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6.1.1	Uplink Shared Channel
The physical-layer model for Uplink Shared Channel transmission is described based on the corresponding physical-layer-processing chain, see Figure 6.1.1-1. Processing steps that are relevant for the physical-layer model, e.g. in the sense that they are configurable by higher layers, are highlighted in blue. It should be noted that, in the cases of PUSCH and NPUSCH, the scheduling decision is fully done 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.
-	Higher-layer data passed to/from the physical layer
-	One transport block of dynamic size delivered to the physical layer once every TTI.
-	CRC and transport-block-error indication
-	Transport-block-error indication delivered to higher layers.
-	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.
-	Interleaving
-	No control of interleaving by higher layers.
-	Data modulation
-	Modulation scheme is decided by MAC Scheduler (QPSK, 16QAM, 64QAM, and 256QAM; for BL UEs or UEs in enhanced coverage, supported modulation schemes are QPSK and 16QAM; for NB-IoT, supported modulation schemes are Pi/4-QPSK and Pi/2-BPSK for single-tone allocation, and QPSK and 16QAM for multi-tone allocation).
-	Mapping to physical resource
-	L2-controlled resource assignment.
-	Multi-antenna processing
-	MAC Scheduler partly configures mapping from assigned resource blocks to the available number of antenna ports.
-	Support of L1 control signalling
-	Transmission of ACK/NACK and CSI feedback related to DL data transmission
	The model of Figure 6.1.1-1 also captures
-	Transport via physical layer of Hybrid-ARQ related information associated with the PUSCH, to the peer HARQ process at the transmitter side;
-	Transport via physical layer of corresponding HARQ acknowledgements to PUSCH transmitter side (except for NB-IoT UEs).
If a UE is configured with one or more SCells, the physical-layer-processing chain in Figure 6.1.1-1 is repeated for every UL Serving Cell.


Figure 6.1.1-1: Physical-layer model for UL-SCH transmission
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[bookmark: _Toc5784303][bookmark: _Toc37544753][bookmark: _Toc46484106]6.2.1	Downlink-Shared Channel
The physical-layer model for Downlink Shared Channel transmission is described based on the corresponding PDSCH or NPDSCH physical-layer-processing chain, see Figure 6.2.1-1. Processing steps that are relevant for the physical-layer model, e.g. in the sense that they are configurable by higher layers, are highlighted in blue on the figure.
-	Higher-layer data passed to/from the physical layer
-	N (up to two) transport blocks of dynamic size delivered to the physical layer once every TTI.
[bookmark: _Ref147403257]-	CRC and transport-block-error indication
-	Transport-block-error indication delivered to higher layers.
-	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.
[bookmark: _Ref147403030]-	Data modulation
-	Modulation scheme is decided by MAC Scheduler (QPSK, 16QAM, 64 QAM, 256QAM, and 1024QAM; for BL UEs or UEs in enhanced coverage, supported modulation schemes are QPSK and 16QAM, and 64QAM for CE mode A with no repetitions; for NB-IoT, only QPSK and 16QAM is are supported).
Multi-antenna processing
-	MAC Scheduler partly configures mapping from modulated code words (for each stream) to the available number of antenna ports.
[bookmark: _Ref147403112]-	Mapping to physical resource
-	L2-controlled resource assignment.
-	Support of L1 control signalling
-	Transmission of scheduler related control signals.
-	Support for Hybrid-ARQ-related signalling
	The model of Figure 6.2.1-1 also captures:
-	Transport via physical layer of Hybrid-ARQ related information associated with the PDSCH, to the peer HARQ process at the receiver side;
-	Transport via physical layer of corresponding HARQ acknowledgements to PDSCH transmitter side.
If a UE is configured with one or more SCells, the physical-layer-processing chain in Figure 6.2.1-1 is repeated for every DL Serving Cell.
NOTE:	The signalling 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 PDSCH demodulation, decoding etc., without passing through higher layers.


[bookmark: _Ref147408743]Figure 6.2.1-1: Physical-layer model for DL-SCH transmission
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