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1 Introduction

In order to maintain the orthogonality of uplink transmissions, the eNode B needs to signal the used frequency and timing (i.e. the uplink resource) to the UE as part of the scheduling grant. The transport format, consisting of the exact number of transmitted bits and actual modulation (from which the used code rate can be calculated) used for transmission could be either signalled from the eNode B or determined autonomously by the UE and signalled to the eNode B. The decision from which logical channels the transmitted data should be selected is not considered to be part of the transport format selection and is addressed in a separate contribution ‎[2].
In this contribution we compare these alternatives with respect to signaling, link adaptation, padding and data transfer delay.
2 Analysis
The analyzed methods are described below:
· eNode B based transport format selection. In this method the eNode B decides the transport format (consisting of the used modulation and the exact number of bits to be transmitted over the air-interface, implicitly determining also the code rate) in the uplink. 
· UE based transport format selection. In this method the eNode B decides the uplink resource (time and frequency) used for uplink transmission, but leaves the decision on the transport format to the UE. 
As both the UE and the eNode B need to know the transport format used for transmission, the transport format needs to be signaled between UE and eNode B regardless of the used method. For eNode B based transport format selection the transport format needs to be signaled in the downlink, while for the UE based transport format selection the transport format needs to be signaled in the uplink. The downlink signaling could be included as part of the uplink grant, signaled on the L1/2 control channel, while the uplink signaling needs to be transmitted on a separate physical channel. This uplink physical channel needs to be dimensioned to be reliable at the  cell border, possibly causing either coverage issues for large cells or unnecessarily large amounts of system resources spent on the uplink signaling for small cells, as discussed in ‎[2].
The need to adapt the uplink transmission rate to the channel quality also requires signaling between UE and eNode B for both alternatives. For eNode B based selection the UE power budget needs to be signaled from the UE to the eNode B. This information can be signaled in-band together with user plane data. For UE based selection the channel quality indication needs to be signaled from eNode B to UE. This information needs to be signaled out-band, using a separate physical channel. 

The transport format selection needs to have information on the UE buffer status. This information is naturally available in the UE, and is conveyed to the eNode B in measurement reports (which are needed in both cases in order to select a correct uplink resource). Inaccuracies in the buffer status may generate padding and user plane delay. The padding is caused by choosing a transport format, which exceeds the amount of data in the UE buffer, while delay is caused when the chosen transport format does not allowing transmission of all data, even if sufficient resources would have been available. However, the extra padding or the extra delay caused by the delayed UE buffer status information seems to be a minor drawback compared to the potentially large signaling overhead caused by UE based transport format selection. Also, since the measurement reports on the UE buffer status need to be reasonably reliable for accurate uplink frequency and time resource allocation, we anticipate that the problems with padding and delay will not be severe.
3 Conclusion and Proposal
The main drawback of the UE based transport format selection is the physical signalling required in the uplink and downlink. The uplink signalling needs to be designed to be robust also at the cell border, possibly leading to issues with coverage and inefficient use of the resources. In addition, additional out-band signalling is required in the downlink to facilitate the link adaptation. These problems are not present for the eNode B based transport format selection.
Based on the impact of the uplink signalling on the coverage, it is proposed that the transport format selection is performed in the eNode B. 
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5 Text proposal

6.1
MAC Sublayer

This subclause provides an overview on services and functions provided by the MAC sublayer.

6.1.1
Services and Functions

The main services and functions of the MAC sublayer include:

-
Mapping between logical channels and transport channels;

-
Multiplexing/demultiplexing of RLC PDUs belonging to one or different radio bearers into/from transport blocks (TB) delivered to/from the physical layer on transport channels;

-
Traffic volume measurement reporting;

-
Error correction through HARQ;

-
Priority handling between logical channels of one UE;

-
Priority handling between UEs by means of dynamic scheduling;

-
Transport format selection (eNode B only). The UE selects data from logical channels based on the transport format selected by the eNode B;

-
Mapping of Access Classes to Access Service Classes (FFS for RACH);

-
Padding (FFS);

-
In-sequence delivery of RLC PDUs if RLC cannot handle the out of sequence delivery caused by HARQ (FFS).

NOTE: 
How the multiplexing relates to the QoS of the multiplexed logical channels is FFS.
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