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6 Model of physical layer of the UE

6.1 Uplink models

EMBED
Figure 1
 shows models of the UE’s physical layer in the uplink for both FDD and TDD mode. It shows two models: DCH model and RACH model. Some restriction exist for the use of different types of transport channel at the same time, these restrictions are described in the chapter  “UE Simultaneous Physical Channel combinations”. More details can be found in [3] and [4].

Note: Models for uplink transport channels currently marked ffs will be necessary if these channels are included in the description.
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Figure 1: Model of the UE’s physical layer – uplink 

The DCH model shows that one or several DCHs can be processed and multiplexed together by the same coding and multiplexing unit. The detailed functions of the coding and multiplexing unit are not defined in this document but in [3] and [4]. The single output data stream from the coding and multiplexing unit is denoted Coded Composite Transport Channel (CCTrCH).

The bits on a CCTrCH Data Stream can be mapped on the same Physical Channel and should have the same C/I requirement.

On the downlink, multiple CCTrCH can be used simultaneously with one UE. In the case of FDD, only one fast power control loop is necessary for these different CCtrCH, but the different CCtrCH can have different C/I requirements to provide different QoS on the mapped Transport Channels. In the case of TDD, different power control loops can be applied for different CCTrCH. One physical channel can only have bits coming from the same CCTrCH.

On the uplink and in the case of FDD, only one CCTrCH can be used simultaneously. On the uplink and in the case of TDD, multiple CCTrCH can be used simultaneously.

When multiple CCTrCH are used by one UE, one or several TFCI can be used, but each CCTrCH has only zero or one corresponding TFCI. In the case of FDD, these different words are mapped on the same DPCCH. In the case of TDD, these different TFCI can be mapped on different DPCH. 

The data stream of the CCTrCH is fed to a data demultiplexing/splitting unit that demultiplexes/splits the CCTrCH’s data stream onto one or several Physical Channel Data Streams. 

Note: The term ”splitting” used for above function in FDD mode has been replaced by ”demultiplexing/splitting”. The intention of using the term splitting is to express that this function is performed on bit level not on some block level. The term demultiplexing/splitting shall cover both cases, block or bit level demultiplexing, where block lengths larger than 1 bit may be applied in the TDD mode. This needs to be confirmed by the L1 group

The current configuration of the coding and multiplexing unit is either signalled to, or optionally blindly detected by, the network for each 10 ms frame. If the configuration is signalled, it is represented by the Transport Format Combination Indicator (TFCI) bits. Note that the TFCI signalling only consists of pointing out the current transport format combination within the already configured transport format combination set. In the uplink there is only one TFCI representing the current transport formats on all DCHs of one CCTrCH simultaneously. In FDD mode, the physical channel data stream carrying the TFCI is mapped onto the physical channel carrying the power control bits and the pilot. 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.
The DCH and USCH have the possibility to perform Timing Advance in TDD mode.

For the FAUSCH, there is no coding, since the FAUSCH is only used for the transmission of a reservation request by sending an up-link signalling code (USC) at the time-offset allocated for the specific UE during the 10 ms frame. Due to the fixed time-offset allotted to a specific UE, the FAUSCH is a dedicated control channel.

The model for the RACH case shows that RACH is a common type transport channel in the uplink. RACHs are always mapped one-to-one onto physical channels, i.e. there is no physical layer multiplexing of RACH. Service multiplexing is handled by the MAC layer. The CPCH which is another common type transport channel has a physical layer model as shown in the above figure.

6.2 Downlink models

Figure 2 and Figure 3 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. 

Note: Models for downlink transport channels currently marked ffs will be necessary if these channels are included in the description.
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Figure 2: Model of the UE’s physical layer – downlink FDD mode
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Figure 3: 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. 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.    
In the TDD mode there is the SCH in addition (not shown in Figure 3).

7 Formats and configurations for L1 data transfer

7.1 General concepts about Transport Channels

Layer 2 is responsible for the mapping of data onto L1 via the L1/L2 interface that is formed by the transport channels. In order to describe how the mapping is performed and how it is controlled, some definitions and terms are required. The required definitions are given  in the following sections. Note that the definitions are generic for all transport channel types, i.e. not only for DCHs.

All Transport Channels are defined as unidirectional (i.e. uplink, downlink, or relay-link). This means that a UE can have simultaneously (depending on the services and the state of the UE) one or several transport channels in the downlink, and one or  more Transport Channel in the uplink.

7.1.1 Transport Block

This is the basic unit exchanged between L1 and MAC, for L1 processing. 

A Transport Block typically corresponds to an RLC PDU or corresponding unit. Layer 1 adds a CRC for each Transport Block.

7.1.2 Transport Block Set

This is defined as a set of Transport Blocks which are exchanged between L1 and MAC at the same time instance using the same transport channel.

7.1.3 Transport Block Size

 This is defined as the number of bits in a Transport Block. The Transport Block Size is always fixed within a given Transport Block Set, i.e. all Transport Blocks within a Transport Block Set are equally sized.

7.1.4 
Transport Block Set Size 

This is defined as the number of bits in a Transport Block Set.
7.1.5 Transport Format 

This is defined as a format offered by L1 to MAC (and vice versa) for the delivery of a Transport Block Set during a Transmission Time Interval on a Transport Channel. The Transport Format constitutes of two parts – one dynamic part and one semi-static part. 

Attributes of the dynamic part are: 

· Transport Block Size

· Transport Block Set Size 

· Transmission Time Interval (optional dynamic attribute for TDD only)

Attributes of the semi-static part are:

· Transmission Time Interval (mandatory for FDD, optional for the dynamic part of TDD NRT bearers)

· Error protection scheme to apply

· Type of error protection, turbo code, convolutional code or no channel coding

· coding rate

· Static rate matching parameter

· Puncturing limit(FDD: for uplink only)
· Size of CRC

In the following example, the Transmission time Interval is seen as a semi-static part

Example: 

· Dynamic part: {320 bits, 640 bits}, Semi-static part: {10ms, convolutional coding only, static rate matching parameter = 1}   

7.1.6 Rate matching

Two levels of rate matching are defined on the radio interface:

· A static rate matching per Transport Channel. The static rate matching is part of the semi-static attributes of the Transport Channel

· A dynamic rate matching per CCTrCH. The dynamic rate matching adjusts the size of the physical layer data payload to the physical channel as requested by RRC.

The static rate matching and the dynamic rate matching to be applied by the physical layer are indicated by RRC to the physical layer.

RRC is responsible for configurating the physical layer on whether:

· Blind Rate Detection or TFCI is used

· Dynamic rate matching is applied or not on the downlink

10.3.3.3 Primary CCPCH

· Frequency info

· DL scrambling code

· Tx diversity mode

· Timeslot (TDD only) 

· Burst type (TDD only) 

· Offset (TDD only) 

· Repetition period (TDD only)

· Repetition length (TDD only)

10.3.3.4 Secondary CCPCH

· DL scrambling code

· Channelisation code

· Tx diversity mode

· Timeslot (TDD only) 

· Burst type (TDD only) 

· Midamble shift (TDD only)

· Offset (TDD only) 

· Repetition period (TDD only)

· Repetition length (TDD only)

· TFCI presence (TDD only)

10.3.3.5 PRACH

Note: The PRACH can also be used to map the FAUSCH Transport Channel

· Access Slot

· Preamble spreading code (FDD only)
· Preamble signature (FDD only)
· Spreading factor for data part

· Power control info

· UL target SIR

· Primary CCPCH DL TX Power

· UL interference

· Power offset (Power ramping) (FDD only)
· Access Service Class Selection

· Preamble signature classification information

· AICH transmission timing parameter (FDD only)
· Persistence value

· Timeslots (TDD only) 

· Spreading codes (TDD only) 

· Midamble codes (TDD only)

10.3.3.6 Uplink DPDCH+DPCCH

· UL scrambling code

· DPCCH Gate rate

· DPCCH slot structure (Npilot, NTPC, NTFCI, NFBI)

· Transmission Time offset value 

10.3.3.7 Uplink DPCH

· Timing Advance (TDD only)

· DPCH channelization code (TDD only)

· Burst Type (TDD only)

· DPCH midamble shift (TDD only)

· Timeslot (TDD only)

· Offset (TDD only)

· Repetition Period (TDD only)

· Repetition length (TDD only)

· TFCI presence (TDD only)

10.3.3.8 Downlink DPCH

· Transmission Time offset value 

· DPCCH Gate rate (FDD only)
· DL scrambling code

· DL Channelisation code

· Tx diversity mode

· FB mode (FDD only)
· Slot structure (Npilo, NTPC, NTFCI, NFBI, , Ndata1, Ndata2) (FDD only)
· Burst Type (TDD only)

· DPCH midamble shift (TDD only)

· Timeslot (TDD only)

· Offset (TDD only)

· Repetition period (TDD only)

· Repetition length (TDD only)

· TFCI presence (TDD only)

10.3.3.9 PICH

· Scrambling code

· Channelisation code

· Timeslot (TDD only) 

· Burst Type (TDD only)

· Midamble shift (TDD only) 

· Offset (TDD only) 

· Repetition period (TDD only)

· Repetition length (TDD only)

10.3.3.10 AICH (FDD only)

· Scrambling code

· Channelisation code

· Tx diversity mode

[Note: the value for the parameters need to be consistent with the corresponding PRACH. This needs to be confirmed by WG1].

10.3.3.11 PDSCH

· Scrambling code

· Channelisation code

· Tx diversity mode

· FB mode (FDD only)
· DL channelisation code (TDD only)

· Burst Type (TDD only)

· PDSCH Midamble shift (TDD only)

· Timeslot (TDD only) 

· Offset (TDD only) 

· Repetition period (TDD only)

· Repetition length (TDD only)

· TFCI presence (TDD only)

10.3.3.12 PUSCH (TDD only)

· PUSCH channelisation code 
· Burst Type (TDD only)

· PUSCH midamble shift (TDD only)

· Timeslot (TDD only)

· Offset (TDD only)

· Repetition period (TDD only)

· Repetition length (TDD only)

· TFCI presence (TDD only)

· Timing Advance (TDD only)

12 Annex B (Informative): 
Example of Transport format attributes for AMR speech codec

The support for the AMR speech codec is exemplified below. On the radio interface, one Transport Channel is established per class of bits i.e. DCH A for class A, DCH B for class B and DCH C for class C. Each DCH has a different transport format combination set which corresponds to the necessary protection for the corresponding class of bits as well as the size of these class of bits for the various AMR codec modes.

With this principle, the AMR codec mode which is used during a given TTI can be deduced from the format of the transport channels DCH A, DCH B and DCH C for that particular TTI.

Note that a similar principle can also be applied for other source codecs e.g. other speech codecs or video codecs.

An example of transport channel description for each class of bits is given below:

Attribute
Value


Class A
Class B
Class C

Dynamic part
Transport Block Size


81

65

75

61

55

55

49

39
103

99

84

87

79

63

54

56
60

40

0

0

0

0

0

0


Transport Block Set Size
Same as the transport block sizes






Semi-static part
Transmission Time Interval


20 ms


Type of channel coding
Convolutional coding


code rates
1/2, 1/3

+ class-specific rate matching
None, 1/2, 1/3

+ class-specific rate matching
None, 1/2 , 1/3

+ class-specific rate matching


CRC size
8
0
0


Resulting ratio after static rate matching
0.5 to 4(with no coding the rate matching ratio needs to be >1)
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Switch to the window in MS word that contains your CR cover sheet and do a <CTRL>A   <CTRL>C to select and copy the entire sheet (including the section break at the end). Switch back to the other window with the specification to be changed and paste it in.


7)
Between group of changed pages in the CR, insert a section break (insert / break / next page/)


8)
When all the changes have been made (using the "tools / track changes" feature of MS Word 97), the headers and page number need to be corrected other the headers will contain an error message like "error, reference not found". You can fix this by changing to page layout mode (view / page layout) to see the headers. Then, go to the menu item "view / header and footer", select the frame that contains the error message(s) ini the header and delete them (there are normally 2). Do not delete the page number in the middle. On the left side, write the spec name and current version number For example, "3G TS 21.111 version 3.0.0 (1999-04)". Go back to normal view.


9) 
For each group of changes, insert the correct starting page number. The number should be that which is a clean unmodified specification. It is only a guide to the reader only and so they can be +/- 1 page number wrong. Insert the page number using the following method. Go to the line following the first section break in your CR. Choose the menu item insert / page number / format / start at and insert the correct starting page number for that group of changes. click "OK" and then "CLOSE" (don't press "OK" at this last step). Repeat this step for each section break.


10)
When you have finished making all changes, go to "tools / track changes / highlight changes" and uncheck the "track changes while editing" box, otherwise the page numbers in the headers will be difficult to read. Make sure that the two other options in this box (highlight changes on screen" and "highlight changes in printed document" are both maked "X".


Examples of expressions of prevision in 3GPP specifications


To ensure that everybody else understands your proposed chnaged the same way that you do, it is very important to keep to the following rules:


SHALL: To be used to indicate a requirement. e.g. "The ME shall reset the USIM" is correct Do not use "The ME resets the USIM" or "the ME must reset the USIM"


SHOULD: To be used to indicate recommendation. i.e. if, among several possibilities one is recommended as particularly suitable, without mentioning or excluding others, or that a certain course of action is preferred but not necessarily required, or that (in the negative form) a certain possibility or course of action is deprecated but not prohibited.


MAY: To be used to indicate permission. To be used instead of phrases such as "is permitted", "is allowed" or is permissible". The opposite of "may" is "need not".


CAN: To be used to indicate possibility and capability. To be used instead of phrases such as "be able to", "there is a possibility of" or "it is possible to".


A more detailed guide to the 3GPP drafting rules can be found on the 3GPP server at:



ftp://ftp.3gpp.org/information/drafting-rules.pdf

ANNEX A   
The CR cover sheet


This annex provides further information on how to fill out the cover sheet of a CR.


The header:


a)
The header, including the TSG or Working Group, the tdoc number (normally obtinaed from the 3GPP support team) and the meeting location and date.


The title box:


b)
The change request number. This is a 3 digit number and is allocated by the 3GPP support team project manager of the relevant WG. For GSM specifications, it is prefixed with an "A"


c)
The 3G or GSM specification number (e.g. 21.111 for 3G or 12.05 for GSM).


d)
The TSG or SMG plenary meeting to which this CR will be submitted to if it gets agreed at the WG meeting. 


e)
for approval/for information: one box only shall be marked with an "X"


Proposed change affects:


f)
At least one box shall be marked with an "X"


Source:


g)
The company name of the author of the CR. If the CR has already been agreed at a Working groups or sub working group, meeting, the subgroup name ( and Tdoc number) should be used instead.


Subject:


h)
One line (only) of concise text that describes the subject of the CR. Details should be put under "reason for change"



good examples:
"Clarification to FETCH command"






"Alignment of operation and parameter names"



recently used



bad examples:
"correction"






"editorial correction"






"correction to TS xxx.yy"






"various improvements"


Work item:



h)
The name of the 3G work item for which the CR is relevant.


Category and release:


i)
Choose one category only


Reason:


j)
This should be 1 to 10 lines of text that describes in further detail the reasons why the change is necessary and how the change is done.


Clauses Affected:


m)
Each subclause that is affected by the change should be listed here. New subclause number can be followed by " (new) ".


Other specs affected:


n)
Other 3G core specifications: to be used if the CR is linked to a CR for another 3G specification.
Other 2G core specifications: to be used if a CR is also needed for a GSM or other 2G specification.



MS test specifications: to be used if a change is needed to the MS test specifications.



BSS test specifications: to be used if a change is needed to the base station test specifications.



O&M specifications: to be used if a change is needed to O&M specifications.



When listing other CRs in part n) use, for example, the form "21.111-CR001" or "12.05-A123"


______________________________________


How to create a CR for 3G or SMG specifications.


File location: http://ftp.3gpp.org/information/3gCRF-??.doc





