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1. Introduction
So far, some working assumptions related to the UL control signaling have been agreed. Related to the data-non-associated control signal transmission in absence of UL data, the working assumptions is to use a reserved frequency and time resource for control signaling. For UL ACK/NACK transmission in absence of data, the following has been agreed: hybrid CDM/FDM, BPSK for 1 bit ACK/NACK and QPSK for 2 bit ACK/NACK.
For frame structure type 1, one TTI (sub-frame) includes two slots, intra TTI hopping can be used to transmit uplink control channel. But for frame structure type 2, one TTI only contains one slot, how to use intra TTI hopping to transmit uplink control channel should be discussed.
2. Discussion
In [1], two ACK/NACK transmission structure has been proposed for short CP E-UTRA frame structure type 2. In the option 1, which is shown in figure 1, 1 SB and 1 LB per half sub-frame are used as RS for ACK/NACK transmission, and up to 9 ACK/NACKs can be multiplexed in a frequency resource of 180 kHz. In the option 2, which is shown in figure 2, 2 LBs per half sub-frame are used as RS for ACK/NACK transmission, and up to 12 ACK/NACKs can be supported.
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Figure 1 Option 1: 1 SB + 1 LB for RS per half sub-frame (for illustrative purpose only)
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Figure 3 Option 2: 2 LBs for RS per half sub-frame (for illustrative purpose only)

There are some problems in these proposals:

· Because the sub-carrier number of SB and LB is different, if the SBs are empty, the resource waste is regrettable. Otherwise if the SBs are used as RS, only CAZAC sequences of length 6 can be used, there will be performance loss compared to CAZAC sequences of length 12 and only 3 ACK/NACKs can be multiplexed in a frequency resource, which limits the resource using efficiency.

· With short CP, the resource in upper and the lower side-band during intra-TTI hopping can be symmetrical for the option 1 and option 2. But with long CP, the resource in upper and the lower side-band can not be symmetrical, which will increase the complexity of process.

· It is possible that there will not be any SB structure in frame structure type 2, thus there will 9 LBs in one sub-frame with short CP and 8 LBs in one sub-frame with long CP. If short CP is adopted, it will also lead to the asymmetrical resource in upper and the lower side-band.
To solve these issues, we propose that only LB structure with long CP is used to transmit uplink control signaling. An example scheme to transmit ACK/NACK is shown in figure 3, where 2 LBs are used as RS, and 2 LBs are used as ACK, so up to 12 ACK/NACKs can be multiplexed in a frequency resource.
The new scheme has follow merits at least:

· concise structure to hop intra TTI

· Long CP is helpful to reduce ISI and ICI. 
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Figure 3 the proposed example of ACK transmission scheme
3. Conclusion

In this contribution, how to use intra TTI hopping to transmit uplink control channel for LTE TDD Type 2 is discussed. LB only structure with long CP is proposed to transmit uplink control signaling. 
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