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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.

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.
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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.

E-UTRA, when operating in TDD mode-of-operation, may face additional interference scenarios, compared to when operating in FDD mode of operation. More specifically, direct UE-to-UE and BS-to-BS interference may occur both within one carrier and between neighbour carriers. 

If E-UTRA operates in TDD mode, two approaches have been proposed to meet the requirement on co-existance with current UTRA TDD according to TR 25.913. The possibility of adopting both the two approaches can be considered.
Approach 1 is described in section 6.2.1.1, and approach 2 is described in section 6.2.1.2. Either approach can be used depending on co-existence scenario.

In order to meet the latency requirement of TR25.913, it may be necessary to employ additional switching points in E-UTRA TDD compared to UTRA TDD. Any interference problem created as a result between the E-UTRA and the legacy carrier would need to be solved.
6.2.1.1 Approach 1 –Multiple fixed frame structures 

According to approach 1, when there is a requirement for co-existance with LCR TDD, the frame structure described in section 6.2.1.1.1 can be used. When there is a requirement for co-existance with HCR TDD, the frame structure described in section 6.2.1.1.2 can be used.
6.2.1.1.1 For co-existance with LCR-TDD
Example of the first traffic subframe structure for TDD mode operation of E-UTRA is shown in Fig. 6.2.1-1. There is one pair of switching points within a 5ms E-UTRA radio subframe structure. Besides the first guard period set between the DwPTS and UpPTS, more guard periods can be provided by the uplink traffic time slot which follows the DL/UL switching point.
A guard period is required at a DL/UL or UL/DL switching point. Each traffic time slot should contain a small idle period (Timeslot Interval) which can be used for switching guard period from UL to DL traffic time slot. For the DL/UL switching point, if there is only one switching point between DL and UL traffic time slot in a E-UTRA TDD radio traffic time slot structure, a special guard period will be kept between the special downlink timeslot DwPTS and special uplink timeslot UpPTS.
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Figure 6.2.1.1-1 Frame Structure of one pair of switching points between DL and UL traffic timeslot
Assuming that a 10 ms frame is divided into 2 equally sized 5 ms radio sub-frames, one radio sub-frame consists of seven traffic time slots (TS0~TS6). The synchronization and guard period is between TS0 and TS1, whose duration is 0.275ms including DwPTS, GP and UpPTS. The TTI of E-UTRA TDD can be 0.675ms, the same as duration of one traffic time slot.
Note: as mentioned in Section 6.2.1, special considerations need to be taken with regards to the E-UTRA frame structure when operating in TDD mode of operation in order to satisfy the E-UTRA requirement on allowing for spectrum co-existance with current 3GPP TDD standards. 
The minimum TTI for uplink transmission is equal to the uplink traffic timeslot duration(0.675ms). 
A guard period is required at a DL/UL or UL/DL switching point. Each traffic time slot should contain a small idle period (Timeslot Interval) which can be used for switching guard period from UL to DL traffic time slot.
6.2.1.1.2 For co-existance with HCR-TDD

Details to be added.
6.2.1.2 Approach 2 –Generic frame structure

The second approach uses a generic frame structure to support backward compatibility with existing UTRA TDD systems. The frame structure is aligned with E-UTRA FDD.
HCR-TDD coexistence

The HCR-TDD timeslot duration THCR-TDD is related to the E-UTRA sub-frame duration TE-UTRA of sections 7.1 and 9.1 / 9.2 according to the relationship:
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Hence, the E-UTRA uplink and downlink may be aligned with the HCR-TDD uplink and downlink provided that the HCR-TDD UL:DL timeslot split is of the form 
[image: image4.wmf](

)

n

n

-

´

´

5

3

:

3

, where n is an integer. In this case, the E-UTRA UL:DL split is
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. An example alignment of the HCR-TDD frame to the E-UTRA frame is shown in Figure 3 for a 6:9 UL:DL timeslot split. The flexible frame structure of HCR-TDD allows existing HCR-TDD deployments to be migrated to a 
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 timeslot split in readiness for a future E-UTRA deployment in an adjacent carrier. As per the LCR-TDD case, idle symbols / sub-frames may be inserted into the E-UTRA carrier when the HCR-TDD carrier does not utilise a 
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 UL:DL split.
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Figure 6.2.1.2-1 - E-UTRA / HCR-TDD co-existence example for 6:9 UL: DL timeslot split
LCR-TDD coexistence

Coexistence between LCR-TDD and E-UTRA may be facilitated by inserting either idle symbols within the E-UTRA frame (these are required for the purposes of timing advance in any case) or idle sub-frames (which may either be inserted by the E-UTRAN scheduler dynamically or their existence may be signalled on the broadcast control channel). Applying a delay or frame offset between the LCR-TDD frame and the E-UTRA frame may allow the time allocated to idle symbols / sub-frames to be minimised. Figure 1 shows how coexistence between LCR-TDD with a 3:3 UL:DL traffic timeslot split and E-UTRA (operating in a TDD mode with the numerology of sections 7.1 and 9.1 / 9.2) can be facilitated. To increase spectral efficiency, the idle sub-frame of Figure 1 could be replaced by 4 data symbols followed by 3 idle symbols. Similarly, Figure 2 shows facilitation of coexistence of between LCR-TDD with a 2:4 UL:DL traffic timeslot split and E-UTRA. Note that the idle sub-frame shown in Figure 1 is only required for an adjacent E-UTRA carrier. For a non-adjacent E-UTRA carrier, the idle E-UTRA sub-frame can be replaced by either a downlink E-UTRA sub-frame or an uplink E-UTRA sub-frame.


[image: image9]
Figure 6.2.1.2-2 - E-UTRA / LCR-TDD co-existence example for 3:3 UL: DL timeslot split


[image: image10]
Figure 6.2.1.2-3 - E-UTRA / LCR-TDD co-existence example for 2:4 UL: DL timeslot split
In the case where there are no coexistence issues, this frame structure degenerates to frame structure of figure 6.1.1.x. This figure is for illustrative purposes only.
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Figure 6.2.1.2-4: frame structure when there are no coexistence issues
---------------------------------End of Text Proposal---------------------------------------------
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