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1. Introduction
In [1] it was proposed to keep the SB structure for TDD with alternative frame structure due to the performance loss and reference signals (RS) overhead, while this paper focuses on the RS number issues if SB structure is used. Furthermore, the issue about uplink sounding RS sending is also discussed. 
2. RS Number Issue
Fig. 1 shows the SB structure for TDD with alternative frame structure in short CP case. By combining two SBs in one slot into one LB, the LB structure is obtained. It is compared the two structures from performance loss and overhead, and proposed to adopt SB structure for TDD with alternative structure in [1]. For SB structure, it is agreed that the demodulation (DM) pilots are sent in two SBs and sounding RS in one separate LB. This section discusses the issue of RS sequences number, where the RS are DM pilots. Next section will turn to sounding RS sending issue.
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Fig. 1 SB Structure
As mentioned by e-mail discussions and some references, the SB structure has some disadvantage compared with the LB structure, where the major defect is the issue of the available RS number. LB structure can provide more number of cyclic shifts (double) and larger number of RS sequences, which facilitates the RS planning. SB structure can take some methods, such as “orthogonal cover” by combine two SBs, shift, cyclic copy or truncating approach to obtain more RS sequences. However, the number of base RS sequences is mainly up to the sequence length, therefore, it is proposed to restrict the uplink minimum resource allocation (MRA) at least 2 resource units (RUs) for TDD with alternative frame structure to ensure the same RS sequence length with generic frame structure. Here the attention should be paid to that the allocation granularity is still 1 RU, i.e. 12 subcarriers. For example, we can allocate 2,3,4… RUs to UEs, but can not allocate only 1 RU to UE. This kind of restriction is similar to that on uplink resource allocation due to DFT sizes, which have been agreed as multiples of 2, 3 and 5. Thus, this kind of restriction on uplink resource allocation will not bring extra complexity to standard. In a word, the proposal is that UE can not been allocated 1, 7, 11, 13… RUs. Using this method, the number of base sequences for SB structure for TDD with alternative frame structure is same with the LB structure for generic frame structure when both structures use the MRA. 
Because the TTI of TDD with the alternative frame structure is almost half of generic frame structure, the above MRA restriction proposed for TDD with alternative frame structure is also reasonable. Furthermore, considering the symmetry of system, it is proposed to keep the MRA be 24 subcarriers for both UL and DL in TDD with alternative frame structure, which is also beneficial to the use of dedicated pilots [2].
3. Sounding RS Sending Issue
The UL sounding RS has the different purposes for TDD with alternative frame structure from FDD, where it is used for both UL and DL. More specifically speaking, there are two purposes for UL sounding RS,

(1) UL channel dependent scheduling; 
(2) DL pre-coding matrix calculation, which is based on the channel reciprocity of TDD; 
As mentioned above, it is agreed that sounding RS are in separate LB. For FDD, it was proposed to use one LB for the sounding reference signal every other TTI, where the first LB is used to send sounding RS in the subframe [3]. About the sending period of UL sounding RS, [4] pointed out that the sending rate should be configurable in order to adapt to different scenarios. For TDD with alternative frame structure, it is not appropriate to send sounding RS for one UE with the period smaller than half-frame duration (5ms) due to the TDD property. The proposal is that sounding RS is sent according to the signaling from Node B. About the sounding RS LB selection, it is not preferred to use the LB in a fixed slot all the time. The sounding RS LB selection should provide more flexibility and adapt to various application scenarios.
Furthermore, when there is no data to be transmitted on UL, the UL sounding RS can be sent to support the second purpose above. It is recommended to allow narrow bandwidth for UL sounding RS, such as 1PRB (180kHz), 2PRBs (360kHz) and so on, because there may be no need to send UL sounding RS in a large frequency band for downlink pre-coding matrix calculation, especially when the downlink PRBs used for one user data transmission have been allocated in narrow bandwidth. For small bandwidth, the small RPF should be used to guarantee the sequence length, i.e. base sequence number to facilitate cell planning.
4. Conclusions

This paper discussed two issues of UL RS for TDD with alternative frame structure:

1) For DM pilots, it is proposed to restrict the minimum resource allocation (MRA) be 2 RUs, i.e. 24 subcarriers to solve the number issue of available base RS sequence when SB structure is kept for TDD with alternative frame structure. 
2) For Sounding RS sending, it is proposed that Node B should inform UE whether to send sounding RS or not, and the options of sounding LB selection should provide more flexibility and adapt to different application scenarios. For sounding bandwidth, it is recommended to allow more options, such as 1PRB (180kHz), 2PRBs (360kHz) and so on. 
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