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1 Introduction
Node-B scheduling and HARQ have been suggested as mechanisms to improve the uplink performance in uplink enhancement for TDD. Both schemes involve L1 signalling in the downlink, with messages occupying OVSF code and Tx power resources.

For evaluation of the impact of the downlink signalling in LCRTDD, a simple coding scheme of the downlink signalling support channel is given and its performance is evaluated with link level simulation. Furthermore, according to the system level simulated downlink geometry distribution, the impact of downlink signalling in LCRTDD is analyzed.

2 Simple Coding Scheme of the Downlink Signalling Support Channel

The downlink signaling support channel for TDD EUCH could be mapped to Slot Format 5[1]. The downlink signaling information bits could be repetition coded to 80 bits. The length of the zero-padding bits is 4bits. The encoded information bit field will be multiplexed together with the zero-padding bits and inserted into the slot payload. The mapping scheme is shown in the figure below. The R99 rate-matching algorithm is used to adapt the encoded block size to the actual slot payload.
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Figure 1: Coding and Multiplexing Scheme for the EUCH DL Signalling Support Channel for 1.28 Mcps TDD
3 Simulation

The link level simulation assumption for the evaluation of the TDD EUCH downlink signalling support channel is given in the table 1.
Table 1 Link Level Simulation Assumptions

	Parameter
	Explanation/Assumption

	Carrier Frequency 
	2GHz

	Chip Rate
	1.28 Mcps

	Propagation Conditions
	AWGN

	Ior/Ioc
	Variable

	TTI
	5 ms

	Spreading Factor
	16

	Closed Loop Power Control
	OFF

	Channel Coding
	Repetition Coding

	Over-sampling
	No

	Midamble Allocation
	Common Midamble

	Number of Interference Codes
	1

	Spreading factor of the Interference Code
	16

	BER calculation
	BER will be calculated by comparing with transmitted and received bits.

	DL Signalling Target BER 
	10E-2

	TPC and SS model
	Random symbols transmitted, not evaluated in the receiver

	Receiver
	Joint Detection (Approximate Cholesky Joint Detector)

	Channel Estimation
	Real (Joint channel estimator according to article from Steiner and Baier in Freq., vol. 47, 1993, pp.292-298)

	Information Bit length (N)
	5, 10, 20 bits


The average Tx power consumed by the downlink signalling support channel is given in the Figure 2 for the LCRTDD. The figure 2 shows the simulation results comparison of the consumed power of the downlink support channel based on the different information bit number.
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Fig. 2 Tx Power Consumed by the Downlink Signalling Support Channel

 Based on the Different Information Bit Number, AWGN

4 Impact of Downlink Signalling in LCRTDD

In [2], we showed the system level simulated result of geometry distribution in LCRTDD. We note that:

At the 95th percentile, the cell geometry is about -5 dB. 

At the 65th percentile, the cell geometry is about 0 dB.

At the 40th percentile, the cell geometry is about 5 dB.

According to the link level simulation result in Section 3, we can get the related TX Ec/Ior with different number signalling information bits in Table 1.

	Ior_hat/Ioc (dB)
	TX Ec/Ior (dB)

	
	N = 5
	N = 10
	N = 20

	-5
	-7.5
	-3.4
	-

	0
	-13.1
	-10.1
	-5.5

	5
	-18.4
	-15.3
	-11.0


Then we can know the required power from the serving cell for different number of signalling information bits:

For 95% UE’s coverage

When N = 5, the required power of the downlink signalling support channel from the serving cell is 17.8%;

When N = 10, the required power of the downlink signalling support channel from the serving cell is 45.7%.

For 65% UE’s coverage
When N = 5, the required power of the downlink signalling support channel from the serving cell is 4.9%;

When N = 10, the required power of the downlink signalling support channel from the serving cell is 9.8%;

When N = 20, the required power of the downlink signalling support channel from the serving cell is 28.2%.
For 40% UE’s coverage

When N = 5, the required power of the downlink signalling support channel from the serving cell is 1.4%;

When N = 10, the required power of the downlink signalling support channel from the serving cell is 2.9%;

When N = 20, the required power of the downlink signalling support channel from the serving cell is 7.9%.

5 Conclusion

From the above analysis, we can see that different number of downlink signalling information bits will lead to different required power from the serving cell at enough cell coverage. Due to this it should be noted that the design of the downlink signalling for TDD Enhanced Uplink should be place a strong emphasis in minimizing the impact to the downlink.
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