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***************************First Change*********************************
5
Physical Layer for E-UTRA

Downlink and uplink transmissions are organized into radio frames with 10 ms duration. Two radio frame structures are supported:

-
Type 1, applicable to FDD,

-
Type 2, applicable to TDD.

Frame structure Type 1 is illustrated in Figure 5.1-1. Each 10 ms radio frame is divided into ten equally sized sub-frames. Each sub-frame consists of two equally sized slots. For FDD, 10 subframes are available for downlink transmission and 10 subframes are available for uplink transmissions in each 10 ms interval. Uplink and downlink transmissions are separated in the frequency domain.
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Figure 5-1: Frame structure type 1
Frame structure Type 2 is illustrated in Figure 5.1-2. Each 10 ms radio frame consists of two half-frames of 5 ms each. Each half-frame consists of five subframes of length 1 ms. The supported uplink-downlink configurations are listed in Table 5-1 where, for each subframe in a radio frame, "D" denotes the subframe is reserved for downlink transmissions, "U" denotes the subframe is reserved for uplink transmissions and "S" denotes a special subframe with the three fields DwPTS, GP and UpPTS. The length of DwPTS and UpPTS is configurable subject to the total length of DwPTS, GP and UpPTS being equal to 1ms. Each subframe i is defined as two slots, 2i and 2i+1, of length 0.5ms in each subframe.
Uplink-downlink configurations with both 5ms and 10ms downlink to uplink switch-point periodicity are supported. 
In case of 5 ms downlink-to-uplink switch-point periodicity, the special subframe exists in both half-frames.

In case of 10 ms downlink-to-uplink switch-point periodicity, the special subframe exists in the first half-frame only.

Subframes 0 and 5 and DwPTS are always reserved for downlink transmission. UpPTS and the subframe immediately following the special subframe are always reserved for uplink transmission.
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Figure 5-2: Frame structure type 2 (for 5ms switch-point periodicity)
Table 5-1: Uplink-downlink configurations.

	Uplink-downlink configuration
	Downlink-to-Uplink

Switch-point periodicity
	Subframe number

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U

	1
	5 ms
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	2
	5 ms
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	3
	10 ms
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	4
	10 ms
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	5
	10 ms
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	6
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D


***************************Second Change*********************************
5.1.4
Downlink Reference signal

Three types of downlink reference signals are defined: cell-specific reference signals, MBSFN reference signals and UE-specific reference signals.

They are all defined by pseudo-random sequence.

There is a corresponding reference signal transmitted per downlink antenna port.

Cell-specific reference signals shall be transmitted in all downlink subframes in a cell supporting non-MBSFN transmission. Cell-specific reference signals are transmitted on one or several of antenna ports 0 to 3. Frequency shift can be applied to the cell-specific reference signals among different cells . 

MBSFN reference signals shall only be transmitted in subframe allocated for MBSFN transmission. MBSFN reference signals are transmitted on antenna port 4.MBSFN reference signals are defined for extended cyclic prefix only. 

UE-specific reference signals are supported for single-antenna-port transmission of PDSCH and are transmitted on antenna port 5.UE-specific reference signals are transmitted only on the resource blocks upon which the corresponding PDSCH is mapped.


***************************End of Change*********************************
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