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1. Introduction

This paper presents a text proposal for link adaptation associated with hybrid ARQ (HARQ) with packet combining and frequency and time domain channel-dependent scheduling in E-UTRA downlink OFDMA radio access. Note that this, currently, only covers the single-TX (non-MIMO) case.
2. Text Proposal

---------------------------------  Start of Text Proposal  -----------------------------------------------------

7.1.2.2  Link adaptation 
Link adaptation (AMC: adaptive modulation and coding) with various modulation schemes and channel coding rates is applied to the shared data channel associated with hybrid ARQ (section 7.1.2.3) and channel-dependent scheduling. Link adaptation uses either localized (7.1.2.2.1, for frequency selectivity) or distributed (7.1.2.2.2, for frequency diversity) transmission modes. The selection of localized or distributed transmission may be based on service type, UE speed, packet size, or other factors. Note that the following description, currently, only covers the single-TX (non-MIMO) case.
7.1.2.2.1 Link adaptation –Localized transmission

In the case of localized transmission, three link adaptation schemes should be investigated in terms of both performance and control channel overhead. The first scheme is the resource block-dependent adaptive modulation and resource block-independent channel coding rate, which is shown in Fig. 1 (note that in the case of localized transmission, the resource block is defined as the minimum transmission bandwidth). The second one is the resource block-independent adaptive modulation and channel coding rate. The third scheme is the resource block-dependent adaptive modulation and channel coding rate, in which the block ‘HARQ functionality including adaptive coding rate’ is changed to ‘HARQ functionality’ and the block ‘adaptive modulation’ is changed to ‘adaptive modulation and adaptive coding rate’ in Fig. 1. 
The operations in Fig. 1 are as follows. 
· CRC is attached at every L2 PDU and channel encoding is performed. The coding rate is common to all resource blocks.

· Channel interleaving is performed after HARQ transmission operation.
· The interleaved coded block is segmented into multiple resource blocks
· Spreading (e.g., repetition) may be performed as part of the channel coding or as part of the data modulation

· In the general case, modulation is carried out on a resource-block basis, i.e., different modulation schemes may be applied to different assigned resource blocks (Fig. 1) (block-dependent modulation). Block-independent modulation corresponds to the special case of applying the same modulation scheme for all assigned resource blocks.
· Scrambling may be employed after adaptive modulation.
Note that when multiple resource blocks are assigned, they are not required to be adjacent. Furthermore, in case of multiple L2 PDU case, the scheme of Fig. 1 may be separately applied to several different groups of resource blocks.
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Figure 1 – Resource block-dependent adaptive modulation and resource block-independent channel coding rate scheme (Localized FDMA transmission)
7.1.1.2.2 Link adaptation – Distributed transmission

In the case of distributed transmission, link adaptation in only the time domain may be used, i.e., no frequency-domain link adaptation is used. In the case, the channel coding rate and modulation scheme are fixed over the frequency domain as shown in Fig. 2. The frequency-domain adaptive modulation similar to Fig. 1 may be alternative scheme.  Note that the operations in Fig. 2 are the same as in Fig. 1 (described in 7.1.1.2.1), with the ‘Physical channel segmentation’ block mapping the modulation symbols onto subcarriers that may be in a number of resource blocks distributed across frequency. 
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Figure 2 – Frequency domain-independent adaptive modulation and channel coding rate scheme (Distributed FDMA transmission)
---------------------------------------- End of Text Proposal --------------------------------------------------
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