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3.1
Definitions

For the purposes of the present document, the terms and definitions given in [3] and the following apply:

E-DCH active set (FDD only): The set of cells which carry the E-DCH for one UE. In CELL_FACH state and Idle mode, the E-DCH active set contains the Serving E-DCH cell only. 
Serving E-DCH cell: Cell from which the UE receives Absolute Grants from the Node-B scheduler. A UE has one Serving E-DCH cell.

Serving E-DCH RLS or Serving RLS (FDD only):: Set of cells which contains at least the Serving E-DCH cell and from which the UE can receive and combine one Relative Grant. The UE has only one Serving E-DCH RLS.

Non-serving E-DCH RL or Non-serving RL (FDD only):: Cell which belongs to the E-DCH active set but does not belong to the Serving E-DCH RLS and from which the UE can receive one Relative Grant. The UE can have zero, one or several Non-serving E-DCH RL(s).

6
Model of physical layer of the UE

6.2
Downlink models

Figure 3 and figure 4 show the model of the UE's physical layer for the downlink in FDD and TDD mode, respectively. Note that there is a different model for each transport channel type.


[image: image1.wmf] 

®

 

TPC stream 1, TFCI

 

®

 

TPC stream 2, TFCI

 

®

 

TPC stream 3, TFCI

 

Coded Composite

 

Transport Channel

 

(

 

CCTrCH)

 

Physical Channe

l

 

Data Streams

 

MUX

 

DCH

 

Decoding and

 

demultiplexing

 

Cell 1

 

Phy CH

 

Phy CH

 

Cell 2

 

Phy CH

 

Phy CH

 

Cell 3

 

Phy CH

 

Phy CH

 

DCH

 

DCH

 

Phy CH

 

Decoding

 

BCH

 

Phy CH

 

FACH

 

Phy CH

 

PCH

 

FACH & PCH

 

model

 

BCH

 

model

 

DCH

 

model

 

Decoding and

 

demultiplexing

 

�

 

TFCI

 

�

 

 PI

 

Coded Composite

 

Transport Channel

 

(CCTrCH)

 

FACH

 

Coded Composite

 

Transport Channel

 

(CCTrCH)

 



[image: image2.wmf] 

Decoding

 

Coded Composite

 

Transport Channel

 

(

 

CCTrCH)

 

Physical Channel

 

Data Streams

 

MUX

 

Phy CH

 

Phy CH

 

.....

 

Phy CH

 

TFRI

 

HARQ 

 

information

 

Cell 1

 

HS

-

DSCH(s)

 

model i

n

 CELL_FACH, CELL_PCH and URA_PCH 

state

s

 

PI only used in CELL_PCH and URA_PCH states

 

HS

-

DSCH

 

Phy CH

 

TFRI

 

HARQ 

 

information

 

.....

 

Phy CH

 

 PI

 



[image: image3.wmf] 

Coded Composite

 

Transport Channel

 

(

 

CCTrCH)

 

Physical Channel

 

Data Streams

 

MUX

 

DCH

 

Decoding and

 

demultiplexing

 

Cell 1

 

Phy CH

 

Phy CH

 

Cell 

3

 

Phy CH

 

Phy CH

 

DCH

 

Decoding

 

Coded Composite

 

Transport Channel

 

(

 

CCTrCH)

 

Physical Channel

 

Data Streams

 

MUX

 

Phy CH

 

Phy CH

 

.....

 

.....

 

.....

 

Phy CH

 

TPC str

eam 1

,

TFCI 

 

TFRI

 

HARQ 

 

information

 

Cell 1

 

DCH model with HS

-

DSCH(s)

 

HS

-

DSCH

 

Phy CH

 

TFRI

 

HARQ 

 

information

 

.....

 

TPC stream 

2,

TFCI 

 

TPC stream 

3,

TFCI 

 

Phy CH

 

Phy CH

 

Cel

l 

2

 



[image: image4.wmf] 

ACK/NACK

 

stream 1,…m

 

TPC stream 1

 

TFCI 1

 

 

TPC

 stream n

 

TFCI n

 

Phy CH

 

Phy CH

 

Phy CH

 

Phy CH

 

.....

 

.....

 

.....

 

Relative Grant

 

stream 

1,…m

 

Cell e

s

 

Absolute Grant

 

TFR

I

 

HARQ

 

TFRI

 

HARQ

 

Cell e

1

 

Cell e

m

 

Coded Composite

 

(

 

Phy CH

 

Phy CH

 

HS

-

DSCH

 

Phy CH

 

Cell d

1

 

Cell d

n

 

Cell 1

 

DCH

 and

 

HS

-

DSCH 

model with E

-

DCH 

support

 

Coded Composite

 

Transport Channel

 

(

 

CCTrCH)

 

Physical Channel

 

Data Streams

 

MUX

 

DCH

 

Decoding and

 

demultiplexing

 

Phy CH

 

Phy CH

 

Phy CH

 

Phy CH

 

DCH

 

.....

 

.....

 

.....

 

.....

 

Decoding

 

Transp

ort Channel

 

CCTrCH)

 

MUX

 

.....

 

Data Streams

 

Physical Channel

 

Phy CH

 

Phy CH

 

.....

 



EMBED Word.Picture.8[image: image5.wmf] 

Cell 1

 

Phy CH

 

Phy CH

 

Cell 

3

 

Phy CH

 

Phy CH

 

Decoding

 

Coded Composit

e

 

Transport Channel

 

(

 

CCTrCH)

 

Physical Channel

 

Data Streams

 

MUX

 

Phy CH

 

Phy CH

 

.....

 

Phy CH

 

TPC stream 1 

 

TFRI

 

HARQ 

 

information

 

Cell 1

 

HS

-

DSCH(s)

 

with F

-

DPCH

 model

 

HS

-

DSCH

 

Phy CH

 

TFRI

 

HARQ 

 

information

 

.....

 

TPC stream 

2

 

TPC stream 

3

 

 

Phy CH

 

Phy CH

 

Cell 

2

 



[image: image6.wmf] 

ACK/NACK

 

stream 1,…m

 

Phy C

H

 

Phy CH

 

Phy CH

 

Phy CH

 

.....

 

.....

 

.....

 

Relative Grant

 

stream 

1,…m

 

Cell e

s

 

Absolute Grant

 

TFR

I

 

HARQ

 

TFRI

 

HARQ

 

Cell e

1

 

Cell e

m

 

Coded Composite

 

(

 

Phy CH

 

Phy CH

 

HS

-

DSCH

 

Phy CH

 

Cell 1

 

HS

-

DSCH 

with F

-

DPCH

 model

 and

 E

-

DCH 

support

 

C

ell 1

 

Phy CH

 

Phy CH

 

Cell 

3

 

Phy CH

 

Phy CH

 

TPC stream 1 

 

TPC stream 

2

 

TPC stream 

3

 

 

Phy CH

 

Phy CH

 

Cell 

2

 

Decoding

 

Transport Channel

 

CCTrCH)

 

MUX

 

.....

 

Data Streams

 

Physical Channel

 

Phy CH

 

Phy CH

 

.....

 



[image: image7.wmf] 

FACH model

 

(macro

-

diversity case)

 

Decoding and 

demultiplexing

 

Coded Composite 

Transport Channel

 

(CCTrCH)

 

FACH

 

FACH

 

Phy CH

 

Cell 1

 

à

 TFCI

 

Phy CH

 

Cell 2

 

à

 TFCI

 

Phy CH

 

Cell 3

 

à

 TFCI

 

…

 


Figure 3: Model of the UE's physical layer - downlink FDD mode
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Figure 4: Model of the UE's physical layer - downlink TDD mode
For the DCH case, the mapping between DCHs and physical channel data streams works in the same way as for the uplink. Note however, that the number of DCHs, the coding and multiplexing etc. may be different in uplink and downlink.

In the FDD mode, the differences are mainly due to the soft and softer handover. Further, the pilot, TPC bits and TFCI are time multiplexed onto the same physical channel(s) as the DCHs, in case of HS-DSCH(s) without a DCH in the DL TPC bits are carried onto F-DPCH(s). Further, the definition of physical channel data stream is somewhat different from the uplink. In TDD mode the TFCI is time multiplexed onto the same physical channel(s) as the DCHs. The exact locations and coding of the TFCI are signalled by higher layers.

Note that it is logically one and the same physical data stream in the active set of cells, even though physically there is one stream for each cell. The same processing and multiplexing is done in each cell. The only difference between the cells is the actual codes, and these codes correspond to the same spreading factor.

The physical channels carrying the same physical channel data stream are combined in the UE receiver, excluding the pilot, and in some cases the TPC bits. TPC bits received on certain physical channels may be combined provided that UTRAN has informed the UE that the TPC information on these channels is identical.

A PCH and one or several FACH can be encoded and multiplexed together forming a CCTrCH. Similarly as in the DCH model there is one TFCI for each CCTrCH for indication of the transport formats used on each PCH and FACH. The PCH is associated with a separate physical channel carrying page indicators (PIs) which are used to trigger UE reception of the physical channel that carries PCH. A FACH or a PCH can also be individually mapped onto a separate physical channel. The BCH is always mapped onto one physical channel without any multiplexing with other transport channels, and there can only be one BCH TrCH and no other TrCH in a BCH CCTrCH.

For point-to-multipoint transmission [14], FACH can be distributed on a set of physical layer combinable CCTrCHs, i.e., for macro-diversity combining: soft combining (FDD and TDD) or transport channel combining (TDD only). The physical layer combinable CCTrCHs shall have the same TFC during the TTIs in which soft combining can be used. The physical layer combinable CCTrCHs need not have the same TFC during the TTIs in which transport channel combining can be used. The possibility of performing macro-diversity combining (either soft combining or transport channel combining) shall be signalled to the UE.
In the TDD mode a CCTrCh carrying PCH and one or several FACH can be multiplexed onto one or several physical channel data streams.

For each HS-DSCH TTI, each HS-SCCH carries HS-DSCH-related downlink signalling for one UE when in CELL_DCH state, or in FDD mode for one UE or multiple UEs in CELL_FACH, CELL_PCH or URA_PCH state. The following information is carried on the HS-SCCH:

-
Transport Format and Resource Indicator (TFRI);

-
Hybrid-ARQ-related Information (HARQ information);
-
UE Identity via a UE specific CRC;
-
HS-SCCH Cyclic Sequence Number (HCSN) for TDD.

In addition, for the case of 1.28 Mcps TDD, the HS-SCCH also carries Transmit Power Control and Synchronisation Shift symbols. 

In TDD mode, HS-DSCH operation is supported without an associated DL DPCH.

In FDD mode, if the UE is in CELL_DCH state, the E-DCH active set can be identical or a subset of the DCH active set. If the UE is in CELL_FACH state or Idle mode, the UE’s E-DCH active set consists of a single serving cell.
For FDD: The E-DCH ACK/NACKs are transmitted by each cell of the E-DCH active set on a physical channel called E-HICH. The E-HICHs of the cells belonging to the same RLS (same MAC-e entity i.e. same Node B) shall have the same content and be combined by the UE. The set of cells transmitting identical ACK/NACK information is the same as the set of cells sending identical TPC bits (excluding the cells which are not in the E-DCH active set).

For 3.84 Mcps and 7.68 Mcps TDD: The E-DCH ACK/NACKs are transmitted via the current serving cell on a physical channel called the E-HICH. 
For 1.28 Mcps TDD: The E-DCH ACK/NACK is transmitted via the current serving cell on the E-HICH indicated on E-AGCH.
The E-DCH Absolute Grant is transmitted by a single cell, the Serving E-DCH cell (Cell es on figure 4) on a physical channel called E-AGCH. The Serving E-DCH cell and the HS-DSCH Serving cell are identical.

The E-DCH Relative Grants (FDD only) can be transmitted by each cell of the E-DCH active set on a physical channel called E-RGCH. The E-RGCHs of the cells belonging to the same serving E-DCH RLS shall have the same content and be combined by the UE. There is one Serving E-DCH RLS (containing the Serving E-DCH cell) and optionally one or several Non-serving E-DCH RL(s).

< next section with changes >
7.2
Types of Transport Channels

A general classification of transport channels is into two groups:

-
common channels; and

-
dedicated channels (where the UEs can be unambiguously identified by the physical channel, i.e. code and frequency).

Common transport channel types are:

1.
Random Access Channel(s) (RACH) characterised by:

-
existence in uplink only;

-
limited data field;

-
collision risk;

-
open loop power control.

2.
Forward Access Channel(s) (FACH) characterised by:

-
existence in downlink only;

-
possibility to use slow power control;

-
possibility to change rate fast (each 10ms); and

-
lack of inner loop power control.

3.
Broadcast Channel (BCH) characterised by:

-
existence in downlink only;

-
low fixed bit rate; and

-
requirement to be broadcast in the entire coverage area of the cell.

4.
Paging Channel (PCH) characterised by:

-
existence in downlink only;

-
association with a physical layer signal, the Page Indicator, to support efficient sleep mode procedures; and

-
requirement to be broadcast in the entire coverage area of the cell.

5.
Downlink Shared Channel(s) (DSCH) characterised by:
-
used in TDD only;
-
existence in downlink only;

-
possibility to use beamforming;

-
possibility to use slow power control;

-
possibility to use inner loop power control, when associated with dedicated channel(s);

-
possibility to be broadcast in the entire cell;

-
always associated with another channel (DCH or FACH).

6.
Uplink Shared channel (USCH) characterised by:

-
used in TDD only;

-
existence in uplink only;

-
possibility to use beam forming;

-
possibility to use power control;

-
possibility to change rate fast;

-
possibility to use Uplink Synchronisation;

-
possibility to use Timing advance.

7.
High Speed Downlink Shared Channel (HS-DSCH) characterised by:

-
existence in downlink only;

-
possibility to use beamforming;

-
possibility of applying HARQ;

-
possibility of applying link adaptation by varying the modulation, coding and transmit power:

-
possibility to be broadcast in the entire cell;

-
associated with a DPCH (CELL_DCH state only) and one or more shared physical control channel.

-
In FDD, in CELL_FACH, CELL_PCH and URA_PCH states one or more shared physical control channel.
8.
Dedicated Channel (E-DCH) characterised by (FDD only): 
-
existing in uplink only for CELL_FACH state and Idle mode;
-
collision risk, with collision resolution possible if E-RNTI is allocated to the UE;
-
possibility to change rate fast (each TTI) after collision resolution;

-
inner loop power control;

-
possibility of applying HARQ;

-
possibility of applying link adaptation by varying the coding and transmit power;

-
E-DCH is always associated with a DPCCH and one or more physical control channel.
Dedicated transport channel type:

1.
Dedicated Channel (DCH) characterised by:

-
existing in uplink or downlink;

-
possibility to use beam forming;

-
possibility to change rate fast (each 10ms);

-
inner loop power control;

-
possibility to use timing advance in uplink (TDD only);

-
possibility to use Uplink Synchronisation.

2.
Dedicated Channel (E-DCH) characterised by:

-
existing in uplink only;

-
possibility to change rate fast (each TTI);

-
inner loop power control;

-
possibility of applying HARQ;

-
possibility of applying link adaptation by varying the coding and transmit power;

-
For FDD, E-DCH is always associated with a DPCCH and one or more physical control channel.

-
For TDD, E-DCH is always associated with uplink and downlink physical control channels.

To each transport channel, there is an associated Transport Format (for transport channels with a fixed or slow changing rate) or an associated Transport Format Set (for transport channels with fast changing rate).
< next section with changes >
9.3.12
Acknowledged PRACH preambles

	Measurement
	Acknowledged PRACH preambles

	Source
	L1(Node B)

	Destination
	RRC (RNC)

	Reporting Trigger
	Periodic, event triggered, On demand

	Description
	This measurement indicates the number of positive acquisition indicators used to allow transmission on the PRACH message part transmitted per access frame on each AICH. This measurement is applicable for FDD mode only.


< next section new >
9.3.XX
Common E-DCH resource usage
	Measurement
	Common E-DCH resource usage

	Source
	L1(Node B)

	Destination
	RRC (RNC)

	Reporting Trigger
	Periodic, event triggered, On demand

	Description
	This measurement pertains only to the case where Enhanced Uplink in CELL_FACH state and Idle mode is enabled in the considered cell. This measurement is applicable for FDD mode only.
The ‘Common E-DCH resource usage’ is defined as a report of 2 values for a considered cell:
1. Granted E-DCH Resources: defined as the number of common E-DCH resources that have been granted per access frame on each AICH/E-AICH.

2. Denied E-DCH Resources: defined as the number of PRACH preambles received at the NodeB that were not granted a common E-DCH resource.


< next section with changes >
10
Primitives of the physical layer

The Physical layer interacts with other entities as illustrated in figure 1. The interactions with the MAC layer and the RRC layer are shown in terms of primitives where the primitives represent the logical exchange of information and control between the physical layer and higher layers. They do not specify or constrain implementations. The (adjacent) layers connect to each other through Service Access Points (SAPs). Primitives, therefore, are the conveyers of the information exchange and control through SAPs.

Four types of primitives are used for the present document, as follows.

-
REQUEST (REQ):
-
This type is used when a higher layer is requesting a service from a lower layer.

-
INDICATION (IND):

-
This type is used by a lower layer providing a service to notify its higher layer of activities concerning that higher layer.

-
RESPONSE (RESP):

-
This type is used by a higher layer providing the indicated service to respond to its lower layer that the activity has been completed.

-
CONFIRM (CNF):
-
This type is used by a lower layer providing the requested service to confirm to the higher layer that the activity has been completed.

The primitives defined below are for local communications between MAC and L1, as well as RRC and L1 in the same protocol stack.

For the physical layer two sets of primitives are defined:

-
Primitives between layer 1 and 2:

-
PHY ‑ Generic name ‑ Type: Parameters.

-
Primitives between layer 1 and the RRC entity:

-
CPHY ‑ Generic name ‑ Type: Parameters.

NOTE:
This is a logical description of the primitives and does not cover addressing aspects (e.g. Transport Channel ID, Physical Channel ID, start frame number or disconnect frame number).

10.1
Generic names of primitives between layers 1 and 2

The primitives between layer 1 and layer 2 are shown in table 7.

Table 7: Primitives between layer 1 and 2
	Generic Name
	Parameter

	
	REQ
	IND
	RESP
	CNF

	PHY-Access
	Transport Format subset (1), ASC selected for Transport Block Set to be transmitted (5)
Random Access Type (9), Random access for common E-DCH transmission (1)
	Not Defined
	Not Defined
	access information (1)

	PHY-Data
	TFI, E-TFI (8), Transport Block Set, CFNCELL, TTI within CFN (7), Paging Indicators (2), ASC selected for that Transport Block Set (3), HS-DSCH information (6), E-DCH information (8)
	TFI, E-TFI (8)Transport Block Set, CRC check result, TD (4), HARQ process (7)
	Not Defined
	Not Defined

	PHY-Status
	HARQ status (7)
	Event value, HS-DSCH Feedback information (7)
	Not Defined
	Not Defined

	NOTE (1): FDD only.
NOTE (2): PCH only

NOTE (3): 3.84/7.68 Mcps TDD RACH only

NOTE (4): optional, TDD only
NOTE (5): FDD RACH, and 1.28 Mcps TDD RACH and E-DCH access only
NOTE (6): HS-DSCH only

NOTE (7): HS-DSCH and E-DCH only

NOTE (8): E-DCH only

NOTE (9): 1.28 Mcps TDD only


10.1.1
PHY-Access-REQ

The PHY-Access-REQ primitive is used to request access to either a RACH transport channel from the physical layer. A PHY-Access primitive is submitted once before the actual data for peer-to-peer communication is passed to the physical layer using the PHY-Data primitive. This primitive is used in FDD and 1.28 Mcps TDD only.
In FDD, the PHY-Access-REQ primitive is also used to request the physical layer to access a common E-DCH transport channel. A PHY-Access-REQ primitive is submitted before the actual data for peer-to-peer communication is passed to the physical layer.
Parameters:

-
Transport Format subset.
-
ASC selected for Transport Block Set to be transmitted (FDD RACH, FDD common E-DCH and 1.28 Mcps TDD RACH and E-DCH access only)
-
Random Access Type (1.28 Mcps TDD only)
-
Random access for common E-DCH transmission (FDD only for common E-DCH)
< next section with changes >
10.3
Parameter definition

< next section with changes >
10.3.3
Access Information

-
Ready for RACH data transmission (in case of FDD mode: when Ack on AICH has been received and Random access for common E-DCH transmission was not included in the PHY-Access-REQ, in case of 1.28 Mcps TDD: when Ack on FPACH has been received);

-
timeout, no response on AICH (FDD only) or FPACH (1.28 Mcps TDD only) has been received while maximum number of access preamble transmissions (FDD only) /synchronisation attempts (1.28 Mcps TDD only) has been performed.

The following value of this parameter apply to FDD only:

-
NACK has been received on AICH (if E-AICH is not configured) or on E-AICH (if E-AICH is configured);
-
E-DCH resource index received on AICH (when Ack on the AICH has been received) or on E-AICH (when Nack on the AICH and no Nack on the E-AICH has been received), if Random access for common E-DCH transmission was included in the PHY-Access-REQ. 
< next section with changes >
10.3.6
Feedback information

In CELL_DCH state:

-
Quality indication (HS-DSCH only).

-
HARQ Status (HS-DSCH and E-DCH only).

In CELL_FACH state, if a common E-DCH is allocated to a UE (FDD only):


-
Quality indication (HS-DSCH only).
-
HARQ Status (HS-DSCH and E-DCH only).

In Idle mode, if a common E-DCH is allocated to a UE (FDD only):


-
HARQ Status (E-DCH only).
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