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Agenda item:
Source: Ericsson
Title: CR 25.214-025: Cleanup of synchronisation procedures

Document for: Decision

Section 4, Synchronisation procedures, in TS 25.214 needs some cleaning up:

The references in section 4.3.1 are incorrect.
- Figure 1 and 2 can be improved.
- Thetext under figures 1 and 2 should be aligned.

- Thetiming Ty + [148] chips was previously aworking assumption, hence the brackets, but since no concerns
have been raised this should be modified to T, + 148.

This CR introduces the changesto TS 25.214.
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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 doneis 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 al common physical channel are
related to that timing as described in 25.211.

4.3 DPCCH/DPDCH synchronisation

4.3.1 General

The synchronisation of the dedicated physical channels can be divided into two cases:

- when adownlink dedicated physical channel and uplink dedicated physical channel shall be set up at the
sametime;

- or when adownlink dedicated physical channel shall be set up and there already exist an uplink
dedicated physical channel.

The two cases are described in subclauses 5:5:24.3.2 and 5:5:24.3.3 respectively.

4.3.2 No existing uplink dedicated channel

The assumption for this case is that a DPCCH/DPDCH pair shall be set up in both uplink and downlink, and
that there exist no uplink DPCCH/DPDCH already. This corresponds to the case when a dedicated physical
channel isinitialy set up on afrequency.

The synchronization establishment procedures of the dedicated physical channel are described below. The
synchronization establishment-preeess flow is shown in figure 1.

a) UTRAN starts the transmission of downlink DPCCH/DPDCHSs. The DPDCH is transmitted only when
there is data to be transmitted to the UE.

b) The UE establishes downlink chip synchronization and frame synchronization based on the CPICH
timing and timing offset information notified from UTRAN. Frame synchronization can be confirmed
using the Frame Synchronization Word. Successful frame synchronization is confirmed and reported to
the higher layers when Sg successive frames have been confirmed to be frame synchronized. Otherwise,
frame synchronization failure is reported to the higher layers.

¢) The UE starts the transmission of the uplink DPCCH/DPDCHs at a frame timing exactly T, chips after
the frame timing of the received downlink DPCCH/DPDCH. The DPDCH is transmitted only when
there is data to be transmitted. The UE immediately starts inner-loop power control as described in
sections 5.1.2 and 5.2.13, i.e. the transmission power of the uplink DPCCH/DPDCH follows the TPC
commands generated by UTRAN, and the UE performs SIR estimation to generate TPC commands
transmitted to UTRAN.

d) UTRAN establishes uplink channel chip synchronization and frame synchronization. Frame
synchronization can be confirmed using the Frame Synchronization Word. Successful frame
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synchronization is confirmed and reported to the higher layers when Sg successive frames have been
confirmed to be frame synchronized. Otherwise, frame synchronization failure is reported to the higher

layers.
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Figure 1: Synchroniszation establishment flow foref dedicated channels:
uplink dedicated channel not existing

4.3.3 With existing uplink dedicated channel

The assumption for this case isthat there already exist DPCCH/DPDCHs in the uplink, and a corresponding
dedicated physical channel shall be set up in the downlink. This corresponds to the case when a new cell has
been added to the active set in soft handover and shall begin its downlink transmission.

At the start of soft handover, the uplink dedicated physical channel transmitted by the UE, and the downlink
dedicated physical channel transmitted by the soft handover source cell continues transmitting as usual.

The synchronisation establishment flow upen-atralinter-cell-seft-handever-is described in figure 2. ‘

a) The UE starts the chip synchronisation establishment process of downlink channels from the handover
destination. The uplink channels being transmitted shall continue transmission as before.

b) 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 timing of the uplink |
DPCCH/DPDCH at the UE. UTRAN then starts the synchronization establishment process of the uplink
DPCCH/DPDCH transmitted by the UE. Frame synchronization can be confirmed using the Frame
Synchronization Word. Successful frame synchronization is confirmed and reported to the higher layers
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when Sy successive frames have been confirmed to be frame synchronized. Otherwise, frame
synchronization failure is reported to the higher layers.

¢) Based on the handover destination CPICH reception timing, the UE establishes chip synchronisation of
downlink channels from handover destination cell. Frame synchronization can be confirmed using the
Frame Synchronization Word. Successful frame synchronization is confirmed and reported to the higher
layers when Sy successive frames have been confirmed to be frame synchronized. Otherwise, frame
synchronization failure is reported to the higher layers.

diversity handover

UE destination network

Start down link chip sync.
establishment process

Start down link transmission

Downtink chip synchronization Start up fink chip synchronization
established establishment process

| I |
Frame synchronization confirmation Up link chip synchronization established

Frame synchronization confirmation

Inform upper layer of frame synchronization I

confirmation Inform upper layer of o

I frame synchronization confirmation
T

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 .

Figure 2: Synchroniszation establishment flow for dedicated channels:
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During a connection, in some cases the UE is alowed to change its transmission timing. When the UE is not in
soft handover or in soft handover with cells that all are known to have the same timing reference, the UE may
adjust its DPDCH/DPCCH transmission time instant. <Note: maximum rate of the adjustment should be
specified in R4> Otherwise, the UE may not adjust its DPDCH/DPCCH transmission time instant.
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