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1 Introduction
It was observed that in current LCR TDD’s midamble allocation framework, frequently not all of midamble shifts are fully used. Nevertheless in particular on uplink, 
2 Simulation assumption and results
Table 1.simultation assumptions for standalone midamble
	Channel profile
	OTIA 3km/h

	Tx Antenna configuration
	1 antenna

	Rx antenna configuration
	8 antennas

	Midamble shift spacing
	16 chips

	Midamebl shift denotation
	ACK : shift 1

NACK : shift 2


· Differential detection
Identify ACK or NACK by means of comparison of individual energy associated to two midamble shits：

1、 Power Comparison: Compare distinctive power in two midamble shift window;
2、 EBB-like: Estimate spatial eigen vector, and combine weighted CIR from multiple arrays to compare aggregated energy;
ACK(NACK or NACK(ACK error detection probability。
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Figure 1. ACK->NACK /NACK-> ACK error detection probability
Ec/Ioc detection

If Ec/Ioc > rthreshold, the detected standalone midamble shift accounts for an ACK, otherwise NACK
[image: image2.png]o g Detection probabilty of ACKINACK(OTIA@3kmph, Estimated ISCP

Threshold=3dB
| — ACK-=NACK

-18 -7

- NACK-->ACK

L & H i L

-16

enppolbmagy’ 12 1




Figure 2. ACK(NACK error rate for Ec/Ioc detection method

When the error rate for NACK(ACK equals 1%, the Ec/Ior threshold is 2.75dB. While a 1%  NACK(ACK error rate accounts for -11.1dB detection limit for aforementioned “power comparison” algorithm.
3 PAPR evaluation

It was also observed that there is a possibility for one HSUPA beyond mobile device to simultaneously sends two code channels on uplink. In that context, on top of sending a standalone midamble signal, the mobile device possibly co-exists with an additional OVSF code channel in the same time slot. And in this section, PAPR in this transmission scenario is investigated.
Table 2. PAPR simulation assumptions
	Parameter
	Values

	Channelisation code
	Bit randomization assembly OVSF code

	Modulation
	QPSK/16QAM

	Baseband LPF
	α=0.22, 4X oversampling

	Guard period
	considered

	Power allocation for OVSF code
	Equal power per RU(equivalent single SF16 code channel)

	Power allocation for standalone midamble
	Equivalent single RU power
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PAR performance of standalone midamble with additional OVSF code
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Figure 3 PAPR performance of standalone midamble with additional OVSF code
Table 3. Miscellaneous PAPR performance @0.1% ccdf
	Item
	2xSF16, QPSK
	1xSF8, 16QAM
	+ SF2, QPSK
	+ SF4, QPSK
	+ SF2, 16QAM
	+SF4, 16QAM

	0.1% PAPR(dB)
	5.4
	5.3
	4.6
	5.5
	5.8
	6.5


Table 3 yields an approximately 1dB increment on top of 2 QPSK modulated code channel performance baseline.

4 Summary
It was observed that differentiated detection algorithm delivers a better detection performance with respect to standalone midamble signal. And on top of this, the simulation result tells a fact that standalone midamble detection could be qualified to be used as an ACK or NACK signal on uplink without incurring additional OVSF code occupation.
And the PAPR simulation proves that the co-existence between standalone midamble and regular OVSF code bearing signal does not lead to significant raise of PAPR requirement.
