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<Start of modified section>
4.2.8
OCNG test model

The OCNG generator is a logical block in the SS MAC layer, activated/deactivated by TTCN. There is one OCNG generator per cell, and OCNG may be activated by TTCN in any cell (i.e. serving or neighbour). 

When OCNG is activated in a cell, the SS shall automatically transmit uncorrelated pseudo random data in an arbitrary number of DL MAC TB’s on PDSCH’s, in each non-ABS (Almost Blank Subframe) identified by MeasSubFramePattern, identified by an arbitrary number of virtual (non existing) UE’s with C-RNTI’s set different from the C-RNTI of the UE under test. The SS shall treat these MAC TB’s in a special way, i.e. shall not expect any HARQ feedback and shall not make any HARQ retransmissions. The SS shall select the number of virtual UE’s to achieve the following conditions in each non-ABS subframe:

-
Load all CCE’s unused by any scheduled RNTI (SI-RNTI, C-RNTI , P-RNTI,  RA-RNTI, Temp C-RNTI, SPS C-RNTI, M-RNTI) transmissions.

-
Utilize all PRB’s un-assigned by any scheduled RNTI.

-
The modulation is restricted to QPSK.

The DCI combination 1 defined in clause 7.3.3.5.1 is used to facilitate maximum utilization of un-assigned PRB’s.

While activating OCNG on a non-PCell, TTCN shall take care of timing information for the cell such that the SFN and subframe number should result in the corresponding  PCell SFN mod x = 0, where  x is the size of the subframePattern bit string divided by 10 and the corresponding subframe number of Pcell =0.
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Figure 4.2.8-1: Test model for testing with OCNG

4.2.9
Device-to-Device Proximity Services test model
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Figure 4.2.9-1: D2D ProSe test model
For testing of Device-to-Device Proximity Services (D2D ProSe), the system simulator (SS) shall implement, in addition to one or several simulated E-UTRA cells (L1/L2), one or several simulated UEs (L1/L2), called hereafter SS-UE. An SS-UE is used to send/receive data with the UE under test over the PC5 interface. This is depicted in the D2D ProSe test model of Figure 4.2.9-1. 
From a TTCN architecture point of view Figure 4.2.9-2 depicts the TTCN component model used for D2D ProSe.
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Figure 4.2.9-2: D2D ProSe component model
An SS-UE is controlled by TTCN in the SL_UE PTC and is configured for Direct Discovery or Direct Communication by TTCN over system control SL_SYS port.
The ProSe Function is simulated in the ProSe_PTC. The HTTP_ProSe_PTC takes care about extracting and embedding PC3 messages from/into HTTP requests and responses and to generate the trigger for network-initiated procedures (OMA PUSH). There are no PC3 interface specific system ports, i.e. PC3 messages are IP user data in terms of clause 4.2.4.
4.2.9.1
ProSe Function test model

The PC3 Control Protocol procedures between the UE and the ProSe Function can be tested by TTCN at the ProSe_PTC. The ProSe_PTC handles ProSe discovery messages and procedures as defined in TS 24.334 [61].
The purpose of the HTTP_ProSe_PTC is to emulate the transport protocol for PC3 Control Protocol messages. It is responsible to receive HTTP requests addressing the ProSe function in UL, for encoding and decoding of the ProSe discovery messages and to provide the HTTP responses with all relevant headers in DL.
In addition the HTTP_ProSe_PTC provides means to trigger network-initiated procedures (e.g.OMA PUSH) and is used for HTTP based authentication (e.g. GBA).
4.2.9.2
Direct Discovery test model

The UE under test is configured in normal mode or in Test loop mode D. 
The SS-UE is configured in coverage. L1 and MAC are configured in normal way, they shall perform all of their functions. The SL-DATA port for transmission and reception of SL-DCH message, i.e. PC5_DISCOVERY messages, is above MAC.
On UE side integrity in SL-DCH message is applied. TTCN in SL_UE PTC provides the integrity functionality for the SL-DCH messages:
-
In reception, SS-UE shall report to TTCN the SL-DCH message, containing the Message Code Integrity (MIC),  with the SFN/Subframe at which the message was received. TTCN shall check the MIC field.

-
In transmission, TTCN computes the MIC before sending the SL-DCH messages to SS-UE.

The SS-UE is configured by TTCN over system control port to receive/transmit SLSS. The SS-UE shall report SLSS reception over the same port.
4.2.9.3
Direct Communication test model

The UE under test is configured in Test loop mode E, ciphering (PDCP on STCH) is enabled and ROHC is configured [FFS] . 
The SS-UE is configured in coverage or out of coverage. L1, MAC and RLC are configured in normal way, they shall perform all of their functions. PDCP is configured in normal mode or in 'no header manipulation' special mode in STCH security test cases:

-
When configured in normal mode, PDCP shall perform all of its functions. PDCP ciphering is enabled and ROHC is configured [FFS].
-
When configured in 'no header manipulation' mode, no header manipulation shall be performed in PDCP layer in both directions: the SS-UE shall not add PDCP header (in transmission) and remove PDCP Header (in reception). PDCP state variables shall be maintained by SS-UE PDCP layer. PDCP ciphering is enabled and ROHC is not configured [FFS].
The SL-DATA port for transmission and reception of STCH data is above PDCP. The STCH data is considered as raw data. 
<End of modified section>
<Start of modified section>

7.25.3
MTCH data scheduling

The SS is configured with configuration parameters for CSA, PMCH, MRBs, MSI and scheduling information for MTCH data transmission.

The TTCN shall ensure that:

-
For each configured MCH, the routing & timing information of the scheduled MRB data is consistent with the configured MSI. 

-
The size of all MRB data scheduled in the same subframe shall fit within the resource allocation of that subframe. 

The SS shall ensure that:

-
In subframes belonging to the CSA and for which no MCCH/MTCH/MSI data is scheduled by the TTCN, no MCH data shall be sent in MBMS subframes not used as per MSI.

If an MTCH packet is scheduled from TTCN in a subframe in which MCCH will be automatically transmitted by SS and/or MSI is configured and needs to be included, the MTCH packet and MCCH data along with possible MSI are included in one MAC PDU and signallingMCS is used.

When data is sent on MTCH the SS shall set the MSI in the MAC header according to TS 36.321 [16] clause 6.1.3.7. The periodicity of the MSI is defined by the MCH scheduling period i.e. the MSI is not necessarily included in the subframe where the RLC SDU is transmitted.

7.26 Test method for Device-to-Device Proximity Services
7.26.1
Direct Discovery test method
SS-UE is configured in coverage, i.e. it is associated with a EUTRA-cell (as specified in clause 7.26.2.1).

SS-UE can be configured for sidelink data transmission and/or reception:
-
When UE under test is configured in sidelink discovery type 1 (i.e. ue-Selected), the SS-UE is configured in reception with the same pool(s) of resource.
-
When UE under test is configured in sidelink discovery type 2B (i.e. scheduled), the SS-UE is configured in reception with the same pool of resource and same indexes. 
-
For transmission, TTCN configures the SS-UE with a pool of resources and provides the resources (SFN/Subframe and PRB index) in the SL-DATA ASP together with the SL-DCH message.
7.26.2
Direct Communication test method
7.26.2.1
Synchronisation and SBCCH transmission
When configured in coverage, the SS-UE is associated with a EUTRA-cell. SS-UE shall use the same configuration parameters i.e. Band, Bandwidth, UL frequency, Cell timing, TDD Frame structure, Cyclic Prefix of the associated EUTRA cell.
When out of coverage, SS-UE is configured explicitely by TTCN, e.g. Band, Bandwidth, TDD Frame structure. For timing synchronisation SS-UE can be configured either:

-
To synchronise from UE under test transmitted SLSS/MIB-SL: UE under test is the synchronisation source. The SS-UE shall use the received SLSS and MIB-SL including the DirectFrameNumber/DirectSubframeNumber as synchronisation source as specified in TS 36.331 [19], clause 5.10.9.2
-
To be the synchronisation source: SS-UE shall initiate autonomously the DirectFrameNumber/DirectSubframeNumber and transmit SLSS/MIB-SL.
When the SS-UE is configured by TTCN over system control port to receive/transmit SLSS and MIB-SL, the following rules apply:
-
For transmission, the complete MIB-SL message is provided to SS-UE. SS-UE shall set the DirectFrameNumber and DirectSubframeNumber in the MIB-SL, a dummy value is provided by TTCN.

-
The MIB-SL is sent to SS-UE using asn.1 types. The rules for encoding and transmission of SBCCH messages (MIB-SL) are specified in TS 36.331 [19].
-
 For reception, SS-UE shall report SLSS or MIB-SL over the system control port.
7.26.2.2
Sidelink data transmission/reception

When UE is in coverage and configured in transmission mode 1 (i.e scheduled), the Sidelink Scheduling Grant is configured in SS by TTCN over system control port. On PDCCH, the SS informs the UE under test if it is allowed to make Sidelink data transmission by transmitting 'DCI format 5' including ‘SCI format 0’. The UE under test will transmit on PSCCH/PSSCH as specified in the received DCI format 5 and ‘SCI format 0’. SS shall only react on reception of SR and grant allocation configured from the TTCN. The following sidelink grant allocation is configured: 

-
SS is configured to maintain PUCCH Synch.

-
SS is configured to send automatically a 'configured Grant' (in terms of NPSCCH, ITRP and NPRB) to the UE on every reception of a Scheduling Request, within 10 subframes. 

-
The default resource for PSCCH is NPSCCH=[FFS]

-
The default configured grant for PSSCH in SCI format 0 is ITRP = [FFS] and NPRB = [FFS]. The SS shall allocate resource allocation RBs corresponding to PRB indices 0..(NPRB-1).
- SS-UE is configured with the same pool(s) of resources as UE under test.
When UE is out of coverage or configured in transmission mode 2 (i.e. ue-Selected), UE selects autonomously the resources on PSCCH/PSSCH. SS-UE is configured with the same pool(s) of resources as UE under test.
The SS-UE, when triggered to transmit data, is configured with the same grant as specified above for PSSCH: ITRP and NPRB.

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

8
External Function Definitions

The following external functions are required to be implemented by the SS.

	TTCN-3 External Function

	Name
	fx_KeyDerivationFunction

	Description
	Hashing function for Hashing algorithms as defined in TS 33.401 [24]
SHA-256 encoding algorithm is used as KEY Description Function

	Parameters
	KDF
	KDF_HMAC_SHA_256 (no other KDF defined yet)

	
	Key
	bit key

	
	String
	string being constructed acc. to TS 33.401 [24], annex A

	Return Value
	256 bit derived key


	TTCN-3 External Function

	Name
	fx_NasIntegrityAlgorithm

	Description
	Apply integrity protection algorithm on a given octetstring

	Parameters
	NAS PDU
	octetstring according to TS 24.301 [21], clause 4.4.3.3 this shall include octet 6 to n of the security protected NAS message, i.e. the sequence number IE and the NAS message IE

	
	Integrity Algorithm
	3 bits as defined in TS 24.301 [21], clause 9.9.3.23

	
	KNASint
	Integrity key

	
	NAS COUNT
	as documented in TS 24.301

	
	BEARER Id
	fix value ('00000'B) acc. TS 33.401 [24], clause 8.1

	
	Direction
	UL: 0
DL: 1
(acc. to TS 33.401 [24], clause B.1)

	Return Value
	Message Authentication Code (4 octets)


	TTCN-3 External Function

	Name
	fx_NasCiphering

	Description
	Apply ciphering on a given octetstring

	Parameters
	NAS PDU
	octetstring

	
	Ciphering Algorithm
	3 bits as defined in TS 24.301 [21], clause 9.9.3.23

	
	KNASenc
	Ciphering Key

	
	NAS COUNT
	as documented in TS 24.301

	
	BEARER Id
	fixed value ('00000'B) acc. TS 33.401 [24], clause 8.1

	Return Value
	ciphered octet string


	TTCN-3 External Function

	Name
	fx_NasDeciphering

	Description
	Apply deciphering on a given octetstring

	Parameters
	ciphered NAS PDU
	octetstring

	
	Ciphering Algorithm
	3 bits as defined in TS 24.301 [21], clause 9.9.3.23

	
	KNASenc
	Ciphering Key

	
	NAS COUNT
	as documented in TS 24.301 [21]

	
	BEARER Id
	fixed value ('00000'B) acc. TS 33.401 [24], clause 8.1

	Return Value
	deciphered octet string


	TTCN-3 External Function

	Name
	fx_AsIntegrityAlgorithm

	Description
	Apply integrity protection algorithm on a given octetstring

	Parameters
	PDCP PDU
	octetstring

	
	Integrity Algorithm
	3 bits as defined in TS 33.401 [24]

	
	KRRCint
	Integrity key

	
	PDCP COUNT
	octetstring, length 4

	
	BEARER Id
	the value of the DRB identity minus one

	
	Direction
	UL: 0
DL: 1
(acc. to TS 33.401 [24], clause B.2)

	Return Value
	Message Authentication Code (4 octets)


	TTCN-3 External Function

	Name
	fx_AsCiphering

	Description
	Apply ciphering on a given octetstring

	Parameters
	SDU
	octetstring

	
	Ciphering Algorithm
	3 bits as defined in TS 33.401 [24]

	
	KRRCenc
	Ciphering Key

	
	PDCP COUNT
	octetstring, length 4

	
	BEARER Id
	the value of the DRB identity minus one

	Return Value
	ciphered octet string


	TTCN-3 External Function

	Name
	fx_AsDeciphering

	Description
	Apply deciphering on a given octetstring

	Parameters
	ciphered SDU
	octetstring

	
	Ciphering Algorithm
	3 bits as defined in TS 33.401 [24]

	
	KRRCenc
	Ciphering Key

	
	PDCP COUNT
	octetstring, length 4

	
	BEARER Id
	the value of the DRB identity minus one

	Return Value
	deciphered octet string


	TTCN-3 External Function

	Name
	fx_GetSystemTime

	Description
	Function to get the system time: Implementation is based on C standard library (time.h)

	Parameters
	p_Struct_tm (out)
	p_Struct_tm returns local system time equivalent to "struct tm" as defined for C standard library (time.h or ctime):

type record Struct_tm_Type {

  integer tm_sec,  // seconds after the minute

                   // (0..61; see NOTE)

  integer tm_min,  // minutes after the hour (0..59)

  integer tm_hour, // hours since midnight (0..23)

  integer tm_mday, // day of the month (1..31)

  integer tm_mon,  // months since January (0..11)

  integer tm_year, // years since 1900

  integer tm_wday, // days since Sunday (0..6)

  integer tm_yday, // days since January 1 (0..365)

  integer tm_isdst // Daylight Saving Time flag

};

NOTE: tm_sec is generally 0-59. Extra range to accommodate for leap seconds in certain systems

C implementation:

    time_t v_Now = time(NULL);

    struct tm *v_Tm = localtime(&v_Now);

	
	p_TimezoneInfo (out)
	p_TimezoneInfo returns the difference (in seconds) between the UTC time (GMT) and the local time (integer value);

C implementation:

    int timezone = 

      (int)difftime(mktime(gmtime(&v_Now)), v_Now);

NOTE:

p_TimezoneInfo does not consider daylight saving e.g. it is always 3600 for CET independent of summer/winter

	Return Value
	None


	TTCN-3 External Function

	Name
	fx_MD5_Hex

	Description
	external function to calculate the MD5 Message-Digest Algorithm according to RFC 1321

	Parameters
	Data
	octetstring

	Return Value
	octetstring


<End of modified section>[image: image4.png]
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