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4A
NB-IoT system architecture and test models

4A.1
Test system architecture

The principles outlined in clause 4.1 apply also to the case of NB-IoT. 

For NB-IoT conformance tests, NB-IoT is considered as a separate radio access technology (RAT) and is hosted by a separate TTCN-3 parallel component (PTC).

4A.2
NB-IoT test models

4A.2.1
Layer 2 test models

4A.2.1.1
Layer 2 loopback mode for CP mode

Layer 2 test cases for control plane mode (CP mode) are using UE test loop mode G or H according to TS 36.509 [4] with GH_RLC_SDU_loopback set to true. In this mode the UE is still able to receive RRC and NAS messages but in case of ESM DATA TRANSPORT (UE test loop mode G) or CP DATA (UE test loop mode H) the UE takes the user data of the DL NAS message and uses it as RLC SDU in UL.

At the SS, depending on the requirements of the particular test case, RLC layer and MAC layer may be configured in transparent mode to allow TTCN the control over RLC and MAC layers. This requires that the RRC message DLInformationTransfer-NB and the contained ESM DATA TRANSPORT or CP DATA are fully encoded (including NAS security protection). To avoid inconsistencies of the NAS COUNTs, TTCN still uses the NAS emulator. But in the DL instead of sending the messages to the SS, the NAS emulator encodes and ciphers a message and gives the encoded octetstring back to the test case implementation at the NBIOT PTC. The exchange of the respective L2 PDUs happens at the L2DATA port instead of the SRB port. Therefore the SS gets configured for an L2TestMode in which the L2 UL and DL messages shall be routed to/from L2DATA port and there is no signalling via the SRB port anymore as long as the L2TestMode is activated.

In contrast to L2 tests on DRBs the RLC counts VTS and VRR need to be:

· retrieved from the SS before configuring the RLC into transparent mode, 

-
maintained in TTCN while the test mode is active,

-
restored at the SS after the RLC layer gets re-configured back to normal operation.

NOTE:
For NB-IoT in CP mode there is no PDCP.

Figure 4A.2.1.1-1 illustrates the layer 2 loopback mode.
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Figure 4A.2.1.1-1: Layer 2 loopback mode

4A.2.1.2
MAC test model (CP mode)

[image: image2.png]e

TTCN CODE

SRB1bis SRB1bis

S~
Loopback aboveRLC in UE





Figure 4A.2.1.2-1: Test model for MAC testing in NB-IoT CP mode

In general NB-IoT MAC test cases are implemented for control plane mode using loopback mode as described in clause 4A.2.1.1. At the SS RLC and MAC layer are configured in transparent mode with L2TestMode enabled. Transparent mode means that the TTCN fully controls processing of the RLC and MAC PDUs including padding and the SS is responsible for encoding and decoding of the MAC PDUs only.

4A.2.1.3
RLC test model (CP mode)

[image: image3.png]E TTCN CODE

SRB1bis SRB1bis

Loopback aboveRLCin UE





Figure 4A.2.1.3-1: Test model for RLC testing in NB-IoT CP mode

In general NB-IoT RLC test cases are implemented for control plane mode using loopback mode as described in clause 4A.2.1.1. At the SS RLC layer is configured in transparent mode with L2TestMode enabled. Transparent mode means that the TTCN fully controls processing of the RLC PDUs and the SS is responsible for encoding and decoding of the RLC PDUs only.

Only RLC AM mode of operation is used. On the SS Side, L1 and MAC are configured in the normal way. The UL Scheduling Grant and DL Scheduling assignments are configured from TTCN over the system control port.

4A.2.1.4
PDCP test model
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Figure 4A.2.1.4-1: Test model for PDCP testing

In general the UE is configured in Test Loop Mode A, to loop back the user domain data above PDCP layer. On UE side Ciphering is enabled and ROHC is not configured. 
On the SS Side L1, MAC and RLC are configured in normal way. They shall perform all of their functions. The ports are above PDCP.

The PDCP is configured in a special mode, named transparent mode. PDCP transparent mode operation is same as specified in clause 4.2.1.3.2. 
4A.2.2
RRC / NAS test model
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Figure 4A.2.2-1: Test model for NB-IoT RRC/NAS testing

The UE is configured in normal mode. On UE side NAS security (ciphering/integrity) is enabled and ROHC is optionally configured.  For UP, PDCP and AS security (ciphering/integrity) are enabled.

On the SS Side L1, MAC and RLC are configured in normal mode. They shall perform all of their functions. For SRB0 the DL and UL port is above RLC. For SRB1/SRB1bis the port is above/below the RRC and NAS emulator, which is implemented as a parallel test component. NAS security (integrity/ciphering) is enabled.  For UP, PDCP is configured in normal mode and the DRB port is above PDCP. AS security (ciphering/integrity) is enabled.

The NAS emulator for SRB1/SRB1bis shall provide the ciphering and integrity functionality for the NAS messages. In the UL direction, the SS shall report RRC messages, still containing (where appropriate) the secure and encoded NAS message, to the RRC port. In DL, RRC and NAS messages with same timing information shall be embedded in one PDU after integrity and ciphering for NAS messages.

The UL Scheduling Grant and DL Scheduling Assignments are configured from TTCN over the system control port. 
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