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1. Introduction

According to 25.302,

An empty Transport Format is defined as a Transport Format that has Block Set Size equal to zero.
25.331 uses two realisations of an Empty Transport Format:

a) the TB size is zero (since the RLC size is zero), but the IE “Number of Transport blocks” is different from 0

b) the number of blocks is zero (the IE “Number of Transport blocks” = 0), irrespective of the transport block size

For case a) 25.331 stipulates that no RLC PDU data exists, but only parity bits exist for that transport format, while for case b) neither RLC PDU data nor parity bits exist for that transport format, as given in the following citation:

	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.


This is more or less in-line with what 25.212 states:

	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


However, section 11 of 25.302 only states the second case mentioned in 25.212, i.e. that a CRC is attached, if the transport block size is zero. In addition 25.302 mentions the CRC size as a semi-static attribute of the Transport Format, and as a semi-static attribute, the CRC size cannot be changed from one radio frame to the next. 

25.302 does not contain any mention of the case that a transport format can mean that “no transport block” is actually sent, since the empty Transport Format only defines the Block Set size to be equal to zero.

To give a full picture of the usage of the empty Transport Format in 25.331, it is therefore proposed to add the following text to 25.302

	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. 

For the two realisations of an empty Transport Format see section 11. 
[ … ]

11
Transport block transmission

Data exchange between MAC and the physical layer, is defined in terms of Transport Block Sets (TBS). On a Transport Channel, one Transport Block Set can be transmitted for every Transmission Time Interval. A TBS consists of one or several Transport Blocks which shall be numbered 1,…, m,… ,M and is delivered in the order of the index m. A Transport Block is identical with a MAC PDU. A Transport Block (MAC PDU) is a bit string ordered from first to last, where the first and last bits are numbered 1 and A, respectively, where A is the number of bits of the Transport Block. In case of Transport Block size=0 bit and M(0, only parity bits as given by the CRC size are sent and A=0. This case is one realisation of an empty Transport Format. The second realisation of an empty Transport Format is represented by M=0 (no transport block). In this case, no parity bits are transmitted for this Transport Format. 
The bits of the mth Transport Block in a TBS, are denoted as aim1, …, aimA for a Transport Channel identified by an index i (cf. [3] and [4]).




2. Some problems in 25.331

An interesting question, which still seems to remain, results from the fact that 25.331 uses the IE “RLC size” (which reflects the RLC PDU size) and not the transport block size to express that parity bits are added, although no RLC PDU is available for transmission:

Due to the formula 

TB size = RLC size + MAC header size

with “RLC size” = 0, the TB size is never zero, if there is a MAC header for the logical channel mapped to the considered transport channel. Hence, the transport format identified by IE “Number of Transport blocks” <> 0 and IE “RLC size” = 0 would refer to a transport block, which only contains the MAC header. This is certainly not meant, since 25.331 states

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;
i.e. this statement can be interpreted as overriding the meaning of the above formula, if “RLC size” = 0.
A clarification for this seems to be a change of the formula for the TB size calculation as follows:

TB size =
RLC size + MAC header size
, if “RLC size” <> 0

TB size =
0


, if “RLC size” = 0
 .
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