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3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [26] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [26].

Primary Cell: As defined in [2].

Secondary Cell: As defined in [2].

Serving Cell: As defined in [2].
Primary Timing Advance Group: As defined in [2].

Secondary Timing Advance Group: As defined in [2].
Timing Advance Group: As defined in [2].
<< Unchanged sections omitted >>
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [x].

1x RTT
CDMA2000 1x Radio Transmission Technology

ARQ
Automatic Repeat Request

AWGN
Additive White Gaussian Noise

BCCH
Broadcast Control Channel

BCH
Broadcast Channel

CA
Carrier Aggregation
CCCH SDU
Common Control Channel SDU 

CGI
Cell Global Identifier

CPICH
Common Pilot Channel

CPICH Ec/No
CPICH Received energy per chip divided by the power density in the band

C-RNTI
Cell RNTI

DCCH
Dedicated Control Channel

DL
Downlink

DRX
Discontinuous Reception

DTCH
Dedicated Traffic Channel

DUT
Device Under Test 

E-CID
Enhanced Cell-ID (positioning method)
ECGI
Evolved CGI
eNB
E-UTRAN NodeB

E-UTRA
Evolved UTRA

E-UTRAN
Evolved UTRAN

FDD
Frequency Division Duplex

GERAN
GSM EDGE Radio Access Network

GSM
Global System for Mobile communication

HARQ
Hybrid Automatic Repeat Request
HO
Handover

HRPD
High Rate Packet Data

LPP
LTE Positioning Protocol

MAC 
Medium Access Control

MDT
Minimization of Drive Tests

OCNG
OFDMA Channel Noise Generator

OFDM
Orthogonal Frequency Division Multiplexing

OFDMA
Orthogonal Frequency Division Multiple Access 

OTDOA
Observed Time Difference of Arrival

PBCH
Physical Broadcast Channel

P-CCPCH
Primary Common Control Physical Channel

PCell
Primary Cell
PCFICH
Physical Control Format Indicator CHannel

PDCCH
Physical Downlink Control CHannel

PDSCH
Physical Downlink Shared CHannel

PHICH
Physical Hybrid-ARQ Indicator CHannel

PLMN
Public Land Mobile Network

PRACH
Physical Random Access CHannel

PRS
Positioning Reference Signal
pTAG
Primary Timing Advance Group

PUCCH
Physical Uplink Control CHannel

PUSCH
Physical Uplink Shared Channel

RSCP
Received Signal Code Power

RSRP
Reference Signal Received Power

RSRQ
Reference Signal Received Quality

RSSI
Received Signal Strength Indicator

RSTD
Reference Signal Time Difference

QAM
Quadrature Amplitude Modulation

RACH
Random Access Channel

RAT
Radio Access Technology

RNC
Radio Network Controller

RNTI
Radio Network Temporary Identifier

RRC
Radio Resource Control

RRM
Radio Resource Management

SCH
Synchronization Channel

SCell
Secondary Cell
SDU
Service Data Unit

SFN
System Frame Number 

SI
System Information

SON
Self Optimized Network
sTAG
Secondary Timing Advance Group

TAG
Timing Advance Group

TDD
Time Division Duplex

TTI
Transmission Time Interval

UE
User Equipment

UL
Uplink

UMTS
Universal Mobile Telecommunication System

UTRA
Universal Terrestrial Radio Access

UTRAN
Universal Terrestrial Radio Access Network
<< Unchanged sections omitted >>
7.1
UE transmit timing

7.1.1
Introduction

The UE shall have capability to follow the frame timing change of the connected eNode B. The uplink frame transmission takes place 
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 before the reception of the first detected path (in time) of the corresponding downlink frame from the reference cell. In pTAG, UE shall use PCell as the reference cell for deriving the UE transmit timing. When the UE is configured with an sTAG, the UE may use any activated SCell from the sTAG for deriving the UE transmit timing.UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are defined in the following requirements. The requirements in Subclause 7 apply to both TAGs.
7.1.2
Requirements

The UE initial transmission timing error shall be less than or equal to (Te where the timing error limit value Te is specified in Table 7.1.2-1. This requirement applies when it is the first transmission in a DRX cycle for PUCCH, PUSCH and SRS or it is the PRACH transmission. The reference point for the UE initial transmit timing control requirement shall be the downlink timing of the reference cell minus 
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. The downlink timing is defined as the time when the first detected path (in time) of the corresponding downlink frame is received from the reference cell. NTA_Ref for PRACH is defined as 0. 
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 (in Ts units) for other channels is the difference between UE transmission timing and the Downlink timing immediately after when the last timing advance in section 7.3 was applied. NTA_Ref for other channels is not changed until next timing advance is received.
Table 7.1.2-1: Te Timing Error Limit
	Downlink Bandwidth (MHz)
	Te_

	1.4
	24*TS

	≥3
	12*TS

	Note: TS is the basic timing unit defined in TS 36.211


When it is not the first transmission in a DRX cycle or there is no DRX cycle, and when it is the transmission for PUCCH, PUSCH and SRS transmission, the UE shall be capable of changing the transmission timing according to the received downlink frame of the reference cell except when the timing advance in section 7.3 is applied. When the transmission timing error between the UE and the reference timing exceeds (Te  the UE is required to adjust its timing to within (Te. The reference timing shall be 
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 before the downlink timing of the reference cell. All adjustments made to the UE uplink timing shall follow these rules:

1)
The maximum amount of the magnitude of the timing change in one adjustment shall be Tq seconds.
2)
The minimum aggregate adjustment rate shall be 7*TS per second. 

3)
The maximum aggregate adjustment rate shall be Tq per 200ms. 

where the maximum autonomous time adjustment step Tq is specified in Table 7.1.2-2. 

Table 7.1.2-2: Tq Maximum Autonomous Time Adjustment Step
	Downlink Bandwidth (MHz)
	Tq_

	1.4
	16*TS

	3
	8*TS

	5
	4*TS

	(10
	2*TS

	Note: TS is the basic timing unit defined in TS 36.211


7.2
UE timer accuracy

7.2.1
Introduction

UE timers are used in different protocol entities to control the UE behaviour.

7.2.2
Requirements

For UE timers specified in [2], UE shall comply with the timer accuracies according to Table 7.2.2-1.

The requirements are only related to the actual timing measurements internally in the UE. They do not include the following:

-
Inaccuracy in the start and stop conditions of a timer (e.g. UE reaction time to detect that start and stop conditions of a timer is fulfilled), or 

-
Inaccuracies due to restrictions in observability of start and stop conditions of a UE timer (e.g. TTI alignment when UE sends messages at timer expiry).

Table 7.2.2-1

	Timer value [s]
	Accuracy

	timer value < 4
	( 0.1s

	timer value ( 4
	( 2.5%


7.3
Timing Advance

7.3.1
Introduction

The timing advance is initiated from E-UTRAN with MAC message that implies and adjustment of the timing advance, see 3GPP TS 36.321 [17] section 5.2.

7.3.2
Requirements
7.3.2.1
Timing Advance adjustment delay 

UE shall adjust the timing of its uplink transmission timing at sub-frame n+6 for a timing advancement command received in sub-frame n.

7.3.2.2
Timing Advance adjustment accuracy 
The UE shall adjust the timing of its transmissions with a relative accuracy better than or equal to ±4* TS seconds to the signalled timing advance value compared to the timing of preceding uplink transmission. The timing advance command is expressed in multiples of 16* TS and is relative to the current uplink timing.
<< End of changes >>
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