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Multiple DDIs in one TTI
1 Introduction

During this meeting there has been a discussion whether multiple DDIs for the same logical channel are allowed in the same TTI. In this document we provide description of the current model, its implications and propose a clarification.
2 Discussion

For the UL DCH, the signalling of the transport formats chosen by TFC selection is signalled by the TFCI, which is always a combination of KxPDUs (transport block set), where the PDU size per transport channel is the same. This also means that although multiple sizes are allowed on the same logical channel (Radio Bearer), there can at all times be only one size transmitted in one TTI.
In Rel-6 the situation was slightly modified from R99. The E-DCH maps the logical channels to its single TrCH via the MAC-d flows. From this principle, it can be seen that E-DCH already allows multiple PDU sizes in the same TTI on the same transport channel (at least from different MAC-d flows).

Furthermore, the MAC-d flows of E-DCH can be seen almost as transport channels since they provide the direct mapping of the logical channel data, and contain some QoS configuration (e.g. MAC-d flow power offsets). Still, several PDU sizes are allowed per MAC-d flow in one TTI. This is supported by the signalling.
In addition, this is also supported by the RLC/MAC model used in 25.321. This model relies on the RLC indicating to MAC the Buffer Occupancy (BO) and MAC indicating to RLC the PDU size it requires for the data transmission. This is per logical channel, so each logical channel can use its own size on the same TTI. This also means this model available today in the specification supports different RLC PDU sizes on the same logical channel, but not on the same TTI.
The current MAC-e/es peer signalling uses an IE that is used to compress both the logical channel ID and RLC PDU size into one single identity. This IE is called DDI and it can have different values for the same logical channel (different RLC PDU sizes).

According to the RLC/MAC model described above and the MACe/es signalling:

· The UE may use different RLC sized PDUs (i.e. different DDIs) in the same TTI from different logical channels.

· The UE may transmit multiple PDUs of a same size from one LogCH in the same TTI.
· The UE may not transmit PDUs of different sizes from the same LogCH in the same TTI.
We feel this is not entirely obvious to UTRAN implementers today. This means that some UTRANs may design their RABs assuming more functionality in the UE than what is available in the specification today. This could lead to sub-optimal RABs and allocation of non-serving grants to UEs.
Therefore, it would be beneficial to provide a clarification to the MAC specification, as proposed in R2-060305, making it obvious that this is the situation today.
Mandating more than one size per TTI per logical channel would require changes in the existing model. For instance, it would not be enough for RLC to indicate to MAC its Buffer Occupancy and a tighter interaction between MAC and RLC would be required. While this may be feasible for Release 7, this is clearly a new feature that seems difficult to accept at this stage in Release 6.
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