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1. E-UTRA physical-layer model
The E-UTRA physical-layer model captures those characteristics of the E-UTRA physical-layer that are relevant from the point-of-view of higher layers. More specifically, the physical-layer model captures:
· The structure of higher-layer data being passed down to or up from the physical layer 
· The means by which higher layers can configure the physical layer
· The different indications (error indications, channel-quality indications, etc.) that are provided by the physical layer to higher layers.
· Other (non-transport-channel-based) higher-layer peer-to-peer signaling supported by the physical layer

1.1. Physical-layer model of E-UTRA transport channels
1.1.1 Physical-layer model: Downlink-Shared Channel 
The DL-SCH physical-layer model is described based on the corresponding DL-SCH physical-layer-processing chain, see Figure 1. (Processing steps that are relevant for the physical-layer model, e.g. in the sense that they are configurable by higher layers, are high-lighted)
1.1.1.1 Higher-layer data passed to/from the physical layer
· N (at least up to two) transport blocks of dynamic size delivered to the physical layer once every TTI
1.1.1.2 CRC and transport-block-error indication
· Transport-block-error indication delivered to higher layers
1.1.1.3 FEC and rate matching
· Channel coding rate is implicitly given by the combination of transport block size, modulation scheme and resource assignment
· Physical layer model support of HARQ: in case of Incremental Redundancy, the corresponding Layer 2 Hybrid-ARQ process controls what redundancy version is to be used for the physical layer transmission for each TTI
1.1.1.4 Interleaving
· No control of interleaving by higher layers
1.1.1.5 Data modulation

· Modulation scheme is decided by MAC Scheduler (QPSK, 16QAM and 64 QAM)
1.1.1.6 Mapping to resource blocks

· L2-controlled resource assignment
1.1.1.7 Physical-layer processing Step 6: Multi-antenna processing

· MAC Scheduler partly configures mapping from assigned resource blocks (for each stream) to the available number of antenna ports 
1.1.1.8 Support for Hybrid-ARQ-related signaling
The model of Figure 1 also captures 
· Transport via physical layer of Hybrid-ARQ related information (exact info is FFS) associated with the DL-SCH, to the peer HARQ process at the receiver side
· Transport via physical layer of corresponding HARQ acknowledgements to DL-SCH transmitter side
Note that the signaling of transport-format and resource-allocation is not captured in the physical-layer model. At the transmitter side, this information can be directly derived from the configuration of the physical layer. The physical layer then transports this information over the radio interface to its peer physical layer, presumably multiplexed in one way or another with the HARQ-related information. On the receiver side, this information is, in contrast to the HARQ-related information, used directly within the physical layer for DL-SCH demodulation, decoding etc., without passing through higher layers. 
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Figure 1 DL-SCH physical-layer model
1.1.2 Physical-layer model: Broadcast Channel

The BCH transport channel 
is characterized by a fixed pre-defined transport format. The BCH physical-layer model is described based on the corresponding BCH physical-layer-processing chain, see Figure 2:
1.1.2.1 Higher-layer data passed to/from the physical layer

· A single (fixed-size) transport block per TTI

1.1.2.2 CRC and transport-block-error indication

· Transport-block-error indication delivered to higher layers.
1.1.2.3 FEC and rate matching
· Channel coding rate is implicitly given by the combination of transport block size, modulation scheme and resource assignment
· No BCH Hybrid ARQ, i.e. no higher-layer control of redundancy version
1.1.2.4 Interleaving

· No control of interleaving by higher layers
1.1.2.5 Data modulation

· Fixed modulation scheme (QPSK), i.e. not higher-layer control 
1.1.2.6 Mapping to resource blocks

· Fixed pre-determined transport format and resource allocation, i.e. no higher-layer control
1.1.2.7 Physical-layer processing Step 6: Multi-antenna processing

· Fixed pre-determined processing, i.e. no higher-layer control
1.1.2.8 Support for Hybrid-ARQ-related signaling

· No Hybrid ARQ
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Figure 2 BCH physical-layer model
1.1.3 Physical-layer model: Paging Channel 

The PCH physical-layer model is described based on the corresponding PCH physical-layer-processing chain, see Figure 3. Processing steps that are relevant for the physical-layer model, e.g. in the sense that they are configurable by higher layers, are high-lighted. 
1.1.3.1 . Higher-layer data passed to/from the physical layer

· A single transport block per TTI 

1.1.3.2 CRC and transport-block-error indication

· Transport-block-error indication delivered to higher layers
1.1.3.3 FEC and rate matching
· Channel coding rate is implicitly given by the combination of transport block size, modulation scheme and resource assignment
· No PCH Hybrid ARQ, i.e. no higher-layer control of redundancy version
1.1.3.4 Interleaving

· No control of interleaving by higher layers
1.1.3.5 Data modulation

· Modulation scheme is decided by MAC Scheduler
1.1.3.6 Mapping to resource blocks

· L2 controlled resource assignment
· Possible support of dynamic transport format and resource allocation
1.1.3.7 Physical-layer processing Step 6: Multi-antenna processing

· MAC Scheduler partly configures mapping from assigned resource blocks to the available number of antenna ports 
1.1.3.8 Support for Hybrid-ARQ-related signaling

· No Hybrid ARQ
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Figure 3 PCH physical-layer model

1.1.4 Physical-layer model: Multicast Channel 

The MCH is characterized by the support for multi-cell reception at the UE (a.k.a. “SFN” transmission). This implies that only semi-static configuration of the MCH transport format and resource assignment is possible. The MCH physical-layer model is described based on the corresponding PCH physical-layer-processing chain, see Figure 4. Processing steps that are relevant for the physical-layer model, e.g. in the sense that they are configurable by higher layers, are high-lighted.
1.1.4.1 Higher-layer data passed to/from the physical layer

· N (at least up to 2) transport blocks of dynamic size delivered to physical layer once every TTI
1.1.4.2 CRC and transport-block-error indication

· Transport-block-error indication delivered to higher layers
1.1.4.3 FEC and rate matching
· Channel coding rate is implicitly given by the combination of transport block size, modulation scheme and resource assignment
· No MCH Hybrid ARQ, i.e. no higher-layer control of redundancy version
1.1.4.4 Interleaving

· No control of interleaving by higher layers
1.1.4.5 Data modulation

· Modulation scheme is decided by MAC Scheduler
1.1.4.6 Mapping to resource blocks

· L2 controlled semi–static resource assignment
1.1.4.7 Physical-layer processing Step 6: Multi-antenna processing

· MAC Scheduler partly configures mapping from assigned resource blocks (for each stream) to the available number of antenna ports 
1.1.4.8 Support for Hybrid-ARQ-related signaling

· No Hybrid ARQ
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Figure 4 MCH physical-layer model

1.1.5 Physical-layer model: Uplink Shared Channel 

The UL-SCH physical-layer model is described based on the corresponding PCH physical-layer-processing chain, see Figure 5. Processing steps that are relevant for the physical-layer model, e.g. in the sense that they are configurable by higher layers, are high-lighted. It should be noted that, in case UL-SCH, the scheduling decision is at least partly made at the network side. The uplink transmission control in the UE then configures the uplink physical-layer processing, based on uplink transport-format and resource-assignment information received on the downlink. 
1.1.5.1 Higher-layer data passed to/from the physical layer

· N (N may be limited to one) transport blocks of dynamic size delivered to the physical layer once every TTI
1.1.5.2 CRC and transport-block-error indication

· Transport-block-error indication delivered to higher layers
1.1.5.3 FEC and rate matching
· Channel coding rate is implicitly given by the combination of transport block size, modulation scheme and resource assignment
· Physical layer model support of HARQ: in case of Incremental Redundancy, the corresponding Layer 2 Hybrid-ARQ process controls what redundancy version is to be used for the physical layer transmission for each TTI
1.1.5.4 Interleaving
· No control of interleaving by higher layers
1.1.5.5 Data modulation

· Modulation scheme is decided by MAC Scheduler (at least QPSK and 16QAM)
1.1.5.6 Mapping to resource blocks

· L2-controlled resource assignment
1.1.5.7 Physical-layer processing Step 6: Multi-antenna processing

· MAC Scheduler partly configures mapping from assigned resource blocks (for each stream) to the available number of antenna ports 
1.1.5.8 Support for Hybrid-ARQ-related signaling

The model of Figure 5 also captures 

· Transport via physical layer of Hybrid-ARQ related information (exact info is FFS) associated with the UL-SCH, to the peer HARQ process at the receiver side
· Transport via physical layer of corresponding HARQ acknowledgements to UL-SCH transmitter side
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Figure 5 UL-SCH physical-layer model

1.1.6 Physical-layer model: Random-access Channel 

TBD
1.2. Physical-layer indications

In addition to decoded transport blocks, the physical layer also provides higher layers with different indicators. The indicators delivered to higher layers may originate in the corresponding physical layer on in the physical layer of the peer entity (transported over the air by means of L1 signaling). 

Error indicators
The error indicators (see Figure 1-5) are one type of indicators. An error indicator indicates whether or not the physical layer has correctly decoded a received transport block
Channel-quality indicators 
Channel-quality indicators (CQI) indicate the downlink and uplink channel quality. The channel-quality indicators are delivered by the Node B physical layer to the Node B MAC layer. Exactly how the channel-quality indicators are generated within the physical layer is a physical-layer-internal issue and may e.g. depend on the duplex scheme (FDD or TDD). 
�This may only be valid for the "P-BCH". However, at this stage this is the only thing defined in 25.912. If a "S-BCH" is to be supported that should either be a new transpor-channel type or simply the possibility to map system information to the DL-SCH.
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