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1 Introduction

Currently UMTS TS 25.401 includes a chapter for UTRAN synchronisation model. The chapter seems a bit too detailed for that specific document and on the other hand it doesn't include all necessary details of the model required in other R3 specifications for Iub and Iur  interfaces.

This contribution proposes the details that need to be included in R3 Iub and Iur specifications (other than 25.401) in order to realise the synchronisation model depicted in TS 25.401. After these details have been included in Iur and Iub specifications the scope of the description in TS 25.401 can be reconsidered without having concerns of loosing any information.

In chapter 2 of this contribution the definitions for the objects of the UTRAN synchronisation model are proposed and in chapter 3 the usage of those objects in R3 specifications is listed.  

Following user plane procedures are proposed (if not already exist) for DCH, FACH, DSCH :

· Data Transfer 

· Synchronisation (used to measure round trip delay and to get information of node B timing to RNC)

· Timing Adjustement (used by nodeB to request modification of DL data arrival time from RNC) 

In addition parameters to set up the Arrival Window for above channels is proposed for the Control plane procedures used to create the corresponding transport channels.

It is proposed that the definitions in Chapter 2 are added (if don't already exist) to the UMTS vocabulary document. It is also proposed that the changes indicated in chapter 3 together with the required definitions from chapter 2 are included in indicated R3 specifications. 

2 Definitions and abbreviations for synchronisation model objects

2.1 Frame Numbers

Cell System Frame Number  (Cell SFN) 
This frame number is the number of the broadcasted BCCH Frame in a given cell. Range of Cell SFN is 0-71 (Range to be confirmed from RAN WG2).

Connection Frame Number (CFN)

Connection Frame Number is UE specific Frame number indicating a given Uu interface frame related to data transmission between UE and SRNC. Range of CFN is the same as the range of Cell SFN.

2.2 Offsets:

CHIP OFFSET (Tm)

Tm is cell and UE specific offset between the timing of DL DCH frame idenitifed by a CFN and the timing of closest broadcast frame identified by a Cell SFN. Range of Tm is –5 - +5 ms. 
FRAME OFFSET (OFF) 

OFF is cell and UE specific offset between the  CFN and Cell SFN measured at UE or known in the network. The range of the OFF is 0-71 Uu frames, the value being rounded to full Uu frames.

2.3 Others

Time of Arrival Window Endpoint  (ToAWE) 

ToAWE is the defined time point by which the DL data (FACH/DSCH or DCH) shall arrive to  the node B from Iub. The ToAWE  is defined as the amount of milliseconds before the last time point from which a timely DL transmission for the identified CFN (for DCH) or Cell SFN (for DSCH/FACH) would still be possible taking into account the node B internal delays. 

(If data does not arrive before ToAWE a Timing Adjustment Control Frame shall be triggered by nodeB.)

Time of Arrival Window Startpoint (ToAWS)

ToAWS is the defined time after which the DL data shall arrive to  the node B from Iub. The ToAWE  is defined as the amount of milliseconds from the ToAWE

(If data arrives before ToAWS a Timing Adjustment Control Frame shall be triggered by nodeB.)

Time of Arrival  (ToA) 
ToA is the time difference between the end point of the DL arrival window  (ToAWE) and the actual arrival time of DL frame for a specific CFN (DCH) or Cell SFN (FACH/DSCH).

3 Usage of the defined synchronisation objects in UTRAN interfaces

3.1 NBAP (TS 25.433)

Add following sentence to the "DL Common Transport Channel Configuration procedures" chapter:

"When a FACH or DSCH channel is established or reconfigured RNC shall indicate to node B the ToAWS and ToAWE parameters for the channel being established/ reconfigured." 

Add following parameters to the RL Setup, RL Reconfiguration Prepare and RL Reconfiguration messages:

· ToAWE

· ToAWS

3.2 RNSAP (TS 25.423)

Add following parameters to the Radio Link Setup Request, RL Reconfiguration Prepare and RL Reconfiguration messages.

· ToAWE

· ToAWS

3.3 Iub CCH Data Streams (TS 25.435) 

In chapter 5.1. 'Data Frame Structure', divide the subchapters as follows and add following contents: 

5.1.1. RACH Channels

RACH Data Frame includes the Cell SFN in which the payload was received. If the payload was received in several Cell SFNs the first Cell SFN shall be indicated.

5.1.2 FACH Channels

FACH Data Frame includes the Cell SFN in which the payload shall be sent. If the payload is to be sent in several Cell SFNs the first Cell SFN shall be indicated.

5.1.3 DSCH Channels 

DSCH Data Frame includes the Cell SFN in which the payload shall be sent. If the payload is to be sent in several Cell SFNs the first Cell SFN shall be indicated.

5.1.4 [TDD UPLINK SHARED CHANNELS]

-

Divide the chapter 5.2 'Control frame structure' into following subchapters and insert content as below:

(Note that only the parameters related to the synchronisation model are included)

5.2.1 RACH Channels 

5.2.2 FACH Channels 

5.2.2.1 Uplink Control Frame

Timing Adjustment Frame parameters:

· Cell SFN

· ToA

UL Synchronisation frame parameters :

· Cell SFN

· ToA


5.2.2.2 Downlink Control Frame

DL Synchronisation Frame parameters:

· Cell SFN. 

5.2.3 DSCH Channels
5.2.3.1 Uplink Control Frame

Timing Adjustment Frame parameters:

· Cell SFN

· ToA

UL Synchronisation frame parameters:

· Cell SFN

· ToA

5.2.3.2 Downlink Control Frame

DL Synchronisation Frame parameters:

· Cell SFN.

Include following procedures to the chapter 6 'Data Streams User Plane Procedures' of TS 25.435.

6.1  Data Transfer

6.1.1. RACH Channels

6.1.1.1 Data Transfer Procedure

Data Transfer procedure is used to transfer data received from Uu interface from NodeB to CRNC. Data Transfer procedure consists of a transmission of Data Frame from Node B to CRNC. 
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Figure 1. RACH Data Transfer Procedure.

6.1.2 FACH Channels 

6.1.1.1 Data Transfer Procedure

Data Transfer procedure is used to transfer data from CRNC to node B. Data Transfer Procedure Consists of a transmission of Data Frame from CRC to node B.
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Figure 2. FACH Data Transfer Procedure.

6.1.2.2 Synchronisation Procedure

CRNC sends a DL SYNCHRONISATION Control Frame to node B. This message indicates the target Cell SFN. 

Upon reception of the DL SYNCHRONISATION Control Frame Node B shall immediately respond with UL SYNCHRONISATION Control Frame indicating the ToA for the DL Synchronisation frame and the Cell SFN indicated in the received message.

 
[image: image3.wmf]CRNC

DL Synchronisation

NB

UL Synchronisation


Figure 3. FACH Synchronisation procedure.

6.1.2.3 DL Timing Adjustment Procedure

Timing Adjustment procedure is used to indicate for the CRNC the incorrect arrival time of downlink data to node B.

Timing adjustment procedure is initiated by the node B if a DL frame arrives outside of the defined arrival window. 

If the DL frame has arrived before the ToAWS or after the ToAWE nodeB includes the ToA and the target Cell SFN as message parameters for TIMING ADJUSTMENT Control Frame. 
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Figure 4. FACH Timing Adjustment procedure. 

6.1.3 Downlink Shared Channels

6.1.1.1 Data Transfer Procedure

Data Transfer procedure is used to transfer data from CRNC to node B. Data Transfer Procedure Consists of transmission a Data Frame from CRNC to node B.
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Figure 5. DSCH Data Transfer Procedure.

  6.1.3.2 Synchronisation Procedure

CRNC sends a DL SYNCHRONISATION Control Frame to node B. This message indicates the target Cell SFN. 

Upon reception of the DL SYNCHRONISATION Control Frame Node B shall immediately respond with UL SYNCHRONISATION Control Frame indicating the ToA for the DL Synchronisation frame and the Cell SFN indicated in the received message.
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Figure 6. DSCH Synchronisation procedure.

6.1.3.3 DL Timing Adjustment Procedure

Timing Adjustment procedure is used to indicate the incorrect arrival time of downlink data for the CRNC. 

Timing adjustment procedure is initiated by the node B if a DL frame arrives outside of the defined arrival window. 

If the DL frame has arrived before the ToAWS or after the ToAWE nodeB includes the ToA and the target Cell SFN as parameters to the TIMING ADJUSTMENT Control Frame
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Figure 7. DSCH Timing Adjustment procedure.

6.1.4 [TDD — Uplink Shared Channels]

3.4 Iur/Iub Dedicated Data Streams (TS 25.427) 

Update the Timing Adjustment procedure in chapter 8.2. as below. Update the parameters in Timing Adjustment frames according to the description below.

8.2 Timing adjustment 

To synchronise and keep the synchronisation of a DCH data stream SRNC includes a Connection Frame Number (CFN) to all DL DCH FP frames. If there is no data to be transmitted to the UE via the DCH transport bearer then DL DCH Control frames can be sent instead of DL DCH data frames. 

If DL frame arrives outside of determined arrival window Upon reception of a DL DCH FP frame, node B should evaluate the time difference between the optimal arrival time for the DL DCH FP frame to be transmitted in the indicated CFN and the actual measured arrival time of the DL DCH FP frame (ToA). 

Node B reports the measured ToA arrival of the DL frame with respect to the optimal time (based on the CFN value in the frame) and the indicated CFN in one UL DCH FP control frame.  

(The initial value for the parameters is FFS)

Add following synchronisation procedure in chapter 8. Update the Synchronisation frame paramaters according to the description below.

8.x Synchronisation

In synchronisation procedure SRNC sends a DL SYNCHRONISATION Control Frame towards node B. This message indicates the target CFN. 

Upon reception of the DL SYNCHRONISATION Control Frame Node B shall immediately respond with UL SYNCHRONISATION Control Frame indicating the ToA for the DL Synchronisation frame and the CFN indicated in the received DL SYNCHRONISATION message.
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Figure 8. DCH Synchronisation procedure. 
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