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1. Introduction

This document introduces V2X test model in 36.523-3 cl 4.2.11 and 7.29.

It also introduces ASP type enhancements:
· In E-UTRA ASPs to configure DCI format 5A when UE is configured in Tx mode 3

· In Sidelink ASPs to configure SS-UE for V2X transmission and reception

· Some non backward compatible cleanings has been made:

· Sci extended to a union for SCI format 0 and 1 in EUTRA ASPs
· Types unused in D2D have been deleted in the sidelink ASPs
<draft CR to 36.523-3>
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 SideLink PTC and is configured for Direct Discovery or Direct Communication by TTCN over sidelink 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.

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 sidelink system control port to receive/transmit SLSS. The SS-UE shall report SLSS reception over the sidelink system indication port.

4.2.9.3
Direct Communication test model

The UE under test is configured in normal mode or in Test loop mode E, ciphering (PDCP on STCH) is not enabled unless specified otherwise in the test case and ROHC is not configured.

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 not enabled unless specified otherwise in the test case and ROHC is not configured.

-
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 when specified in the test and ROHC is not configured.

The SL_DATA port for transmission and reception of STCH data is above PDCP. The STCH data is considered as raw data.
4.2.10
SC-PTM test model
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Figure 4.2.10-1: Test model for SC-PTM testing

The UE is configured in Test Loop Mode F to count the successfully received MBMS Packets. On the UE side, Ciphering/Integrity (PDCP and NAS) are enabled on SRBs/DRB. No security is configured on SC-MCCH/SC-MTCH.

On the SS side, the cell is configured as a normal cell, the SC-PTM parameters are configured by using an additional call of SYSTEM_CTRL_REQ. L1, MAC and RLC are configured for SC-MCCH/SC-MTCH in normal mode; they shall perform all of their functions. Existing MRB port will be reused for routing SC-MRB data. 

The SC-MRB data is considered as raw data that shall not be multiplexed with the data from other RBs and shall be sent in one MAC PDU and in one TTI. DL Scheduling assignments are configured from TTCN over system control port.

4.2.11
V2X Services test model
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Figure 4.2.11-1: V2X test model

For testing of V2X Services, the system simulator (SS) shall implement one or several simulated E-UTRA cells (L1/L2) and one or several simulated UEs (L1/L2), called hereafter SS-UE. A GNSS Simulator is configured when GNSS synchronisation source is applied in the test. An SS-UE is used to send/receive data with the UE under test over the PC5 interface. This is depicted in the V2X test model of Figure 4.2.11-1. [ROHC FFS]

From a TTCN architecture point of view Figure 4.2.11-2 depicts the TTCN component model used for V2X.
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Figure 4.2.11-2: V2X component model
An SS-UE is controlled by TTCN in the SideLink PTC and is configured for V2X Communication by TTCN over sidelink system control SL_SYS port.

The UE under test is configured in normal mode or in Test loop mode E [FFS].

The SS-UE is configured in coverage, out of coverage or UTC synchronised. L1, MAC and RLC are configured in normal way, they shall perform all of their functions. There is no PDCP ciphering, PDCP is configured in normal mode or in 'no header manipulation' special mode in PDCP test cases:

-
When configured in normal mode, PDCP shall perform all of its functions. ROHC can be 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. ROHC can be 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>

7.27
Test method for Device-to-Device Proximity Services

7.27.1
Direct Discovery test method

SS-UE is configured in coverage, i.e. it is associated with a EUTRA-cell (as specified in clause 7.27.2.1).

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 SL_DATA_REQ ASP including:

-
the SL-DCH message to be transmitted,

-
the timing info indicating the SFN/Subframe of the first discovery period,

-
the number of discovery periods in which the message shall be transmitted,

-
the selected PSDCH resource value (n_PSDCH), this value is incremented by TTCN after each transmission cycle. To avoid clashes when multiple PC5_DISCOVERY messages are transmitted within the same discovery period, TTCN will provide different n_PSDCH values.

7.27.2
Direct Communication test method

7.27.2.1
Synchronisation and SBCCH transmission

When configured in coverage, the SS-UE is associated with a EUTRA-cell, it is configured with the same configuration parameters i.e. Band, Bandwidth, UL frequency, Cell timing, TDD Frame structure of the associated EUTRA cell.

When out of coverage, SS-UE is configured explicitly 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 sidelink 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 sidelink system indication port.

7.27.2.2
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’ with the CRC scrambled by SL-RNTI (acc. to TS 36.213 [30] clause 14.2). 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 = 11,

-
The default configured grant for PSSCH in SCI format 0 is ITRP = 36 and NPRB = 25. 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 IMCS=0 and the same NPSCCH , ITRP and NPRB as specified above.

7.28
Test method for SC-PTM
7.28.1
Schedule transmission of SC-MCCH messages

The rules for the transmission of SC-MCCH messages are specified in TS 36.331 [19], clause 5.8a.1.2. The ASPs SYSTEM_CTRL_REQ and SYSTEM_CTRL_CNF are used as interface to SS; the following rules apply:

-
The complete SC-MCCH information is provided to SS by using a single ASP. The SC-MCCH carries the SPCTMConfiguration message.

-
The scheduling information sent to SS is the same as the scheduling information sent to the UE.

-
The SC-MCCH 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 9.1.1.7.

-
Segmentation occurs when the SC-MCCH message size is larger than the TBS of the DL-SCH. SS starts scheduling all SC-MCCH information blocks from the same SFN.

NOTE:
With the default values NPRB=NRBDL=25 for 5 MHz and default signalling Imcs =2; then Itbs=2 and the TB size will be 1096 bits, hence segmentation may never happen.

7.28.2
SC-MCCH information change

There are two possibilities to update SC-MCCH information. One is to transmit modified SC-MCCH information at the beginning of the modification period. Alternatively, notification mechanism can be used.  The notification is transmitted using the DCI format 1C with SC-N-RNTI (defined in 3GPP TS 36.321 [16] Table 7.1-1) and one bit within the 8-bit bitmap. The notification is sent in the first subframe, which can be used for SC-MCCH transmission in a repetition period. Modified SC-MCCH message is to be transmitted starting from the same subframe, as defined in TS 36.300 clause 15.3.5a.

The SFN for the start of modification to SC-MCCH is calculated by TTCN according to TS 36.331 [19] clause 6.3.1 as defined for SystemInformationBlockType20. The modified SC-MCCH information, the calculated SFN and a flag, pointing on if a notification mechanism has to be used, are provided in the ASP SYSTEM_CTRL_REQ.

7.28.3
SC-MTCH data scheduling

The SS may be configured with scheduling information for SC-MTCH data transmission. The TTCN shall ensure that SC-MTCH packets will be scheduled for the transmission only during the Active Time for a PDCCH subframe as defined in TS 36.321 [16] clause 5.7a.

7.29
Test method for V2X Services

7.29.1
Synchronisation and SBCCH transmission

In addition to the configuration defined in clause 7.27.2.1, SS-UE can be configured in GNSS/UTC time synchronised. GNSS and SS-UE shall be UTC time synchronised.

7.29.2
Sidelink data transmission/reception

When UE is configured in transmission mode 3 (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 5A' including ‘SCI format 1’ parameters with the CRC scrambled by SL-V-RNTI. The UE under test will transmit on PSCCH/PSSCH as specified in the received DCI format 5A and ‘SCI format 1’. Sidelink SPS grant can be activated/deactivated in SS by TTCN with SL-SPS-V-RNTI scrambling. 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' to the UE on every reception of a Scheduling Request, within 10 subframes:

- the Carrier Indication and SL-Index are set as per test case prose

- the default Lowest index of the subchannel allocation to the initial transmission is set to 0 

- the default configured grant for PSSCH in SCI format 1 is: 

Frequency resource location of initial transmission and retransmission = [FFS]
Time gap = 0, no retransmission is applied

- SPS configuration index and Activation/Release are provided when SL-SPS is configured
-
SS-UE is configured with the same pool(s) of resources as UE under test.

When UE is configured in transmission mode 4 (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 provided with timing (timing now or SFN/Subframe or DFN/DSubframe [FFS]). Sensing is not applied to SS-UE. SS-UE is configured with a fixed SCI format 1 grant:

Priority = ‘100’B (arbitrary value)

Resource Reservation = 0
Frequency resource location of initial transmission and retransmission = [FFS]

Time gap = 0, no retransmission is applied
MCS index = [FFS]
3GPP
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