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3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

ACK
(time alignment) acknowledgement

BFN
Node B Frame Number (counter)

CFN
Connection Frame Number (counter)

CH
Channel

CN
Core Network

CPICH
Common Pilot Channel

CRNC
Controlling RNC

DL
Down Link

DCH
Dedicated Channel
DOB
Downlink Optimized Broadcast
DOFFFDD
FDD Default DPCH Offset value

DOFFTDD
TDD Default DPCH Offset value

DPCH
Dedicated Physical Channel

DPCCH
Dedicated Physical Control Channel

DRNC
Drift RNC

DSCH
Downlink Shared Channel

FACH
Forward Access Channel

FDD
Frequency Division Duplex

F-DPCH
Fractional DPCH

GPS
Global Positioning System

HO
Handover

LTOA
Latest Time of Arrival

L1
Layer 1

L2
Layer 2

MAC
Medium Access Control

MBMS
Multimedia Broadcast Multicast Service
MBSFN
MBMS over a single frequency network
MCCH
MBMS point-to-multipoint Control Channel

MTCH
MBMS point-to-multipoint Traffic Channel

NACK
(time alignment) negative acknowledgement

PCCPCH
Primary Common Control Physical Channel

PCH
Paging Channel

PDU
Packet Data Unit

PTP
Point-to-Point

PTM
Point-to-Multipoint
PUSCH
Physical Uplink Shared Channel

RAB
Radio Access Bearer

RACH
Random Access Channel

RAN
Radio Access Network

RFN
RNC Frame Number (counter)

RL
Radio Link

RNC
Radio Network Controller

RNS
Radio Network Subsystem

RRC
Radio Resource Control

SAP
Service Access Point

SCH
Synchronisation Channel

SFN
Cell System Frame Number (counter)

SRNC
Serving RNC

SRNS
Serving RNS

TBS
Transport Block Set

TDD
Time Division Duplex

TOA
Time Of Arrival

TOAWE
Time Of Arrival Window Endpoint

TOAWS
Time Of Arrival Window Startpoint

TTI
Time Transmission Interval

UE
User Equipment

UL
Up Link

UMTS
Universal Mobile Telecommunications System

USCH
Uplink Shared CHannel

UTRAN
UMTS Terrestrial Radio Access Network
Skip to next change

6.1.2
Inter Node B Node Synchronisation

In the FDD mode Inter Node B Node Synchronisation could be reached via the RNC-Node B Node Synchronisation in order to determine inter Node B timing reference relations.

This could be used to determine Inter-cell relationships (considering T_cell) which can be used in the neighbour cell lists in order to speed up and simplify cell search done by UE at handover.

Skip lines
6.1.2.3.4
Late-Entrant Cells
The scheme for introducing new cells into a synchronized RNS is as follows:

1)
Late-entrant cells (new cells being added without reference clock) or cells recovering from unavailability shall first be roughly synchronised via Iub interface messages. Therefore, first the DL Transport Channels Synchronisation procedure or the Node Synchronisation procedure on the PCH frame protocol shall be performed in order to determine the deviation from the reference SFN. The RNC then sends a CELL SYNCHRONISATION ADJUSTMENT message to the late-entrant cells for SFN update.
2)
The RNC should tell the late-entrant which SYNC_DL codes and carrier frequencies to listen for, corresponding to its neighbour cells signalled within the CELL SYNCHRONISATION RECONFIGURATION REQUEST message.

3)
The late entrant then reports the timing of the SYNC_DL codes using the CELL SYNCHRONISATION REPORT message. The RNC knows the location of all cells and therefore should be able to compute a timing adjustment for the late-entrant that takes into account the expected propagation delays between the late-entrant and its neighbouring cells The RNC adjusts the cell and the cycle is repeated until the RNC is satisfied that the cell’s timing accuracy fulfills the requirements to be allowed to enter the Steady State phase.
6.1.2.4
Node B synchronisation for MBSFN using DOB
In MBSFN using DOB operation a timing reference of high accuracy is required at the Node Bs in the MBSFN. The required accuracy of Inter Node B Node Synchronisation may be achieved via an external reference, e.g. GPS or other means.
7
Transport Channel Synchronisation
Skip to next change

11
MBMS related Transport Channel Synchronisation

11.1
General

Point-to-multipoint transmission is used to transfer MBMS specific control/user plane information between the network and several UEs in RRC Connected or Idle Mode.  In p-t-m mode, FACH is used as a transport channel for MTCH and MCCH. S-CCPCH is used as a physical channel for FACH carrying MTCH or MCCH.
11.2
FDD MBMS related Transport Channel Synchronisation

For support of MBMS soft combining in the UE, relative timing difference of MTCH transmissions from different cells respectively from different Node Bs has to be limited.
MBSFN using DOB requires that the Transport Channel Synchronisation is performed with higher accuracy than MBMS with soft combining. This accuracy is achieved through Inter Node B Node Synchronisation (chapter 6.1.2.4), where the BFN is frequency-locked to a high accuracy Network synchronisation reference. The Transport Channel Synchronisation, as described in this document, is performed with required accuracy and frequency-locked BFN.
In the intra-Node B case, relative timing difference of MTCH transmissions is inherently controllable via S-CCPCH timing:

-
S-CCPCH CFNs have a configured timing difference relative to the P-CCPCH of the cell (e.g. FDD SCCPCH Offset IE [3])

-
P-CCPCHs of all cells in a Node B are based on the BFN (and linked via T Cell IE [3]).

For the inter-Node B case synchronisation of MTCH transmissions from different cells in different Node Bs may be achieved and maintained as follows:

1.
RNC-Node B Node synchronisation (as described in chapter 6)

After carrying out this procedure, RNC is able to calculate BFN offsets assuming that the DL and UL propagation delay have the same value.  Since, for every cell the relative timing of P-CCPCHs/SFNs is known to CRNC (as T Cell is known in CRNC) based on this measurement 

2.
Calculations for Initial Uu-Timing Alignment of MTCH transmission on S-CCPCHs

Taking into account that transmission of a certain MTCH PDU has to start at CFNmodTTI=0, S-CCPCH timing offsets can be chosen in a way that the relative timing offset of the same MTCH PDU can be minimised. S-CCPCH timing offsets can be created by combining FDD SCCPCH Offset (roughly in the range of 0..10msec [3]) and FDD S-CCPCH Frame Offset (10msec, 20msec or 40msec; 0msec in case IE not present [3]) and will be associated with those S-CCPCHs carrying MTCH at the time of set up (i.e. at COMMON TRANSPORT CHANNEL SETUP REQUEST [3]).
Initial Timing Alignment for MTCH Transmission is depicted in figure 24 below.

3.
Maintenance of Uu-Timing Alignment of MTCH transmissions on S-CCPCHs

After S-CCPCHs have been established, NodeBs timing difference may increase due to drifting Node B time reference (Node B clock). Increasing differences in relative timing may be detected by the RNC when periodically performing RNC-NodeB Node synchronisation measurements. In case time differences are growing unacceptably large, RNC may decide to either re-schedule the MTCH PDUs to the existing S-CCPCHs (granularity: 1TTI) or to delete and re-establish the corresponding S-CCPCHs (granularity: 256 chips when using FDD SCCPCH Offset [3]).


[image: image1.wmf]Node

B

1

P

-

CCPCH 

(

reference

cell

)

Node

B

2

P

-

CCPCH 

(

neighbour

cell

)

BFN

2

= 4034

SFN

2

= 4034

T

cell2 

BFN

2

= 4035

SFN

2

= 4035

DL: S

-

CCPCH / MTCH 

(

reference

cell

)

DL: S

-

CCPCH / MTCH 

(

neighbour

cell

)

BFN

1

= 156

SFN

1

= 156

T

cell1 

BFN

1

= 157

SFN

1

= 157

SFN

1

= 158

RFN = 256

RFN = 257

RFN = 258

BFN

1

= 158

RFN_SFN_Offset

Cell1

Chip 

Offset1

Chip

Offset2

MTCH 

simulcast

:

(CFN1 

mod

TTI) 

–

(CFN2 

mod

TTI) < 

SHO_limit

Air Interfaces time 

aligned

CFN

2b

= 

195

CFN

2b

= 

196

Option 2: 

FDD SCCPCH 

Offset

and 

FDD S

-

CCPCH Frame 

Offset

(20ms)

CRNC

RFN_SFN_Offset

Cell2

SFN

1

= 0

SFN

2

= 0

RFN_BFN_Offset

Cell1 *

* 

From

RNC

-

NodeB

Node

Synchronisation

BFN

1

= 0

BFN

2

= 0

RFN_BFN_Offset

Cell2 *

Raster: 256 chips

(

FDD SCCPCH Offset IE

)

CFN

1a

= 0

CFN

1a

= 1

DL: MCCH

CFN

2a

= 0

CFN

2a

= 1

DL: MCCH

Uu Reference Time MTCH

CFN

1b

= 156

CFN

1b

= 0

CFN

1b

= 157

CFN

1b

= 158

CFN

2b

= 

193

CFN

2b

= 

194

CFN

2b

= 

193

CFN

2b

= 

194

CFN

2b

= 

191

CFN

2b

= 

192

Option 1: 

FDD SCCPCH 

Offset

only

MTCH PDU 

“

A

”

(40msec TTI)

MTCH PDU 

“

A

”

(40msec TTI)

MTCH PDU 

“

A

”

(40msec TTI)


Figure 24: Initial Timing Alignment for MTCH Transmission
(Example: MCCH and MTCH on separate S-CCPCH; 40msec TTI on MTCH)
11.3
TDD MBMS related Transport Channel Synchronisation

Soft combining of MBMS related transmissions in the UE may be supported by those TDD Radio Interface Synchronisation schemes depicted in section 8.3.
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