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1. Introduction and discussion

The present contribution considers the allocation of subframes to UL and DL of the optimized frame structure type 2 agreed in ‎[1].   From the agreement, we have that  

· no control signaling is to be transmitted on PUCCH in UpPTS,

· resources in UpPTS  not used for random access can be used for data and reference signals, and

· 5ms and 10ms  periodicity is supported, where for 10ms periodicity, GP and UpPTS exist only in one of the two half frames of a radio frame

In the following, these agreements are discussed and a set of allocations of subframes to UL and DL are proposed.
2. Allocations with only UpPTS allocated for UL transmission.

An allocation that could be used for efficient co-existence with UTRA LCR TDD 6DL:1UL could be a DwPTS of length 1, UpPTS lengths of 11 and 9 symbols for the case with normal and extended cyclic prefix and 5ms periodicity with all normal subframes allocated to downlink. Such configurations are consistent with the DwPTS and UpPTS configurations proposed in ‎[2]. Furthermore, the usage of such a downlink-heavy allocation for unicast transmissions can be questioned as unicast services with a large amount of downlink traffic also tend generate a considerable amount of uplink traffic. 

As all normal subframes in this configuration are allocated to downlink, any uplink control signaling need to be transmitted on the UpPTS. From the first two points in the introduction, it may be noted that allocations with only UpPTS allocated for UL transmission, control signaling will need to be transmitted on the PUSCH together with data. This basically implies that as soon as a UE is scheduled in the downlink, it must also be scheduled in the uplink in the UpPTS in order to be able to send the hybrid-ARQ acknowledgement. This is less desirable.

Finally, when it comes to alignment between UL and DL for efficient co-existence of TDD systems on adjacent carriers, one may also consider a scenario with multiple adjacent UTRA LCR TDD carriers.  Considering that downlink heavy carriers with 6DL:1UL may need to co-exist also with other carriers for more symmetric traffic using other asymmetries such as 4DL:3UL already within UTRA LCR TDD networks, there are also other solutions for co-existence, such as using different frequency bands or tighter  filter units. These solutions can be used for LTE/TD-SCDMA coexistence in the 6:1 case as well.
3. Allocations with at least one 1ms UL subframe

For the other probably more common cases that at least one subframe is in addition to UpPTS is allocated to UL, it is readily realized that there are three possibilities for the case with 5ms periodicity, namely 3DL:1UL, 2DL:2UL and 1DL:3UL. Additionally, yet three more configurations with 10ms periodicity may be defined from the three allocations with 5ms periodicity. The configurations are given in the table below.

Table 1: Allocations of subframes to UL and DL

	Subframe
Allocation
	Subframe
#0
	DwPTS/ UpPTS
	Subframe #2
	Subframe #3
	Subframe #4
	Subframe #5
	DwPTS/ UpPTS
	Subframe #7
	Subframe #8
	Subframe #9

	A
	DL
	
	UL
	DL
	DL
	DL
	
	UL
	DL
	DL

	B
	DL
	
	UL
	UL
	DL
	DL
	
	UL
	UL
	DL

	C
	DL
	
	UL
	UL
	UL
	DL
	
	UL
	UL
	UL

	D
	DL
	
	UL
	DL
	DL
	DL
	Only DwPTS
	DL
	DL
	DL

	E
	DL
	
	UL
	UL
	DL
	DL
	Only DwPTS
	DL
	DL
	DL

	F
	DL
	
	UL
	UL
	UL
	DL
	Only DwPTS
	DL
	DL
	DL


4. Conclusion
In the present contribution, allocation of subframes to UL and DL was discussed.  It is proposed to

· Define six allocations of subframes to UL and DL, three with 5ms periodicity and three with 10ms periodicity.   Common for these allocations is that subframe #2 is allocated for UL.

· Discuss if we need to consider another allocation with 5ms periodicity tailored is for efficient co-existence with UTRA LCR TDD with 6DL:1UL asymmetry.

As a final note, the proposed allocations assume that efficient co-existence with UTRA HCR TDD is required only for asymmetries of between 10DL:5UL  and 13DL:2UL. 
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