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<<<<<<<<<<<<<<<<<<<<<<<<< start of text proposal >>>>>>>>>>>>>>>>>>>>>>>>>>

6.2.1
TDD mode aspects

In the TDD mode of E-UTRA, subframes can be assigned as either uplink subframes or downlink subframes (to accommodate different traffic profiles or different functions). A downlink or uplink subframe consists of an integer number of symbols (some of which may be idle to allow for timing advance) with a subframe structure that is defined by signaling from the network. The subframe structure may vary from subframe to subframe within the frame to accommodate different traffic profiles and latency requirements. An idle period is required at a DL/UL or UL/DL switching point. Downlink and uplink sub-frames not adjacent to a split point do not contain idle periods. Downlink (resp. uplink) sub-frames adjacent to a split point may contain the required idle period at the beginning or end of the sub-frame as appropriate. Alternatively, the downlink (resp. uplink) sub-frame adjacent to a split may not comprise an idle period in the case that the idle period is instead provided by the adjacent uplink (resp. downlink) sub-frame. One example of the use of idle periods within the E-UTRA frame structure for a 6:4 DL:UL split is shown in Figure 6.2.1-0.


[image: image1]
Figure 6.2.1-0 - Example use of idle periods for a 6:4 DL:UL split
Downlink synchronisation reference signals and system information are contained in each frame and only occupy parts of the frame.  If the synchronisation and system information signal structures are common to TDD and FDD modes, then it may be possible to realise some benefits in terms of UE complexity.

The traffic subframe structure for TDD mode operation of E-UTRA is shown in Fig. 6.2.1-1. This structure supports timing advance for cells of various sizes.


[image: image2]
Figure 6.2.1-1 - Traffic timeslot structure TDD mode E-UTRA operation

In the TDD mode of operation common and / or dedicated pilots are used to help exploit channel reciprocity of the link. Distinct pilots from different antennas may be used to support multi-antenna techniques such as MIMO.

<<<<<<<<<<<<<<<<<<<<<<<<< next changed section >>>>>>>>>>>>>>>>>>>>>>>>>

7.1.4

Duplexing Aspects

The downlink numerology of table 7.1.1-1 applies in the case of operation in paired and unpaired spectrum (or similarly, full and half-duplex UE modes).
An idle period is required at a DL/UL or UL/DL switching point to allow for propagation delay and/or RF switching times.  Downlink sub-frames not adjacent to a split point do not contain idle periods.  Downlink sub-frames adjacent to a split point may contain the required idle period at the beginning or end of the sub-frame as appropriate.  Alternatively, the downlink sub-frame adjacent to a split may not comprise an idle period in the case that the idle period is instead provided by the adjacent uplink sub-frame.

If required, the idle period is created within a downlink sub-frame by designation of one or more OFDM symbols (including cyclic prefix) as idle.  These idle symbols are not transmitted.

Idle periods may be adjusted for various cell sizes by designating an integer number of OFDM symbols as idle at the beginning or end of the sub-frame.

Examples of downlink sub-frame formats supporting idle periods of 0μs and 71.35μs are shown in figure 7.1.4-[x].  Both pre-cursor and post-cursor idle period configurations are shown and the short cyclic prefix length of table 7.1.1-1 is assumed.  Further examples with larger idle periods may be conceived in which more than one OFDM symbol is designated as idle within a sub-frame.
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Figure 7.1.4-[x]

<<<<<<<<<<<<<<<<<<<<<<<<< next changed section >>>>>>>>>>>>>>>>>>>>>>>>>

9.1.4

Duplexing Aspects
The uplink numerologies of tables 9.1.1-1 and 9.1.1-2 apply in the case of operation in paired and unpaired spectrum (or similarly, full and half-duplex UE modes).
An idle period is required only at a DL/UL or UL/DL switching point to allow for propagation delay and/or RF switching times.  Uplink sub-frames not adjacent to a split point do not contain idle periods.  Uplink sub-frames adjacent to a split point may contain the required idle period at the beginning or end of the sub-frame as appropriate.  Alternatively, the uplink sub-frame adjacent to a split may not comprise an idle period in the case that the idle period is instead provided by the adjacent downlink sub-frame.

If required, idle periods may be inserted via removal of one or more short or long block from the sub-frame and/or by replacing one long block with a short block.
Short blocks can either be used for pilot or for data, denoted SBp and SBd respectively.  A long block is denoted LB and is always used for data.  By replacing a long block (for data) with a short block (for data), a similar pilot structure to the SC-FDMA sub-frame structures of section 9.1.1 may be achieved.

Larger idle periods may be created for larger cell sizes by removal of further long or short blocks, or via conversion of one or more long blocks to short blocks.

Examples of uplink SC-FDMA sub-frame formats supporting pre-cursor and post-cursor idle periods are shown in figure 9.1.4-[y] along with the unmodified (no idle period) UL SC-FDMA formats of section 9.1.1.  Other variations can be conceived to support larger idle periods.
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Figure 9.1.4-[y]

The exact guard times of figure 9.1.4-[y] are as shown in table 9.1.4-[w]

Table 9.1.4-[w]

	Numerology
	Guard time

	3.84-based
	0μs or 33.3333μs

	4.096-based
	0μs or 31.25μs


<<<<<<<<<<<<<<<<<<<<<<<<< next changed section >>>>>>>>>>>>>>>>>>>>>>>>>

9.2.2

Duplexing Aspects
The numerology of table 7.1.1-1 applies for uplink OFDMA in the case of operation in paired and unpaired spectrum (or similarly, full and half-duplex UE modes).
An idle period is required only at a DL/UL or UL/DL switching point to allow for propagation delay and/or RF switching times.  Uplink sub-frames not adjacent to a split point do not contain idle periods.  Uplink sub-frames adjacent to a split point may contain the required idle period at the beginning or end of the sub-frame as appropriate.  Alternatively, the uplink sub-frame adjacent to a split may not comprise an idle period in the case that the idle period is instead provided by the adjacent downlink sub-frame.

If required, the idle period is created within an uplink sub-frame by designation of one or more OFDM symbols (including cyclic prefix) as idle.  These idle symbols are not transmitted.

Idle periods may be adjusted for various cell sizes by designating an integer number of OFDM symbols as idle at the beginning or end of the sub-frame.

The examples of downlink OFDM sub-frame formats supporting guard intervals of 0μs and 71.35μs shown in figure 7.1.4-[x] apply equally to uplink OFDMA.  Further examples with larger idle periods may be conceived in which more than one OFDM symbol is designated as idle within a sub-frame.
<<<<<<<<<<<<<<<<<<<<<<<<< end of text proposal >>>>>>>>>>>>>>>>>>>>>>>>>>
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