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<Start of modified section>

1
Scope

The present document specifies the protocol and signalling conformance testing in TTCN-3 for the 3GPP UE at the UE‑E-UTRAN radio interface.

The following TTCN test specification and design considerations can be found in the present document:

-
the test system architecture;

-
the overall test suite structure;

-
the test models and ASP definitions;

-
the test methods and usage of communication ports definitions;

-
the test configurations;

-
the design principles and assumptions;

-
TTCN styles and conventions;

-
the partial PIXIT proforma;

-
the test suites.

The Abstract Test Suites designed in the document are based on the test cases specified in prose (3GPP TS 36.523‑1 [1]). The applicability of the individual test cases is specified in the test ICS proforma specification (3GPP TS 36.523‑2 [1]).

 The present document is valid for TTCN development for LTE and LTE-A UE conformance test according to 3GPP Releases starting from Release 8 up to the Release indicated on the cover page of the present document.
<End of modified section>
<Start of modified section>

2
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<End of modified section>
<Start of modified section>

4.2.4.1
IP user data
To allow the usage of common protocol implementations at the system adaptor the related interfaces in TTCN-3 are based on the Sockets API.

There can be one or several sockets (server or client) for each DRB: TCP, UDP and ICMP.

Each socket can be clearly identified by the IP address, port number and the protocol (tcp|udp\icmp). It implies that a TCP socket can be either server or client.

It is assumed that:

-
Different DRBs are not using the same sockets.

-
The UE behaviour of a single IP-based protocol on a specific socket like DHCP can be included in conformance tests.

-
Other protocols like ESP are not considered but can easily be introduced later, if necessary, by using the same socket approach.

The routing of IP packets from the IP stack to the DRBs in DL and from the DRBs either to the DRB port (E_DRB in case of EUTRA) or to the IP stack in UL is done by the DRB-Mux. This behaviour is controlled by the DRB-Mux's routing table.

The general architecture of the IP test model is shown in figure 4.2.4.1-1 (with a DHCP server as example for IP handling).
NOTE:
In figure 4.2.4.1-1 DHCP is one example for a protocol above the IP stack; other protocols like DNS can also be implemented but this a pure TTCN implementation issue and independent from the system interface.
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Figure 4.2.4.1-1: Example of EUTRA IP test model with a DHCP server
<End of modified section>
<Start of modified section>

4.4
Inter RAT Test Model

4.4.1
E-UTRAN-UTRAN Inter RAT Test Model
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Figure 4.4.1-1: Test model for Inter RAT E-UTRAN-UTRAN testing

The model consists of dual protocol stack one for E-UTRAN and one for UTRAN. The TTCN implementation for E‑UTRAN and UTRAN functionalities will be in separate Parallel Test Components. The SS E-UTRAN part is same as the model defined in clause 4.2.2 for RRC testing.

The SS UTRAN part consisting of PHY, MAC, RLCand PDCP (optionally) are configured in normal mode. They shall perform all of their functions normally. Ciphering is enabled and shall be performed in RLC (AM/UM) and MAC (TM RLC). Integrity is enabled, and SS shall provide RRC emulator for integrity protection calculation and checking and 'Direct transfer' adaptation. Ports are above RLC (CS RAB and SRB0), PDCP (PS RAB) and RRC Emulator (SRB1 to SRB4).

The UE is configured in normal mode. Ciphering/Integrity (PDCP and NAS) are enabled and ROHC is not configured in E-UTRAN. Ciphering is enabled in UTRAN.
4.4.1.1 User data over UTRAN

User data transferred over UTRAN is distinguished between 

Raw user data (raw mode),
IP data (IP mode).

Depending upon whether the user data is relevant for the purpose of test, several scenarios are listed:

Raw user data relevant for the purpose of test,

IP data relevant for the purpose of test,

IP data, considered as IP signalling, not directly relevant for the purpose of test.

4.4.1.1.1
Raw user data over UTRAN

The raw user data can be as RLC SDUs and PDCP SDUs. The DL and UL user data are routed to UTRAN_PTC (Fig. 4.4.1.1.2-1). The IP stack in SS is not involved for all raw user data applications.
RLC SDUs is applied if the testloop mode 1 with loopback of RLC SDUs in TS 34.109 [9] is activated. PDCP in SS is not configured in this case, the DL and UL user data are routed to UTRAN_PTC via the RLC port.

The raw user data as PDCP SDUs is applied in the following cases:

the testloop mode 4 (TS 34.109 [9]) is activated,

the testloop mode 1 is activated with loopback of PDCP SDUs (TS 34.109 [9]),

the testloop mode B (TS 36.509 [4]) is activated and raw data is looped back on UTRAN,
IP raw data is another type of raw user data. The testloop mode is not activated. This case is applied when sending uplink data is trigerred by the upper tester.

PDCP and optional RoHC are configured in SS, the DL and UL user data are routed to UTRAN_PTC via the PDCP port.
Feeding raw user data is largely used in the pure UTRAN test in TS 34.123-3 [7].
4.4.1.1.2
IP data over UTRAN

The IP data over UTRAN is applied to E-UTRA-UTRAN I-RAT and UTRAN test cases. The IP stack in SS is involved. IP data is considered as:

IP packets data (IP mode) relevant for the purpose of test,

IP signalling (IP mode), to be handled in TTCN at IP Layer
One of the IP signalling handling is the stateless address auto configuration for IPv6, illustrated in Fig. 4.4.1.1.2-1.
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Figure 4.4.1.1.2-1: UTRAN IP test model with an ICMPv6 server

4.4.1.1.3
Routing IP data

The routing of user data is the function of DRB-Mux and controlled by a routing table.

If there is no entry in the routing table for a given RB, it is considered being in raw mode, raw user data is routed to or from the UTRAN PDCP port.
If there is an entry in the routing table for a given RB, it is considered being in IP mode, IP data is routed to or from the IP stack.

For EUTRA-UTRAN or UTRAN test, the routing entry parameters in the DRB-Mux's routing table are specified as (RAT=Utran, cell-id=-1, RB id). SS PDCP entity does not belong to a particular cell, the cellId shall be assigned to the value -1. Consequently, the UTRAN cell id provided in DRB-Mux is set to cell-id=-1.

IP protocol information of IP data (protocol, local IP address, local port, remote IP address, remote port) is also provided in the routing table. More information can be found in 4.2.4.

<End of modified section>
<Start of modified section>

6.4.1
ASPs for Control Primitive Transmission

	TTCN-3 ASP Definition

	Type Name
	G__CPHY_CONFIG_REQ

	TTCN-3 Type
	Union

	Port
	GERAN_CL1

	G_CL1_CreateCell_REQ
	TS 34.123-3, clause 7.3.4.3.2.1

	G_CL1_DeleteCell_REQ
	TS 34.123-3, clause 7.3.4.3.2.1

	G_CL1_CreateBasicPhyCh_REQ
	TS 34.123-3, clause 7.3.4.3.2.1

	G_CL1_CreateMultiSlotConfig_REQ
	TS 34.123-3, clause 7.3.4.3.2.1

	G_CL1_DeleteChannel_REQ
	TS 34.123-3, clause 7.3.4.3.2.1

	G_CL1_ChangePowerLevel_REQ
	TS 34.123-3, clause 7.3.4.3.2.1

	G_CL1_CipheringControl_REQ
	TS 34.123-3, clause 7.3.4.3.2.1

	G_CL1_CipherModeModify_REQ
	TS 34.123-3, clause 7.3.4.3.2.1

	G_CL1_ChModeModify_REQ
	TS 34.123-3, clause 7.3.4.3.2.1

	G_CL1_ComingFN_REQ
	TS 34.123-3, clause 7.3.4.3.2.1

	G_CL2_HoldPhyInfo_REQ
	TS 34.123-3, clause 7.3.4.3.2.2

	G_CL1_L1Header_REQ
	TS 34.123-3, clause 7.3.4.3.2.1

	G_CL2_MeasRptControl_REQ
	TS 34.123-3, clause 7.3.4.3.2.2

	G_CL2_NoUAforSABM_REQ
	TS 34.123-3, clause 7.3.4.3.2.2

	G_CL2_ResumeUAforSABM_REQ
	TS 34.123-3, clause 7.3.4.3.2.2

	G_CL2_Release_REQ
	TS 34.123-3, clause 7.3.4.3.2.2

	G_CL1_SetNewKey_REQ
	TS 34.123-3, clause 7.3.4.3.2.1


	TTCN-3 ASP Definition

	Type Name
	G_CPHY_CONFIG_CNF

	TTCN-3 Type
	Union

	Port
	GERAN_CL1

	ComingFN
	RFN

	L1Header
	L1Header

	None
	This choice used when neither of the other choices are selected


	TTCN-3 ASP Definition

	Type Name
	G_CRLC_CONFIG_REQ

	TTCN-3 Type
	Union

	Port
	GERAN_CRLC

	G_CRLC_CreateRLC_MAC_REQ
	TS 34.123-3, clause 7.3.4.3.2.3

	G_CRLC_DeleteRLC_MAC_REQ
	TS 34.123-3, clause 7.3.4.3.2.3

	G_CRLC_DL_TBF_Config_REQ
	TS 34.123-3, clause 7.3.4.3.2.3

	G_CRLC_UL_TBF_Config_REQ
	TS 34.123-3, clause 7.3.4.3.2.3


	TTCN-3 ASP Definition

	Type Name
	G_CRLC_CONFIG CNF

	TTCN-3 Type
	empty record

	Port
	GERAN_CRLC


	TTCN-3 ASP Definition

	Type Name
	G_CLLC_CONFIG_REQ

	TTCN-3 Type
	Union

	Port
	GERAN_CLLC

	G_CLLC_Assign_REQ
	TS 34.123-3, clause 7.3.4.3.2.4

	G_CLLC_Reassign_REQ
	TS 34.123-3, clause 7.3.4.3.2.4

	G_CLLC_CreateLLE_REQ
	TS 34.123-3, clause 7.3.4.3.2.4

	G_CLLC_DeleteLLE_REQ
	TS 34.123-3, clause 7.3.4.3.2.4


	TTCN-3 ASP Definition

	Type Name
	G_CLLC_CONFIG_CNF

	TTCN-3 Type
	empty record

	Port
	GERAN_CLLC


	ASP Name
	G_CSNDCP_Activate_REQ

	PCO Type
	G_CSAP 

	Comments
	The ASP is used to activate the SNDCP entity 

	Parameter Name
	Parameter Type
	Comments

	sNDCPId
	SNDCPId
	The SNDCP entity identifier of the cell

	lLMEId
	LLMEId
	Logical link management entity Id

	nSAPI
	integer
	The Network Service Access Point Identifier

	sAPI
	SAPI
	LLC SAPI

	PCI_Compression
	INTEGER
	0 - RFC 1144 [54] compress;

1 - RFC 2507 [55] compression;

32 - no compression

	dataCompression
	INTEGER
	0 - ITU-T Recommendation V.42bis [56] compression;

1 - ITU-T Recommendation V.44 [57] compression;

32 - no compression

	nPDUNumberSync
	INTEGER
	0 - Asynchronous

1 - Synchronous

	Detailed Comments
	


	ASP Name
	G_CSNDCP_Activate_CNF

	PCO Type
	G_CSAP 

	Comments
	The ASP is used to get the confirmation of a G_CSNDCP_Activate_REQ 

	Parameter Name
	Parameter Type
	Comments

	sNDCPId
	SNDCPId
	SNDCPentity identifier 

	nSAPI
	NSAPI
	The Network Service Access Point Identifier

	Detailed Comments
	


	ASP Name
	G_CSNDCP_Release_REQ

	PCO Type
	G_CSAP 

	Comments
	This ASP is used to inform that the NSAPI is in use and the acknowledge mode peer to peer LLC operation for the requested SAPI is established. 

	Parameter Name
	Parameter Type
	Comments

	sNDCPId
	SNDCPId
	The SNDCP entity identifier 

	nSAPI
	integer
	The Network Service Access Point Identifier

	Detailed Comments
	


	TTCN-3 ASP Definition

	Type Name
	G_SNDCP_CONFIG_CNF

	TTCN-3 Type
	Record

	Port
	GERAN_CSNDCP


	TTCN-3 ASP Definition

	Type Name
	G_SNDCP_CONFIG_REQ

	TTCN-3 Type
	Union

	Port
	GERAN_CSNDCP

	G_CSNDCP_Activate_REQ
	

	G_CSNDCP_Release_REQ
	


<End of modified section>
<Start of modified section>

7.7.1
System information broadcasting

The rules for the transmission of BCCH messages are specified in TS 36.331 [19], clause 5.2. The current clause provides the implementation guidelines.

The ASPs SYSTEM_CTRL_REQ and SYSTEM_CTRL_CNF are used as interface to SS; the following rules apply:

-
The complete system information is provided to SS by using a single ASP.

-
SS starts scheduling all system information from the same SFN.

-
The scheduling information sent to SS is the same as the scheduling information sent to the UE. For each SI message, the subframeOffset in SYSTEM_CTRL_REQ indicates the exact point in time in the SI window at which SS shall start the transmission of the related SI.

-
SS shall set the systemFrameNumber in the MIB to the 8 most significant bits of the SFN. A dummy value is provided by TTCN.

-
The system information is sent to SS using the asn.1 types, SS shall encode in unaligned PER and add the necessary padding bits as specified in TS 36.331 [19], clause 9.1.1.1.

-
In the E-UTRAN-CDMA2000 Inter RAT configuration, SS shall set the CDMA2000 synchronousSystemTime
 in SystemInformationBlockType8 to the SFN boundary at or after the ending boundary of the SI-window in which SystemInformationBlockType8 is transmitted (see TS 36.331 [19], clause 6.3.4). The changes of synchronousSystemTime will not result in system information change notification, nor in a modification of systemInfoValueTag in SIB1 in TTCN as specified in TS 36.331 [19], clause 6.3.1. If 1xRTT is being tested, then SS shall overwrite the longCodeState1XRTT in SystemInformationBlockType8 to the state of long code generation registers in CDMA2000 1xRTT system as defined in C.S0002-A [12, Section 1.3] at 
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ms, where t equals to the cdma-SystemTime. The changes of longCodeState1XRTT will not result in system information change notification, nor in a modification of systemInfoValueTag in SIB1 in TTCN as specified in TS 36.331 [19], clause 6.3.1.
<End of modified section>
<Start of modified section>

7.22.3
Additional RSRQ Calculations For Fixing Boundary Values

In addition to the ideal calculation, various RSRQ calculations take into consideration the combinations of the SS signal uncertainties and possibly all 12 carriers being used for DL transmission.

The 12 carriers being used can happen when the UE makes the measurement in a subframe when a DL PDSCH is scheduled or measurement is in subframe zero and the UE measures in OFDM symbol carrying PBCH i.e. slot 1, symbol 0.

The Min and Max RSRQ values are identified from 6 different RSRQ calculations:

RSRQ Ideal: RSRQ calculated in ideal conditions as given above

RSRQ Min: RSRQ calculation applying –ve signal uncertainty to all configured cells and noise source

RSRQ Max: RSRQ calculation applying +ve signal uncertainty to all configured cells and noise source

RSRQ Max Worst Case: RSRQ calculation applying +ve signal uncertainty for measured cell and –ve signal uncertainty to all remaining configured cells and noise source.  This shall be the Max RSRQ possible

RSRQ Max And 12 Carriers: RSRQ calculation applying +ve signal uncertainty to all configured cells and noise source and cell interference considered over all 12 carriers

RSRQ Min Worst Case And 12 Carriers: RSRQ calculation applying -ve signal uncertainty for measured cell and +ve signal uncertainty to all others; and cell interference considered over all 12 carriers.  This shall be the Min RSRQ possible
Applying UE measurement accuracy 36.133[37], Table 9.1.6.2-1, +/-4dB normal conditions and side conditions of RSRQ when RSRP Ês/Iot ≥ -6 dB & RSRP  ≥ -124 dBm the final boundary value for RSRQ is

Min RSRQ With UE Meas Acc := Min RSRQ -4 dB

Max RSRQ With UE Meas Acc := Max RSRQ + 4 dB

For conditions to fulfil desired cell selection or reselection, the respective conditions shall be satisfied for both the boundary values Min RSRQ RSRQ With UE Measurement Accuracy and Max RSRQ With UE Measurement Accuracy.

As the Boundary conditions also consider the worst scenario of all 12 carriers being transmitted, the requirement for  OCNG is removed.  There is no need to restrict measurement bandwidth and will be applicable for both DCI formats.
7.23 Test method for eICIC
When periodic CQI feedback is requested due to TTCN configuration, the SS reports the periodic CQI to the TTCN. SS does not react on periodic CQI received and still allocates grants as configured from TTCN.
In the selected ABS no DL/UL user data (SRB/DRB) is scheduled, nor paging is transmitted; this is controlled by TTCN.

 <End of modified section>

<Start of modified section>
11.3.2
Secondary operating band for inter-band cells

Test case using more than one radio frequency, on the second operating band, shall avoid to be executed on operating

Band 12 with 10MHz bandwidth,

Band 13,

Band 17 with 10MHz bandwidth,

Band 18.

The list containing such test cases is given below:

6.1.1.1a, 6.1.1.3a, 6.1.1.4a, 6.1.2.16, 8.1.3.11a, 8.2.4.13a, 8.2.4.14a, 8.3.1.12a, 8.3.1.14a, 8.6.4.4.
11.4
Guidelines for EUTRA CA
The restriction on CA test case execution as listed in this clause is due to the restriction of bandwidth of an EUTRA CA band accomodating the necessary number of EUTRA radio frequencies.

11.4.1
CA contiguous Intra-band operation
Test case using more than two radio frequencies, i.e. using the radio frequencies f3 or f4 specified in TS 36.508 [3], shall avoid to be executed on E-UTRA CA Configuration:
CA_38C.

The list containing such test cases is given below:
11.4.2
CA Inter-band operation
Test case using more than one radio frequency on the secondary band, i.e. using the radio frequency f6 specified in TS 36.508 [3], shall avoid to be executed on E-UTRA CA Configuration:
CA_1A-19A,

CA_1A-21A,
CA_4A-13A.

The list containing such test cases is given below:
<End of modified section>
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