3GPP TSG RAN WG1 Meeting #72bis
R1-131057
Chicago, USA, 15th – 19th April 2013
Source:               ZTE

Title:                    Coverage Improvement Analysis of PUCCH for TR36.888 and text proposal
Agenda item:      7.2.4.6
Document for:    Discussion and Decision

1. Introduction

During RAN #57 meeting, RP-121441 “Updated SID on: Provision of low-cost MTC UEs based on LTE” was approved.  The coverage enhancement target was determined as “A 20dB improvement in coverage in comparison to defined LTE cell coverage footprint engineered for “normal LTE UEs” should be targeted for low-cost MTC UEs, using very low rate traffic with relaxed latency”.  

As referred to MCL table 9.2.1-1 in [1], if the coverage improvement target equals to 20dB, coverage improvement gap for PUCCH is 13.5dB for FDD and 17.3dB for TDD.
In this contribution, we analyze the potential coverage improvement solutions for PUCCH for the low cost MTC UEs. 
2. Coverage Improvement Analysis of PUCCH channel
Time domain repetition and PSD boosting may be considered as possible solutions to improve coverage of PUCCH. 

2.1 Time domain repetition
As agreed in [6], more energy can be accumulated to improve coverage by prolonging transmission time.  
Based on simulation assumption defined in Table A.1, PUCCH repetition evaluation without frequency error or 100Hz frequency error is shown in Figure 1. The simulation result shows frequency error has slight impact on the PUCCH simulation with realistic one subframe channel estimation. 
[image: image1.emf]-14 -13 -12 -11 -10 -9 -8 -7 -6

10

-4

10

-3

10

-2

10

-1

SNR(dB)

ACKBER

EPA, Doppler = 1Hz, 1Tx,2Rx, Repetition = 1, 18UEs

 

 

w/o FO

FO=100Hz


Figure 1 PUCCH performances with 0 or 100Hz frequency error
Simulation result with 100 times repetition is shown in Figure 2.  It shows 100 times repetition of PUCCH could bring about 15dB coverage improvement gain.
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Figure 2 PUCCH performances with different repetition times
2.2 PSD boosting
PSD boosting (Reduce the bandwidth occupied compared to existing PUCCH) couldn’t bring coverage gain to PUCCH due to much shorter sequence. 
3. Conclusions
In this contribution, we have analyzed the potential coverage improvement solutions for PUCCH for low cost MTC UEs. We propose to adopt the text proposal in section 4 into TR 36.888.
4. Text proposal

---------------------------------------------------- Start of Text proposal---------------------------------------------------------

9.5.6 PUCCH

Time domain repetition is a direct way to improve the coverage of uplink control channel. 100 times repetition of PUCCH could bring about 15dB coverage improvement gain.

PSD boosting (Reduce the bandwidth occupied compared to existing PUCCH) couldn’t bring coverage gain to PUCCH due to shorter sequence. 
---------------------------------------------------- End of Text proposal---------------------------------------------------------
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Annex

A.1 Simulation assumption of PUCCH
Table A.1
	Parameter
	Assumption

	Carrier frequency
	2 GHZ

	Bandwidth
	10 MHz

	FFT size
	1024

	Number of TX antennas
	1

	Number of RX antennas
	2 (uncorrelated)

	Channel model 
	EPA

	UE speed 
	3 km/h

	Channel estimation
	Realistic one subframe channel estimation



































