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1. Introduction

In [1] the working assumption regarding to the UL/DL allocation is as below:

· Allocation period:

· Frame structure 1 (FS1): 10ms (needed for coexistence with TD-CDMA), 20ms FFS, 5ms (where coexistence with TD-CDMA is not required)

· Frame structure 2 (FS2): 5ms. 10ms FFS

· Number of DL to UL switching points within one allocation period: 

· For 10ms or 20ms: up to 2 switching points (FS1)
· For 5ms: up to 1 switching point (FS1 and FS2)
· Number of allocations for UL/DL subframes

· Up to 6 bits for Frame Structure 1
· Up to 3 bits for Frame Structure 2
· Exact allocations FFS, DL only allocation shall be possible
In this paper, further discuss the UL/DL allocation options provided above working assumptions (constrain). Following decisions on the topic, RAN1 should inform RAN2 about total allocation options so that signalling bits space can be reserved for UL/DL allocation in case of TDD operation..
2. Discussion about allocation options selection
There are e.g. up to 256 allocation options in case of 10ms allocation period, though those options could be reduced by applying some constrain on e.g. the number of switching points per allocation period.There are basically 3 aspects considered when it comes to selecting the possible allocation options: 1) to simplify the control channel design; 2) to achieve higher UL/DL allocation resolution; and 3) co-existence with legacy TDD systems, e.g. HCR-TDD and LCR-TDD. For easy discussion purpose let’s name one duplex cycle as the UL/DL period including one pair of switching point, so that one UL/DL allocation period can include one or more duty cycle. Each duty cycle within one allocation period can have same or different UL/DL split. Given the working assumptions agreed in [1] and the assumption that subframe #0 and #5 are always downlink transmission in TDD FS 1, it is possible to have 5ms duty cycle or 10ms duty cycle in case of 2 or 1 switching point within 10ms allocation period for TDD FS 1; and as proposed in [2] there are possibly 5ms, 10ms or 20ms duty cycle in case of 4, 2 or 1 switching point within 20ms allocation period for TDD FS 1. For TDD FS 2, the duty cycle is always 5ms regardless of allocation period.

When each duty cycle within one allocation period has the same UL/DL allocation, it makes the control channel design most straightforward. Opposite, different UL/DL allocation per duty cycle in one allocation period can provide more and finer resource allocation granularity. On the other hand, the more switching points one allocation period include, the less time occupancy efficiency is for TDD operation system, particularly for large cell size case the IP (Idle Period) overhead becomes more non-trivial; and the re-transmission delay becomes larger when time distance between 2 switching point (duty cycle) becomes larger than certain value e.g. 5ms. Indeed, we have to also consider the UL/DL allocation cases when the LTE TDD system co-exists in the adjacent carrier with a legacy TDD system, e.g. HCR-TDD and LCR-TDD, if UL and DL transmission timing boundary can be aligned between LTE TDD and legacy TDD as much as possible.
Considering all above discussed aspects, we propose the possible UL/DL allocation options for TDD FS 1 10ms (including 5ms as well) and 20ms allocation period shown in figure 1 and 2, respectively.
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Fig. 1, UL/DL allocation options for 10ms allocation period, TDD FS 1
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Fig. 2 UL/DL allocation options for 20ms allocation period, TDD FS 1
From above illustration, for TDD FS 1, there are 7 allocation options for 10ms allocation period, so 4 bits are required to signal the allocation options. And, all together 20 options for both 10ms and 20ms allocation options, so at most 5 bits are required to signal the allocation options. 
For TDD FS 2, the possible UL/DL allocation options for 5ms allocation period is shown in figure 3.
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Fig. 3 UL/DL allocation options for 5ms allocation period, TDD FS 2

From above illustration, there are 6 allocation options for 5ms allocation period of TDD FS 2, so that 3 bits are required to signal the allocation options. Considering that 10ms allocation period for TDD FS2 is FFS, more signalling bits may be required to signal the allocation options.
3. Conclusion

This contribution proposes 13 UL/DL allocation options for TDD FS 1 10ms allocation period with 1 or 2 switching points and 7 UL/DL allocation options for 20ms allocation period with 1, 2 or 4 switching points. For TDD FS 2, there are 6 allocation periods with 1 switching point (with 10ms allocation period FFS).
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