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1. Introduction
In terms of the latest physical layer specifications TS 36.211 v1.0.0 [1], the provided uplink SC-FDMA parameters for alternative frame structure reveal that UE must support eight different CP lengths and four kinds of uplink timeslot interval (TI), from the UE point of view, which are inconvenient to the UE implementation. For the purpose of reducing the UE complexity, we proposed a set of relatively clear uplink SC-FDMA parameters for the alternative frame structure in this contribution.

___________________________________________________________________________________________
2. SC-FDMA Parameters for the Alternative frame structure

The current SC-FDMA parameters for alternative frame structure, excerpted from [1], are shown in table-1. It can be observed from such a “messy-look” table that the CP lengths of uplink SC-FDMA symbols, in both of the normal cyclic prefix case and the extended cyclic prefix case, vary with uplink bandwidth configurations. Moreover, it also can be found that regardless of the uplink bandwidth configurations, different blocks within an uplink timeslot may have different CP lengths, i.e. the CP length of the first block within a timeslot is longer than the rest blocks, while the CP length of the others are identical. Such uplink numerology results in four different uplink time intervals (TI), which are the last parts of each uplink slot and not transmitted but only for UL/DL switching guard, as shown in table-2. Obviously, UE must support eight different CP lengths along with four kinds of uplink timeslot interval (TI), which increase UE complexity while can not achieve any gain. 
Table- 1: SC-FDMA parameters for the alternative frame structure
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Table- 2: TI values under different situations for the alternative frame structure
	Cases
	Normal cyclic prefix
	Extended cyclic prefix
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Basically, such uplink numerology for the alternative frame structure was due to ramp up-down issue, which also affected the design of SC-FDMA parameters for generic frame structure previously. However, after the minimal transmission bandwidth capability of UE was agreed to 20MHz, the SC-FDMA parameters for generic frame structure have been revised to those in Table-3 according to [1]. Those parameters have no relation with the uplink parameters anymore, which can facilitate the implementation of UE.
Table-3: SC-FDMA parameters for generic frame structure
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Likewise, for the purpose of minimizing the UE implementation complexity, we suggest adopting the SC-FDMA parameters shown in Table-4 for the alternative frame structure in view of the benefits summarized as follow:

1. UEs only need to support two kinds of CP lengths, which significantly decrease the UE complexity.

2. UEs do not need to take account of uplink bandwidth configurations to choose which set of SC-FDMA parameters for transmission, unlike the current SC-FDMA parameters design, while utilizing uniform parameters for both normal CP case and extended CP case. 

3. When doing the FFT calculation for uplink transmission, it is possible to use relatively small FFT (128 FFT*16=2048 FFT) since all of the parameters in table-4 are integer multiples of 16. While some of the parameters in Table-1 are indivisible by 16 or 8 (e.g.
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=423), so 2048 FFT must be used, which results in high calculation complexity.
Table-4: The Proposed SC-FDMA parameters for the alternative frame structure
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___________________________________________________________________________________________

3. Conclusions

In this contribution, for the alternative frame structure, we strongly recommend that TS 36.211 adopts the reformed SC-FDMA parameters given in Table-4 for the purpose of minimizing the UE implementation complexity.
___________________________________________________________________________________________
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