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Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [x] 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 [x].

3.2
Symbols

For the purposes of the present document, the following symbols apply:

[…]
Values included in square bracket must be considered for further studies, because it means that a decision about that value was not taken.

BWChannel
Channel bandwidth, defined in TS 36.101 subclause 3.2
CPICH_Ec
Average energy per PN chip for the CPICH

CPICH_Ec/Io
The ratio of the received energy per PN chip for the CPICH to the total received power spectral density at the UE antenna connector.

Ec
Average energy per PN chip.

Ês

Received energy per RE (power normalized to the subcarrier spacing) during the useful part of the symbol, i.e. excluding the cyclic prefix, at the UE antenna connector

Io
The total received power density, including signal and interference, as measured at the UE antenna connector.

Ioc
The power spectral density (integrated in a noise bandwidth equal to the chip rate and normalized to the chip rate) of a band limited noise source (simulating interference from cells, which are not defined in a test procedure) as measured at the UE antenna connector.

Iot
The received power spectral density of the total noise and interference for a certain RE (power integrated over the RE and normalized to the subcarrier spacing) as measured at the UE antenna connector

S
Defined in TS 36.304, subclause 5.2.3.2 for E-UTRAN

SCH_Ec/Ior
The ratio of the transmit energy per PN chip of the SCH to the total transmit power spectral density at the UTRA Node B antenna connector

SCH_RP
Received (linear) average power of the resource elements that carry E-UTRA synchronisation signal, measured at the UE antenna connectorSServingCcell
Defined in TS 36.304

Sintersearch
Defined in TS 25.304, subclause 5.2.6.1.5 

Sintrasearch
Defined in TS 25.304, subclause 5.2.6.1.5 for UTRAN and in TS 36.304 , subclause 5.2.4.7 for E-UTRAN

Snonintrasearch
Defined in TS 36.304 , subclause 5.2.4.7

SsearchRAT
Defined in TS 25.304, subclause 5.2.6.1.5

Threshx, high 
Defined in TS 36.304 , subclause 5.2.4.7
Threshx, low  
Defined in TS 36.304 , subclause 5.2.4.7
Threshserving, low 
Defined in TS 36.304 , subclause 5.2.4.7

TRE-ESTABLISH-REQ
The RRC Re-establishment delay requirement, the time between the moment when erroneous CRCs are applied, to when the UE starts to send preambles on the PRACH.

Treselection
Defined in TS 25.304, subclause 5.2.6.1.5

TreselectionRAT
Defined in TS 36.304 , subclause 5.2.4.7
TreselectionEUTRAN 
Defined in TS 36.304 , subclause 5.2.4.7
TreselectionUTRAN 
Defined in TS 36.304 , subclause 5.2.4.7
TreselectionGERAN 
Defined in TS 36.304 , subclause 5.2.4.7
      TS


         Basic time unit, defined in TS 36.211, clause 4

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
AWGN
Additive White Gaussian Noise

BCCH
Broadcast Control Channel

BCH
Broadcast Channel
CCE
Control Channel Element
CPICH
Common Pilot Channel

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

DCCH
Dedicated Control Channel
DCI
Downlink Control Information
DL
Downlink
DRX
Discontinuous Reception

DTCH
Dedicated Traffic Channel

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
HO
Handover

HRPD
High Rate Packet Data

OFDM
Orthogonal Frequency Division Multiplexing
OFDMA
Orthogonal Frequency Division Multiple Access

PBCH
Physical Broadcast Channel

P-CCPCH
Primary Common Control Physical Channel

PCFICH
Physical Control Format Indicator CHannel

PDCCH
Physical Downlink Control CHannel
PDSCH
Physical Downlink Shared CHannel

PLMN
Public Land Mobile Network

PRACH
Physical Random Access CHannel

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

QAM
Quadrature Amplitude Modulation

RACH
Random Access Channel

RAT
Radio Access Technology
RE
Resource Element
RNC
Radio Network Controller

RRC
Radio Resource Control

RRM
Radio Resource Management
RS
Reference Symbol
SCH
Synchronization Channel

SFN
System Frame Number

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
---------------------NEXT CHANGED SECTION---------------------

7.4
Radio Link Monitoring

7.4.1
Introduction

The UE shall monitor the downlink reference symbol link quality in order to detect the downlink radio link quality of the serving cell as specified in 3GPP TS 36.213. 

The UE shall estimate the downlink radio link quality and compare it to the thresholds Qout and Qin for the purpose of monitoring downlink radio link quality of the serving cell. 
The threshold Qout is defined as the level at which the downlink radio link cannot be reliably received and shall correspond to [10%] block error rate of a hypothetical PDCCH transmission with parameters specified in Table 7.4.1-1. 
The threshold Qin is defined as the level at which the downlink radio link quality can be significantly more reliably received than at Qout and shall correspond to [2%] block error rate of a hypothetical PDCCH transmission with parameters specified in Table 7.4.1-2.
Table 7.4.1-1 PDCCH transmission format for out-of-sync
	Attribute
	Value

	DCI format
	1A

	Number of control OFDM symbols
	[2]; Bandwidth ( [10] MHz

[3]; [3] MHz ( Bandwidth ( [5] MHz

[4]; Bandwidth = [1.4] MHz

	Aggregation level (CCE)
	4; Bandwidth = [1.4] MHz

8; Bandwidth ( [3] MHz

	Ratio of PDCCH RE energy to average RS RE energy
	[4] dB; Antenna configuration (1x2)

[1] dB: Antenna configuration (2x2) and (4x2)

	Note: DCI format 1A is defined in section 5.3.3.1.3 in 3GPP TS 36.212 [21].


Table 7.4.1-2 PDCCH transmission format for in-sync
	Attribute
	Value

	DCI format
	1C

	Number of control OFDM symbols
	[2]; Bandwidth ( [10] MHz

[3]; [3] MHz ( Bandwidth ( [5] MHz

[4]; Bandwidth = [1.4] MHz

	Aggregation level (CCE)
	4

	Ratio of PDCCH RE energy to average RS RE energy
	[0] dB; Antenna configuration (1x2)

[-3] dB; Antenna configuration (2x2) and (4x2)

	Note: DCI format 1C is defined in section 5.3.3.1.4 in 3GPP TS 36.212 [21].


7.4.2
Requirements
7.4.2.1
Minimum requirement when no DRX is used 

When the downlink radio link quality estimated over the last [200] ms period becomes worse than the threshold Qout, Layer 1 of the UE shall send an out-of-sync indication to the higher layers within [200] ms Qout evaluation period. A L3 filter shall be applied to the out-of-sync indications as specified in TS 36.331. 
When the downlink radio link quality estimated over the last [100] ms period becomes better than the threshold Qin, Layer 1 of the UE shall send an in-sync indication to the higher layers within [100] ms Qin evaluation period. A L3 filter shall be applied to the in-sync indications as specified in TS 36.331. 
The transmitter power shall be turned off immediately after UE detects radio link failure as specified in section 5.3.11.3 in 3GPP TS 36.331 [2]. The UE shall not turn its transmitter on again until the estimated downlink radio link quality exceeds an acceptable level corresponding to Qin. 

7.4.2.2
Minimum requirement when DRX is used 

When DRX is used the Qout evaluation period (TEvaluate_Qout_DRX) is specified in Table 7.4.2.2-1 will be used. 

When the downlink radio link quality estimated over the last TEvaluate_Qout_DRX [s] period becomes worse than the threshold Qout, Layer 1 of the UE shall send out-of-sync indication to the higher layers within TEvaluate_Qout_DRX [s] evaluation period. A L3 filter shall be applied to the out-of-sync indications as specified in TS 36.331. 

When the downlink radio link quality estimated over the last TEvaluate_Qin_DRX [s] period becomes better than the threshold Qin, Layer 1 of the UE shall send in-sync indications to the higher layers within TEvaluate_Qin_DRX [s] evaluation period. A L3 filter shall be applied to the in-sync indications as specified in TS 36.331.
The transmitter power shall be turned off immediately after UE detects radio link failure as specified in section 5.3.11.3 in 3GPP TS 36.331 [2]. The UE shall not turn its transmitter on again until the estimated downlink radio link quality exceeds an acceptable level corresponding to Qin. 
After the detection of radio link failure event the UE continues to remain in DRX mode and uses the Qin evaluation period (TEvaluate_Qin_DRX) as specified in Table 7.4.2.2-2.
Table 7.4.2.2-1: Qout Evaluation Period in DRX

	DRX cycle length (s)
	TEvaluate_Qout_DRX  (s) (DRX cycles)

	≤0.04
	   [Note (20)]

	0.08
	[0.8 (10)]

	0.16
	[1.6 (10)]

	0.32
	[3.2 (10)]

	0.64
	 [6.4 (10)]

	1.28
	[6.4 (5)]

	2.56
	[12.8 (5)]

	Note: Evaluation period length in time depends on the length of the DRX cycle in use

	Table 7.4.2.2-2: Qin Evaluation Period in DRX

DRX cycle length (s)
	TEvaluate_Qin_DRX (s) (DRX cycles)

	≤0.04
	   [Note (10)]

	0.08
	[0.48 (6)]

	0.16
	[0.96 (6)]

	0.32
	[1.92 (6)]

	0.64
	[3.84 (6)]

	1.28
	[3.84 (3)]

	2.56
	[7.68 (3)]

	Note: Evaluation period length in time depends on the length of the DRX cycle in use
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