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1 Introduction

For the study of mobility between E-UTRAN and WiMAX networks it was agreed to focus on a Mobile WiMAX system as specified in [1]. Unfortunately, the Mobile System Profile specification is ambiguous regarding the physical layer structure of the Mobile WiMAX system as this depends primarily on the channel bandwidth. In order to elaborate properly the requirements, e.g. for WiMAX measurements in LTE, we see the need to agree on the physical layer parameters of a WiMAX reference system. 
In this contribution we propose to agree on a definite set of physical layer parameters of a Mobile WiMAX reference system on which the study of mobility between E-UTRAN and WiMAX networks shall rely on. In section 2 the proposed set of physical layer parameters is presented. In section 3 the corresponding text proposal is given for inclusion into TR 36.938 [2].
2 PHY parameters of a reference Mobile WiMAX system
We propose the set of reference physical layer parameters as described in table 1. The motivation for this reference set is as follows:
· Channel bandwidth: Refer to the Mobile System Profile in [1] the bandwidths 3.5, 5, 7, 8.75 and 10 MHz are specified. But due to the agreement as captured in [2] that for the mobility study all WiMAX frequency bands as specified in [1] shall be supported, only 5 and 10 MHz remain as candidate. As we see no major issue we propose to take the maximum bandwith of 10 MHz. With this decision the associated parameters such as FFT length, sampling frequency, subcarrier spacing, number of OFDMA symbols in frame, TTG and RTG are determined.
· Frame length: 5ms is marked in [1] as “required to implement”. 

· Number of OFDMA symbols in DL and UL: In [1] overall 9 DL:UL ratios are given. We see no need to consider all ratios for the study. Instead, it would make sense to focus on one ratio only. As we noticed that the IEEE 802.16 working group selected the ratio 29:18 for the reference system for the evaluation methodology in the framework of their IMT-Advanced activities we propose to take this value as well.
· Subcarrier allocation methods in DL and UL: PUSC is marked in [1] both as “mandatory” and “required to implement”. 
Table 1: Reference physical layer parameters
	Parameter
	Value
	Description

	Duplexing mode
	TDD
	

	Frame length
	5ms
	

	Bandwidth
	10 MHz
	

	FFT length
	1024
	

	Sampling frequency 
	11.2 MHz
	

	Subcarrier spacing 
	10.9375 kHz
	Sampling frequency / FFT length

	CP length 
	1/8
	 

	OFDMA symbol duration without CP 
	91.43 (s
	1/Subcarrier spacing

	OFDMA symbol duration with CP
	102.86 (s
	

	Number of OFDMA symbols in frame
	47
	

	Number of OFDMA symbols in DL
	N=29
	 

	Number of OFDMA symbols in UL
	M=18
	

	Physical slot (PS)
	0.3571 (s
	Basic time allocation unit

4/Sampling frequency

	TTG
	296 PS = 105.7 (s
	

	RTG
	168 PS = 59.99 (s
	

	DL subcarrier allocation
	PUSC
	

	UL subcarrier allocation
	PUSC
	


3 Proposal
It is proposed to agree on the set of physical layer parameters for a Mobile WiMAX reference system as described in table 1 and to incorporate following text in TR 36.938.
------------------------------------------------------------------------------------------------------------------------------

<Begin of text proposal>

3.3 Abbreviations
For the purposes of the present document, the following abbreviations apply:

aGW
E-UTRAN Access Gateway

ARQ
Automatic Repeat Request

AS
Access Stratum

CP
Control Plane

DL
Downlink

eNB
E-UTRAN NodeB

E-UTRA
Evolved Universal Terrestrial Radio Access

E-UTRAN
Evolved Universal Terrestrial Radio Access Network
HARQ
Hybrid Automatic Repeat Request
HRPD
High Rate Packet Data
HO
Handover

L1
Layer 1 (physical layer)

L2
Layer 2 (data link layer)

L3
Layer 3 (network layer)

MAC
Medium Access Control 

NAS
Non-Access Stratum

PDCP
Packet Data Convergence Protocol

PDU
Protocol Data Unit
PS
Physical Slot
PUSC
Partial Usage of Subchannels
RLC
Radio Link Control

RRC
Radio Resource Control

RTG
Receive/transmit Transition Gap
SAE
System Architecture Evolution

SDU
Service Data Unit

TCH
Traffic Channel

TTG
Transmit/receive Transition Gap
UE
User Equipment

UL
Uplink

UP
User Plane

UMTS
Universal Mobile Telecommunications System

UTRA
Universal Terrestrial Radio Access

UTRAN
Universal Terrestrial Radio Access Network

WiMAX
Worldwide Interoperability Microwave Access
<Text omitted>

Annex B: WiMAX Architecture and Interfaces
The Mobile WiMAX air interface as specified in [13] is based on OFDMA and TDD. For the study of mobility between E-UTRAN and WiMAX networks a reference Mobile WiMAX system is considered with the physical layers parameters as specified in table B-1. 

Table B-1: Reference physical layer parameters

	Parameter
	Value
	Description

	Duplexing mode
	TDD
	

	Frame length
	5ms
	

	Bandwidth
	10 MHz
	

	FFT length
	1024
	

	Sampling frequency 
	11.2 MHz
	

	Subcarrier spacing 
	10.9375 kHz
	Sampling frequency / FFT length

	CP length 
	1/8
	 

	OFDMA symbol duration without CP 
	91.43 (s
	1/Subcarrier spacing

	OFDMA symbol duration with CP
	102.86 (s
	

	Number of OFDMA symbols in frame
	47
	

	Number of OFDMA symbols in DL
	N=29
	 

	Number of OFDMA symbols in UL
	M=18
	

	Physical slot (PS)
	0.3571 (s
	Basic time allocation unit

4/Sampling frequency

	TTG
	296 PS = 105.7 (s
	

	RTG
	168 PS = 59.99 (s
	

	DL subcarrier allocation
	PUSC
	

	UL subcarrier allocation
	PUSC
	


The TDD radio frame structure is illustrated in Figure B-2. Each radio frame is divided into DL and UL subframes separated by Transmit/receive Transition and Receive/transmit Transition Gaps (TTG and RTG resp.) to ensure that the transceiver at the base station has the time to switch between receive and transmit. The DL subframe consists of N OFDMA symbols and the UL subframe consists of M OFDMA symbols with values N, M as specified in table B-1.


[image: image1.emf]DL subframe UL subframe
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Figure B-2: Frame structure

<End of text proposal>
------------------------------------------------------------------------------------------------------------------------------
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