHY -Out-
of-Sync-IND corresponds to aradio frame determined to be out-of-sync. The exact criteria for determining the radio
frame to be in-sync/out-of-sync is not subject to specification, but could e.g. be based on received DPCCH quality or
CRC checks. One example would be to have the same criteria as for the downlink synchronisation status primitives.

4.3.2 Radio link establishment

4.3.2.11 General

The synchronisati jcal ysieal-channelsestablishment of aradio link can be divided into two cases;

- when thereis no existing radio link, i.e. when at |east aone downlink dedicated physical channel and one
uplink dedicated physical channel are toshalt be set up-at-the same time;

- or when one or severa radio links already exist, i.e. when at |east onea downlink dedicated physical channel is
toshalt be set up and there-already-exist an uplink dedicated physical channel already exists.

The two cases are described in sub-clauses 4.3.2.2 and 4.3.2.3 respectively.

In Node B, after radio link combining, the uplink radio link(s) can be in three different states: initial state, out-of-sync
state and in-sync state. Transitions between the different statesis shown in figure 1 below. The state of the Node B at
the start of radio link establishment is described in the following sub-clauses. Transitions between initial state and in-
sync state are described in sub-clauses 4.3.2.2 and 4.3.2.3 and transitions between the in-sync and out-of-sync states
are described in sub-clause 4.3.3.2.

Initial
state

RL Restore

RL Failure

In-sync /\
state v

RL Restore

Out-of-sync
state

Figure 1: Node B radio link states and transitions.

4.3.2.2 No existing uplink-dedicated-channelradio link

Fhe-assumption-for-this-caseisthatWhen one or severa radio links are to be established and there is no existing radio
link for the UE already, a dedicated physical channel BPCCH/BDPBCH isto be set up in uplink and at least one
dedicated physical channel is to be pair-shat-be-set up -beth-uphink-and-in downlink;-and-that-there-exist-no-uphink
DBPCCH/BPBCH-already. This corresponds to the case when a dedicated physical channel isinitialy set up on a

frequency.

Ilnksytnehten&atten eﬂabllshment#lew is shewem#gure—l—asfollows
a) Node B considers the radio links which are to be set up tobein the initial state. UTRAN starts the transmission

of downlink DPCCH/DPDCHs.

b) The UE establishes downlink chip-synehrenization and frame synchroniszation based on the P-CCPCHERICH
timing and timing offset information notified from UTRAN. Frame synchroniszation can be confirmed using
the fFrame sSynchroni szation w\ord. Downlink svnchronlsatlon status |s reported to higher layers every rad|o

frame according to sub clause 4.3.1.2. .
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onsder the downllnk phvscal Channel establlshed upllnk DPCCH/DPDCH transmlsson is started. The
timing of the start of the uplink channelsis as defined in sub-clause 7.7 in [1].

d) UTRAN establishes uplink ehannel-chip-synechrenization and frame synchroniszation. Frame synchroniszation
can be confirmed usi ng the fFrame s%ynchronlszatlon wWord. Suee&esﬁul—#amesynehrem%aﬂem&eenﬁ%med

until N INSYNC IND successive in-sync indications are rece|ved from layer 1, when Node B shall trigger the

RL Restore procedure indicating which radio links have obtained synchronisation. When RL Restore has been
triggered the relevant radio links shall be considered to be in the in-sync state. The parameter value of
N_INSYNC IND isconfigurable, see TS 25.433. The RL Restore procedure may be triggered several times,
indicating when synchronisation is obtained for different radio links.

UE UTRAN

Start downlink
synchronisation process

€« -] Start transmission of
downlink channels

Establish chip and frame
synchronisation and report Start uplink

status to higher layers synchronisation process

Start transmissionof | >
uplink channels

Establish chip and frame
synchronisation and report
status to higher layers

v .

: : - : : :
gure-L Synelnenl_sauel I.eSEab:s:' e EIIIG” fordedicated-channels

4.3.2.3 With-existing-uplink-dedicated-channelOne or several existing radio links

When one or severa radio links are to be established and one or several radio links already exist, Fhe-assumption-for
this-casetsthatthere-adready-exist there is an existing DPCCH/DPDCH s-in the uplink, and at |east one corresponding
dedicated physical channel shall be set up in the downlink. This corresponds to the case when-a new radio links eelt

has-beenare added to the active set in-soft-handever-and-shall-begin-s downlink transmission starts for those radio
links.
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b)

are not to be combined Wlth existing radlo linksin the Node B are to be considered in |n|t|al state. New radio
links that are to be combined in Node B with aready existing links ("softer handover combining"), shall be
considered to be in the current state of the group of radio links to be combined with the new radio link.

UTRAN starts the transmission of the downlink DPCCH/DPDCH at a frame timing such that the frame timing
received at the UE will be within Ty + 148 chips prior to the frame t| ming of the uplink DPCCH/DPDCH at the
UE. Simultaneously, UTRAN then-stal ‘ he-establishes uplink

chip and frame synchronisation of the new radlo ImkDPGGH#DPDGH—transrmtted—the%E Frame
synchronlszatlon can be confirmed using the fFrame s%ynchronlzatlon wWord. Sueeeeetul—frame

2 y yers: Radio links
consrdered to bein thelnltlal state shaII remanin thelnltlal state until N INSYNC IND successive in-sync
indications are received from layer 1, when Node B shall trigger the RL Restore procedure indicating which
radio links have obtained synchronisation. When RL Restore is triggered the relevant radio links shall be
considered to be in the in-sync state. The parameter value of N INSYNC IND is configurable, see TS 25.433.
The RL Restore procedure may be triggered several times, indicating when synchronisation is obtained for
different radio links.

! The UE establishes chip and frame
Wnchronlsetl on of the new radlo Ilnkelewnhnk—ehannels#emhandever—elestmatreneen -Frame
synchronlszatlon can be confirmed using the fFrame s%ynchronlzatlon wWord. Sueeeeetul—frame

svnchronlsatlon status shaII be reported to hlqher Iavers every radlo frame accordl ng to sub- cI ause 4.3.1.2.

UE UTRAN

Start downlink
synchronisation process

Start transmission of
downlink channels

[
Establish chip and frame |
synchronisation and report Start uplink
status to higher layers synchronisation process

Establish chip and frame
synchronisation and report
status to higher layers

v .

: o S list low f : | channels:
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4.3.3 Radio link monitoring

4.3.3.1 Downlink radio link failure

The downlink radio links shall be monitored by the UE, to trigger radio link failure procedures. The downlink radio
link failure criteriais specified in TS 25.331, 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.

4.3.3.2 Uplink radio link failure/restore

The uplink radio links are monitored by the Node B, to trigger radio link failure/restore procedures. Once the radio
links have been established, they will be in the in-sync or out-of-sync states as shown in figure 1 in sub-clause 4.3.2.1.
Transitions between those two states are described below.

The uplink radio link failure/restore criteriais based on the synchronisation status primitives CPHY -Sync-IND and
CPHY -Out-of-Sync-IND, indicating in-sync and out-of-sync respectively. Note that for radio links that are combined
in Node B ("softer handover combining™), only one synchronisation status indication shall be given per set of
combined radio links.

When the radio links are in the in-sync state, Node B shall start timer T RLFAILURE after receiving

N _OUTSYNC IND consecutive out-of-sync indications from layer 1. Node B shall stop and reset timer

T RLFAILURE upon receiving successive N INSYNC IND in-sync indications from layer 1. If T RLFAILURE
expires, Node B shall trigger the RL Failure procedure and indicate which radio links are out-of-sync. When the RL
Failure procedure is triggered, the state of the radio links change to the out-of-sync state.

When the radio links are in the out-of-sync state, after receiving N INSYNC [IND successive in-sync indications from
layer 1 Node B shall trigger the RL Restore procedure and indicate which radio links have re-established
synchronisation. When the RL Restore procedure is triggered, the state of the radio links change to the in-sync state.

The specific parameter settings (valuesof T RLFAILURE, N OUTSYNC IND, and N INSYNC IND) are
configurable, see TS 25.433.

4.3.4  Transmission timing adjustments
During a connection the UE may adjust its DPDCH/DPCCH transmission time instant.

If the receivetiming for any downlink DPCCH/DPDCH in the current active set has drifted, so the time between
reception of the downlink DPCCH/DPDCH in question and transmission of uplink DPCCH/DPDCH lies outside the
valid range, L1 shall inform higher layers of this, so that the network can be informed of this and downlink timing can
be adjusted by the network.

NOTE: The maximum rate of uplink TX time adjustment, and the valid range for the time between downlink
DPCCH/DPDCH reception and uplink DPCCH/DPDCH transmission in the UE is to be specified by
RAN WG4,

5 Power control

5.1 Uplink power control

5.1.1 PRACH

51.1.1 General

The power control during the physical random access procedure is described in clause 6. The setting of power of the
message control and data parts is described in the next sub-clause.
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5.1.1.2 Setting of PRACH control and data part power difference

The message part of the uplink PRACH channel shall employ gain factors to control the control/data part relative
power similar to the uplink dedicated physical channels. Hence, section 5.1.2.4 applies also for the RACH message
part, with the differences that:

- b isthe gain factor for the control part (similar to DPCCH),
- bqisthe gain factor for the data part (similar to DPDCH),

- noinner loop power control is performed.

5.1.2 DPCCH/DPDCH

51.2.1 General

The uplink transmit power control procedure controls simultaneously the power of a DPCCH and its corresponding
DPDCHs. The power control loop adjusts the power of the DPCCH and DPDCHs with the same amount. The relative
transmit power offset between DPCCH and DPDCHs is determined by the network and signalled to the UE using
higher layer signalling.

5.1.2.2 Ordinary transmit power control

5.1.2.2.1 General
Theinitial uplink transmit power is set by higher layers.

By means of higher layer signalling, a maximum transmission power for uplink inner-loop power control may be set
to alower value than what the terminal power class is capable of. Power control shallbe performed within the allowed
range.

The uplink inner-loop power control adjusts the UE transmit power in order to keep the received uplink signal-to-
interference retio (SIR) at agiven SIR target, SIRge:.

The serving cells (cellsin the active set) should estimate signal-to-interference ratio SIR of the received uplink
DPCH . The serving cells then generates TPC commands and transmits the commands once per slot according to the
following rule: if SIRes > SIRage then the TPC command to transmit is "0, while if SIRey < SIRiage then the TPC
command to transmit is"1".

Upon reception of one or more TPC commands in aslot, the UE derives a single TPC command, TPC_cmd, for each
slot, combining multiple TPC commands if more than oneis received in aslot. Two algorithms shall be supported by
the UE for deriving a TPC_cmd, as described in subclauses 5.1.2.2.2 and 5.1.2.2.3. Which of these two agorithmsis
used is an UE-specific parameter and is under the control of the UTRAN.

The step size Drpc is a UE specific parameter, under the control of the UTRAN that can have the values 1 dB or 2 dB.

After deriving of the combined TPC command TPC_cmd using one of the two supported algorithms, the UE shall
adjust the transmit power of the uplink dedicated physical channels with a step of Drpc dB according to the TPC
command. If TPC_cmd equals 1 then the transmit power of the uplink DPCCH and uplink DPDCHs shall be increased
by Drpc dB. If TPC_cmd equals -1 then the transmit power of the uplink DPCCH and uplink DPDCHs shall be
decreased by Drpc dB. If TPC_cmd equals O then the transmit power of the uplink DPCCH and uplink DPDCHSs shall
be unchanged.

Any power increase or decrease shall take place immediately before the start of the pilot field on the DPCCH.

5.1.2.21.1 Out of synchronisation handling
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The UE shall shut its transmitter off when the UE estimates the DPCCH quality over the last 200 ms period to be

worse than athreshold Q.. This criterion is never fulfilled during the first 200 ms of the dedicated channel's
existence. Qo is defined implicitly by the relevant testsin TS 25.101.

The UE can turn its transmitter on when the UE estimates the DPCCH quality over the last 200 ms period to be better
than a threshold Q. This criterion is always fulfilled during the first 200 ms of the dedicated channel's existence. Qi
is defined implicitly by the relevant testsin TS 25.101. When transmission is resumed, the power of the DPCCH shall
be the same as when the UE transmitter was shut off.
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