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1. Introduction
In the Beijing LTE TDD adhoc meeting in April, way forward for the TDD frame structure type 2 was given as follow [1]:
· For S-SCH: 

· Agree as working assumption to move TI directly after the CP for S-SCH (extend CP by TI samples)

· For P-SCH:

· Consider until next meeting whether CP length for P-SCH can be changed for short CP numerology.

Based on these conclusions, alternatives for the SCH location for the TDD frame structure Type 2 are illustrated in Figure 1 and Figure 2 respectively. The current numerology for DwPTS keeps unchanged in Figure 1, while the CP length for P-SCH is changed for short CP numerology in Figure 2. The motivation of introducing short CP numerology in DwPTS, as shown in figure 2, is to maximize the commonality between FDD system and TDD system, by which the CP length blind detection can also be done based on the S-SCH symbol. In this contribution, we propose a CP length blind detection method based on DL RS for Alternative 1. Simulation results are also provided to back up our proposal.
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Figure 1: SCH location for the TDD Frame Structure Type 2 - Alternative 1
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Figure 2: SCH location for the TDD Frame Structure Type 2 - Alternative 2

2. CP detection method in the initial cell search
For the frame structure type 1 applied to FDD and TDD, the CP length blind detection is based on the S-SCH symbol. The S-SCH index is detected using two possible OFDM symbol timings. An example of S-SCH index detector block diagram is shown in [3]. Assuming the hypothesis need to be detected in step 2 is 510, CP length blind detection based on S-SCH will double the number of hypothesis to 1020, which results in relatively high complexity for the UE implementation. 
2.1 CP length blind detection based on DL RS – For Alternative 1
In this section, we propose a CP length blind detection based on DL RS for Alternative 1 for the purpose of decreasing the detection complexity. As can be seen from Figure 1, the timing difference of the DL RS symbols between short CP and long CP subframe is sufficient enough to detect the CP length. For example, there is bout 544
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Ts s (about 17.71µs) timing difference for the possible second DL RS position and 288
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Ts s (about 9.38µs) for the possible first DL RS position with different CP length. It is obvious that blind CP length detection based on these relatively large timing differences is significantly reliable. And since the CP detection method based on DL RS is performed after S-SCH detection, the PRS and OS sequence of the DL RS are also known to the UE at that moment. Then the UE only needs to correlate the received DL RS sequence from two possible positions with the replica sequence to find which one is larger. And if the antenna configuration is also detected in step 2, the DL RS from multiple antennas can also be used, which makes the CP length blind detection more reliable. Obviously, there is also a complexity gain over the conventional CP blind detection method based on S-SCH symbol.
2.2 CP length blind detection based on S-SCH symbol – For Alternative 2
For the purpose of maximizing the commonality between FDD system and TDD system, it is desirable that CP length blind detection based on S-SCH is also used for the TDD frame structure type 2. But as shown in Figure 1, there is no timing difference for S-SCH with different CP length. In order increase the timing difference for S-SCH with different CP length, a possible solution is to change the CP length for P-SCH for short CP numerology, which is illustrated in Figure 2. There is bout 268
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Ts s (about 8.72µs) timing difference for the possible S-SCH position for subframe #0 with different CP length. CP length blind detection based on the 8.72µs timing difference may reliable. But note that based on the frame structure for Alternative 2, half-frame timing could not be obtained from the PSC, which is conflict to the current working assumption[2].
3. Simulation assumptions and results

In this section, we evaluate the CP detection performance of the methods described in section 2. 
Single cell model is assumed and other cell interference is modeled as AWGN. Based on the conclusions made in Malta meeting [5], non-repetition PSC is adopted and two short sequences interleaved in frequency domain are assumed as the S-SCH in our simulations. The common simulation assumptions are aligned with R1-071326[6]. The parameters needed to be specified are listed in Table- 1 to Table- 4. 
Table- 1: P-SCH symbol parameters

	Sequence
	ZC

	Number of occupied sub-carriers
	72

	Prime number of ZC sequence
	71

	Index number
	[3,7,17]

	Symbol Timing Detection Method
	2-Part Replica-based


Table- 2: S-SCH symbol parameters

	Sequence
	2 Walsh Sequence interleaved in frequency domain

	Number of occupied sub-carriers
	64

	Number of Walsh sequence
	32

	Index number 
	Randomly selected

	Detection method
	Coherent detection


Table- 3: DL RS symbol parameters

	Sequence
	Random sequence(PN) x orthogonal sequence

	Number of occupied sub-carriers
	12 (every 6 sub-carriers)

	Number used for CP Detection
	2

	Detection method
	Non-Coherent detection


Table- 4: Other parameters

	Carrier Frequency
	2GHz

	Antenna configuration
	1/2

	Channel
	TU

	Interference of other cells
	AWGN

	Mobile speed
	3km/h, 120km/h

	Frequency Offset
	5ppm


The CP detection performance of the two methods mentioned in section 2 is evaluated in this section, which is shown in Figure 3 and Figure 4 for 120km/h and 3km/h respectively. From the simulation results, we can find that, the CP detection performance based on DL RS and based on S-SCH symbol is almost the same. The performance difference between the two methods is negligible. Note that the SSC index and CP length are detected simultaneously for the method based on S-SCH symbol. 
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Figure 3: 120km/h                            Figure 4: 3km/h
4. Conclusions
In this contribution, we evaluated two kinds of CP length blind detection methods for the TDD frame structure type 2, which are based on DL RS and S-SCH respectively. From the simulation results in section 3, we can conclude that:

· The CP length blind detection based on DL RS is feasible and can achieve comparable performance with the CP length blind detection based on S-SCH while using a relatively lower detection complexity.
· There is no need to change the current numerology for DwPTS for the TDD frame structure type 2, i.e the short CP numerology is not necessary for P-SCH.
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