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3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] 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 [1].

1x RTT
CDMA2000 1x Radio Transmission Technology 

ABS
Almost Blank Subframe
ARQ
Automatic Repeat Request

AWGN
Additive White Gaussian Noise

BCCH
Broadcast Control Channel

BCH
Broadcast Channel

BS
Base Station

BSIC
Base transceiver Station Identity Code
CA
Carrier Aggregation

CC
Component Carriers
CCCH SDU
Common Control Channel SDU

CCTrCH
Coded Composite Transport Channel

CFN
Connection Frame Number

CPICH
Common Pilot Channel

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

C-RNTI
Cell RNTI

CQI
Channel Quality Indicator
DCI
Downlink Control Information
DL
Downlink

DCCH
Dedicated Control Channel

DPCH
Dedicated Physical Channel

DPCCH
Dedicated Physical Control Channel

DRX
Discontinuous Reception

DTX
Discontinuous Transmission
DwPTS
Downlink Pilot Time-Slot

EARFCN 
E-UTRA Absolute Radio Frequency Channel Number

EPRE
Energy Per Resource Element
eICIC
Enhanced Inter-Cell Interference Coordination
E-UTRA 
Evolved UMTS Terrestrial Radio Access

E-UTRAN
Evolved UMTS Terrestrial Radio Access Network

FDD
Frequency Division Duplex
FeICIC
Further Enhanced Inter-Cell Interference Coordination
FGI
Feature Group Indicator
FRC
Fixed Reference Channel

GSM
Global System for Mobile communication

HARQ
Hybrid Automatic Repeat Request
HD-FDD
Half- Duplex FDD
HO
Handover

HRPD
High Rate Packet Data
ICIC
Inter-Cell Interference Coordination
MAC
Medium Access Control

OCNG
OFDMA Channel Noise Generator

OFDM
Orthogonal Frequency Division Multiplexing

OFDMA
Orthogonal Frequency Division Multiple Access

PBCH
Physical Broadcast Channel

PCC
Primary Component Carrier

PCCH
Paging Control 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

PMI
Precoding Matrix Indicator

PRACH
Physical Random Access Channel
PSS
Primary Synchronization Signal

PSS_RA
PSS-to-EPRE ratio for the channel PSS
PUCCH
Physical Uplink Control Channel

PUSCH
Physical Uplink Shared Channel

RACH
Random Access Channel

RAT
Radio Access Channel

REFSENS
Reference Sensitivity power level
RLC
Radio Link Control

RMC
Reference Measurement Channel
r.m.s
Root Mean Square 

RNC
Radio Network Controller

RNTI
Radio Network Temporary Identifier

RRC
Radio Resource Control

RRM
Radio Resource Management

RSRP
Reference Signal Received Power

RSRQ
Reference Signal Received Quality

RSSI
Received Signal Strength Indicator

SCC
Secondary Component Carrier

SCH
Synchronization Channel

SCell
Secondary Cell

SDU
Service Data Unit

SFN
System Frame Number

SNR
Signal-to-Noise Ratio

SON
Self Organizing Network

SRS
Sounding Reference Signal
SSS
Secondary Synchronization Signal

SSS_RA
SSS-to-RS EPRE ratio for the channel SSS
TDD
Time Division Duplex

TTI
Transmission Time Interval

UE
User Equipment

UL
Uplink

UMTS
Universal Mobile Telecommunications System
UpPTS
Uplink Pilot Time-Slot
UTRA
UMTS Terrestrial Radio Access

UTRAN
UMTS Terrestrial Radio Access Network

WB-RSRQ
Wide Bandwidth RSRQ
3.4
Void

3.5
Additional notation

3.5.1
Groups of bands

The intention with the band grouping below is to increase the readability of the specification.

Table 3.5.1-1: E-UTRA band groups

	Group
	E-UTRA FDD
	E-UTRA TDD

	
	Band group notation
	Operating bands
	Band group notation
	Operating bands

	A
	FDD_A
	1, 4, 6, 10, 11, 18, 19, 21, 23, 24, 32 Note 4
	TDD_A
	33, 34, 35, 36, 37, 38, 39, 40

	B
	FDD_B
	-
	TDD_B
	-

	C
	FDD_C
	9, 30
	TDD_C
	42, 43

	D
	FDD_D
	28
	TDD_D
	-

	E
	FDD_E
	2, 5, 7, 27
	TDD_E
	41, 44

	F
	FDD_F
	26 Note 3
	TDD_F
	-

	G
	FDD_G
	3, 8, 12, 13, 14, 17, 20, 22, 29 Note 2
	TDD_G
	-

	H
	FDD_H
	25
	TDD_H
	-

	I
	FDD_I
	-
	TDD_I
	-

	J
	FDD_J
	-
	TDD_J
	-

	K
	FDD_K
	-
	TDD_K
	-

	L
	FDD_L
	-
	TDD_L
	-

	M
	FDD_M
	-
	TDD_M
	-

	N
	FDD_N
	31
	TDD_N
	-

	NOTE 1:
The bands within the same group have the same Io conditions in a corresponding requirement in this specification.

NOTE 2:
Band 29 is used only for E-UTRA carrier aggregation with other E-UTRA bands.

NOTE 3:
The minimum Io condition for Band 26 is reduced by 0.5 dB when the carrier frequency of the assigned E-UTRA channel bandwidth is within 865-894 MHz.
NOTE 4:
Band 32 is used only for E-UTRA carrier aggregation with other E-UTRA bands.


3A
Requirements for support of RRM

3A.1
General

Radio Resource Management (RRM) ensures the efficient use of the available radio resources and also provides mechanisms that enable E-UTRAN to meet radio resource related requirements. The requirements that are tested include: 

-
Idle mode, the cell re-selection algorithms that are controlled by the setting of parameters (thresholds and hysteresis values) that define the best cell and/or determine when the UE should select a new cell

-
The configuration of the UE measurement and reporting procedures that are transmitted via dedicated signalling in connected mode

-
Connected mode, the mobility of radio connections that has to be supported

-
Handover decisions that may be based on UE or eNB measurements

-
Inter-RAT RRM, the management of radio resources in connection with inter-RAT mobility, e.g. Inter-RAT handover 

Inter frequency and inter-RAT test cases are performed without frequency overlapping between cells required in the test.
-
For bands with bandwidth not accommodating all the E-UTRAN cells required in the test without frequency overlapping, inter band testing shall be done according to subclause 3A.3.5. If the UE does not support the combination given in subclause 3A.3.5, the relevant tests are applicable only to the bands with the necessary bandwidth.
-
In case when frequency overlapping occurs due to the frequency channel selection defined for the test (i.e. Cell number as per Annex E), other frequency channels which avoid the frequency overlapping shall be selected. If no suitable selection is found the test is not applicable for the affected band.
For test cases in clauses 4, 5, 6, 7, 8, 9 the initial conditions of the downlink physical channels signal levels and downlink physical channels required are specified in Annex C.0.
Unless otherwise mentioned, in those test case where delay is the test criteria, if HARQ or even RLC retransmission happens and is detected by SS, the extra delay due to retransmission shall be excluded in the delay calculation before making a pass or fail judgement on the UE in the test.
3A.2
Requirements Classification for Statistical Testing

The test requirements are expressed as absolute requirements with a single value stating the requirement or expressed as a success rate. The statistical nature depends on the type of test requirement. Some have large statistical variations, while others are not statistical in nature at all. When testing a parameter with a statistical nature, a confidence level is set. This establishes the probability that a Device Under Test (DUT) passing the test actually meets the test requirement and determines how many times a test have to be repeated and what the pass and fail criteria is. The statistical significance shall be set according to Annex G.
3A.3
RRM Test Configurations

The cell configuration of cells described in the test cases shall be set according to TS 36.508 [7] section 4.4.7.

3A.3.1
UE with Single or Multiple Antenna Connector

For testing a UE with more than one E-UTRA antenna connector, the connection diagram configurations are described in TS 36.508 [7] Annex A for the case of 2 E-UTRA RX antennas. For UEs with more than one E-UTRA antenna connector the fading of the signals and the AWGN signals applied to each receiver antenna connector shall be uncorrelated. The levels of the test signal applied to each of the antenna connectors shall be as defined in the respective test cases.

For testing a UE with a single E-UTRA antenna connector, the connection diagram configurations are not described in TS 36.508 [7] Annex A. If the E-UTRA UE supports only single RX antenna, the RX diversity connector in the diagram is not applicable.

3A.3.2
Test configuration for Inter band test cases
It is allowed to use separate AWGN generators for the different bands in interband test cases, although the connection diagrams in 36.508 Annex A display one wideband AWGN generator per DUT antenna connector. When interband test cases are also inter RAT, then it is necessary to use separated AWGN generators per RAT because of different noise density in different RATs. This is displayed accordingly in the connections in 36.508 Annex A.

3A.3.3
Test configuration for Inter RAT test cases
The DUT may employ common antennas for different RATs or separated ones, leading to different connections. The diagrams in 36.508 Annex A display only the connections with common antennas for different RATs without excluding the separate case. Note that in case of separate antennas, also separate AWGNs and faders are necessary, if applicable.

The non E-UTRA RATs are undefined with respect to the RX antenna configuration. The diagrams in 36.508 Annex A display RX diversity with 2 antennas for the non E-UTRA RATs without excluding the single antenna case. If the non E-UTRA RAT support only single RX antenna, the RX diversity connector in the diagram is not applicable.

For UEs with more than one non-E-UTRA antenna connector the fading of the signals and the AWGN signals applied to each receiver antenna connector shall be uncorrelated. The levels of the test signal applied to each of the antenna connectors shall be as defined in the respective test cases.

With respect to the non E-UTRAN cell and AWGN, the diagrams in 36.508 Annex A are fully equipped, even if for certain RATs (e.g. GSM) the AWGN generator may be not applicable.

3A.3.4
UE with Multiband Capability

The Radio Resource Management performance of a UE in sections 4 – 8 is considered to be independent from all bands. Therefore, the required performance in the respective test cases can be verified in one of the bands supported by the UE, with the exception of inter-band testing requirements in clause 3A.1. The test cases in section 9 are considered to be band dependant and are therefore applicable in all of the supported bands in the UE.
3A.3.5
E-UTRAN operating band configuration

Inter-band configuration is not affecting the test purpose since the minimum requirements are valid regardless of band. Band combinations defined in table 3A.3.5-1 shall be used for testing.
For 8.20.1 and 8.20.2, there are three E-UTRA cells, Cell 1(PCell), Cell 2(neighbor cell) and Cell 3(SCell), all on different frequencies. The default cell configuration is to test on Cell1 and Cell2 on the same operating band and Cell3 on the different operating band. If the operating band of Cell 1 and Cell2 is overlapped (the operating band is less than 20MHz) and if the operating band of Cell3 has more than or equal to 20MHz, then Cell2 and Cell3 on the same band and Cell1 on the different band to test. Otherwise the test is not applicable.
Table 3A.3.5-1: Inter-band configuration

	Band under test
	Additional band

	31
	7

	5,12,13,14,17, 30
	4

	[23]
	TBD

	11,18,19,21,27
	1

	[34],[37]
	TBD

	Note 1:
The band under test should contain the inter-frequency (neighbour) cell.

Note 2:
The additional band should contain the serving cell of the test. If more than one inter-frequency cell is needed, that cell should be on the additional band.

Note 3:
The bands and cells referred in this table are E-UTRAN bands and cells only.Note 4:
Bands 5, 11, 23, 37 only need inter-band configuration in test cases where 3 cells are required.


3A.3.6
CA configuration
For CA testing, unless otherwise stated, the logical carriers PCC/SCCs are mapped on physical frequencies as defined in Tables 3A.3.6-1.
Table 3A.3.6-1: PCC/SCC frequency mapping
	CA Configuration
	PCC-SCC mapping
	Notes

	Intra-band CA
	CC1-CC2
	1

	Inter-band CA (CA_x-y)
	Bx-By
(if not supported by the UE, then By-Bx)
	2

	NOTE 1:
Notation CCi-CCj means PCC on component carrier CCi and SCC on component carrier CCj, with CCi/j frequencies defined in the corresponding intra-band contiguous / non-contiguous CA band in TS36.508.

NOTE 2:
Notation Bi–Bj means PCC on component Band i and SCC on component Band j, with single Band i/j frequencies defined in TS36.508.


3A.3.7
HD-FDD category 0 testing

For testing of category 0 HD-FDD UE in FDD operating bands, the SS shall ensure downlink transmission is only configured in downlink subframes and that UL grants are given to ensure UE is transmitting only in uplink subframes throughout the test. The subframes reserved for uplink and downlink respectively are specified in the corresponding RMC definitions in Annex A.

