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1. Introduction

Current understanding as reflected in 25.212v3a0, 25.331v3b0, and R2-021821resp. R1-02-1016 is, that it is (at least in some cases) not a requirement that all transport formats of a transport format set must contain a CRC.

	25.212v3a0, 4.2.1.1:

If no transport blocks are input to the CRC calculation (Mi = 0), no CRC attachment shall be done. If transport blocks are input to the CRC calculation (Mi != 0) and the size of a transport block is zero (Ai = 0), CRC shall be attached, i.e. all parity bits equal to zero.

The number of transport blocks on TrCH i is denoted by Mi


	R1-021016 (R2-021821) “Response to LS on Reference configurations in TS 34.108”:

[…]

8.6.5.4
DCH quality target

At physical channel establishment, the UE sets an initial downlink target SIR value based on the received IEs "DCH quality target". The IE "DCH quality target" for a given DCH shall be used by the UE to set the target SIR for the downlink power control in case quality target can be set for this DCH, i.e. CRC exists in all transport formats in downlink TFS for this DCH.

[…]

In RAN WG1’s understanding, the above quotation from TS 25.331 does not imply a requirement that a CRC shall exist in all transport formats.
[…]


	25.331v3c0

8.6.5.4  DCH quality target

If the IE “DCH quality target” is included, the UE shall:

1> at physical channel establishment set an initial downlink target SIR value based on the received IE "DCH quality target";

1> adjust the target SIR for the downlink power control to meet the quality target received in the IE “DCH quality target".

NOTE: Adjusting the target SIR is possible to do continuously by the UE if a CRC exists in all transport formats in the downlink TFS for a DCH. If a CRC does not exist in all transport formats, the UE can only adjust the target SIR when receiving transport formats containing a CRC and the UE has knowledge about the transport format according to [27].


However, TS 25.302 states the opposite, i.e. all transport formats of transport format set either have a CRC or not, since the CRC size is defined as a semi-static attribute, which has to be the same for all transport formats in a transport format set:

	25.302v3d0:

7.1.6
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 (TDD only);

-
coding rate;

-
static rate matching parameter;

-
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}.

An empty Transport Format is defined as a Transport Format that has Block Set Size equal to zero.
7.1.7
Transport Format Set

This is defined as the set of Transport Formats associated to a Transport Channel.

The semi-static parts of all Transport Formats are the same within a Transport Format Set.
Effectively the first two attributes of the dynamic part form the instantaneous bit rate on the Transport Channel. Variable bit rate on a Transport Channel may, depending on the type of service, which is mapped onto the transport channel, be achieved by changing between each Transmission Time Interval one of the following:

1.
the Transport Block Set Size only;

2.
both the Transport Block Size and the Transport Block Set Size

Example 1:

-
dynamic part: {20 bits, 20 bits}; {40 bits, 40 bits}; {80 bits, 80 bits}; {160 bits, 160 bits}.

-
Semi-static part: {10ms, Convolutional coding only, static rate matching parameter = 1}

Example 2:

-
dynamic part: {320 bits, 320 bits}; {320 bits, 640 bits}; {320 bits, 1 280 bits}.

-
Semi-static part: {10ms, Convolutional coding only, static rate matching parameter = 2}.

The first example may correspond to a Transport Channel carrying a speech service, requiring blocks delivered on a constant time basis. In the second example, which illustrates the situation where a non-real time service is carried by the Transport Channel, the number of blocks delivered per Transmission Time Interval varies between the different Transport Formats within the Transport Format Set. Referring to figure 6, the Transport Block Size is varied on DCH1 and DCH2. That is, a Transport Format Set where the dynamic part has a variable Transport Block Size has been assigned for DCH1. On DCH3 it is instead only the Transport Block Set Size that is varied. That is, the dynamic parts of the corresponding Transport Format Sets only include variable Transport Block Set Sizes.

7.1.8
Transport Format Combination

The layer 1 multiplexes one or several Transport Channels, and for each Transport Channel, there exists a list of transport formats (Transport Format Set) which are applicable. Nevertheless, at a given point of time, not all combinations may be submitted to layer 1 but only a subset, the Transport Format Combination. This is defined as an authorised combination of the combination of currently valid Transport Formats that can be submitted simultaneously to the layer 1 for transmission on a Coded Composite Transport Channel of a UE, i.e. containing one Transport Format from each Transport Channel.

EXAMPLE:

DCH1:
Dynamic part: {20 bits, 20 bits}, Semi-static part: {10ms, Convolutional coding only, static rate matching parameter = 2};

DCH2:
Dynamic part: {320 bits, 1 280 bits}, Semi-static part: {10ms, Convolutional coding only, static rate matching parameter = 3};

DCH3:
Dynamic part: {320 bits, 320 bits}, Semi-static part: {40ms, Turbo coding, static rate matching parameter = 2}.

An empty Transport Format Combination is defined as a Transport Format Combination that is only made up of empty Transport Formats.
7.1.9
Transport Format Combination Set

This is defined as a set of Transport Format Combinations on a Coded Composite Transport Channel.

EXAMPLE:

-
dynamic part:

-
combination 1: DCH1: {20 bits, 20 bits}, DCH2: {320 bits, 1280 bits}, DCH3: {320 bits, 320 bits};

-
combination 2: DCH1: {40 bits, 40 bits}, DCH2: {320 bits, 1280 bits}, DCH3: {320 bits, 320 bits};

-
combination 3: DCH1: {160 bits, 160 bits}, DCH2: {320 bits, 320 bits}, DCH3: {320 bits, 320 bits}

-
semi-static part:

-
DCH1: {10ms, Convolutional coding only, static rate matching parameter = 1};

-
DCH2: {10ms, Convolutional coding only, static rate matching parameter = 1};

-
DCH3: {40ms, Turbo coding, static rate matching parameter = 2}.

The Transport Format Combination Set is what is given to MAC for control. However, the assignment of the Transport Format Combination Set is done by L3. When mapping data onto L1, MAC chooses between the different Transport Format Combinations given in the Transport Format Combination Set. Since it is only the dynamic part that differ between the Transport format Combinations, it is in fact only the dynamic part that MAC has any control over.

The semi-static part, together with the target value for the L1 closed loop power control, correspond to the service attributes:

-
quality (e.g. BER);

-
transfer delay.

These service attributes are then offered by L1. However, it is L3 that guarantees that the L1 services are fulfilled since it is in charge of controlling the L1 configuration, i.e. the setting of the semi-static part of the Transport Formats. Furthermore, L3 controls the target for the L1 closed loop power control through the outer loop power control (which actually is a quality control rather than a power control).

Note that a Transport Format Combination Set need not contain all possible Transport Format Combinations that can be formed by Transport Format Sets of the corresponding Transport Channels. It is only the allowed combinations that are included. Thereby a maximum total bit rate of all transport channels of a Code Composite Transport Channel can be set appropriately. That can be achieved by only allowing Transport Format Combinations for which the included Transport Formats (one for each Transport Channel) do not correspond to high bit rates simultaneously.

The selection of Transport Format Combinations can be seen as a fast part of the radio resource control. The dedication of these fast parts of the radio resource control to MAC, close to L1, means that the flexible variable rate scheme provided by L1 can be fully utilised. These parts of the radio resource control should be distinguished from the slower parts, which are handled by L3. Thereby the bit rate can be changed very fast, without any need for L3 signalling.


One could argue that CRC size does not imply CRC existence. However, since 0 is one possible value of the CRC size, used for configuring transport channels in 25.331, CRC size is used by the RRC protocol to express CRC existence.

The important case, where a TFS contains some TFs, which have a CRC, and another TF with no CRC, is the following: All TFs with non-zero-length transport blocks have a CRC, while the TF with a zero-length transport block has no CRC (“no Block” in RAN1 specification 25.212v3a0, section 4.2.1.2).

This case is also explicitly reflected in 25.331:

	8.6.5.1
Transport Format Set

[…]

1>
if the IE "Transport format set" is considered as valid according to the rules above:

2>
remove a previously stored transport format set if this exists for that transport channel;

2>
store the transport format set for that transport channel;

2>
consider the first instance of the parameter Number of TBs and TTI List within the Dynamic transport format information to correspond to transport format 0 for this transport channel, the second to transport format 1 and so on;

2>
if the IE "Transport format Set" has the choice "Transport channel type" set to "Dedicated transport channel":

3>
calculate the transport block size for all transport formats in the TFS using the following


TB size = RLC size + MAC header size,

where:

-
MAC header size is calculated according to [15]
 if MAC multiplexing is used. Otherwise it is 0 bits;

-
'RLC size' reflects the RLC PDU size.

2>
if the IE "Transport format Set" has the choice "Transport channel type" set to "Common transport channel":

3>
calculate the transport block size for all transport formats in the TFS using the following:


TB size = RLC size.

2>
if the IE "Number of Transport blocks" <> 0 and IE "RLC size" = 0, no RLC PDU data exists but only parity bits exist for that transport format;

2>
if the IE "Number of Transport blocks" = 0, neither RLC PDU neither data nor parity bits exist for that transport format;
2>
configure the MAC with the new transport format set (with computed transport block sizes) for that transport channel;

2>
if the RB multiplexing option for a RB mapped onto that transport channel (based on the stored RB multiplexing option) is not modified by this message:

3>
determine the sets of RLC sizes that apply to the logical channels used by that RB, based on the IE "Logical Channel List" and/or the IE "RLC Size List" from the previously stored RB multiplexing option.

3>
if the IE "Transport Format Set" was received within the IE "PRACH system information list":

4>
ignore the RLC size indexes in the stored RB multiplexing option that do not correspond to any RLC size in the received Transport Format Set.

3>
if the IE "Transport Format Set" was received within the IE "PRACH system information list", if that RB is using AM and if RACH is the transport channel to be used on the uplink:

4>
apply the largest size amongst the ones derived according to the previous bullet for the RLC size (or RLC sizes in case the RB is realised using two logical channels) for the corresponding RLC entity.


Apparently, (for the more general case) there are no means in the RRC protocol to express that a TFS can contain some TFs with non-zero length blocks having a CRC and at the same time other TFs also with non-zero length blocks without a CRC, although this would not render open loop power control impossible; it would only become “discontinuous” in such a case also.

It is recommended to align the text in 25.302 with the stage 3 description in 25.331, i.e. to express in some way that not in all cases all TFs of a TFS need to have a CRC, if the CRC size is different from 0.

2. Text proposal for 25.302

Alternative 1: Explicitly naming the exception, which is currently in 25.331 that, within a TFS, a TF with zero-length transport block can have no CRC, while the TFs with non-zero-length transport block have a CRC.

	7.1.7
Transport Format Set

This is defined as the set of Transport Formats associated to a Transport Channel.

The semi-static parts of all Transport Formats are the same within a Transport Format Set with one exception in case of the CRC size: There can be a TF (different from the empty TF) representing “no TB” without CRC attachment, i.e. CRC length of zero, while the other TFs all have the same (positive) CRC size.



[…]


Alternative 2: Least specific correction, which gives a hint that there can be “no CRC in some TFs”, and leaves the details to 25.331.

	7.1.7
Transport Format Set

This is defined as the set of Transport Formats associated to a Transport Channel.

The semi-static parts of all Transport Formats are the same within a Transport Format Set. This rule does not imply that in all cases, all Transport Formats in a Transport Format Set need to have a CRC.


[…]


Corresponding CRs to 25.302 for R1999, REL-4. REL-5 will be provided, if agreement is found.
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