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4.2.4A
LTE-Carrier Aggregation test Models

4.2.4A.1
CA-MAC test model
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Figure 4.2.4A.1-1: Test model for CA-MAC testing

The UE is configured in Test Loop Mode, to loop back the user domain data above PDCP layer. On UE side Ciphering is enabled (since Mandatory) but with dummy ciphering algorithm, which is equivalent to not using ciphering. ROHC is not configured on UE Side.

On the SS Side,

Pcell only: On DRBs the RLC is configured in transparent mode. Hence with this configuration PDU's out of SS RLC are same as the SDU's in it. There is no PDCP configured on SS Side. The ports are directly above RLC. 

Pcell/Scell: Layer 1 is configured in the normal way. MAC is configured in a special mode, where it does not add any MAC headers in DL and /or not remove any MAC headers in UL directions respectively at DRB port. In this case, the TTCN shall provide the final PDU, including padding. Except for this, the MAC layer shall perform all of its other functions. For SRB’s/BCCH/PCCH the configuration is same as in CA-RRC test model.

There are two different test modes in which MAC header addition/removal can be configured:

DL/UL header-transparent mode: no header addition in DL and no header removal in UL.

DL only header-transparent mode: no header addition in DL; UL MAC is configured in normal mode to remove MAC header and dispatch the MAC SDUs according to the logical channel Ids.

If SS MAC is configured in DL/UL header-transparent mode, the PDU's exchanged at the DRB port between TTCN and SS, shall be the final MAC PDU's consisting of MAC, RLC and PDCP headers. TTCN code shall take care in DL of building MAC header, RLC headers and PDCP headers and in UL handle MAC, RLC and PDCP headers. TTCN code shall take care of maintaining sequence numbers and state variables for RLC and PDCP layers. During testing of multiple DRBs at the UE side, it shall still be possible to configure only one DRB on SS side with configuration in the figure 4.2.4A.1-1. Other DRBs will not be configured, to facilitate routing UL TBs. Multiplexing/de-multiplexing of PDUs meant/from different DRBs shall be performed in TTCN. Since the MAC layer does not evaluate the MAC headers in UL it cannot distinguish between SRB and DRB data in UL. Therefore there shall be no SRB traffic while MAC is configured in this test mode.

If SS MAC is configured in DL only header-transparent mode, the UL PDUs exchanged at the DRB port between TTCN and SS, shall be final RLC PDUs consisting of RLC and PDCP headers. SS shall route these PDUs based on logical channel IDs. In DL, TTCN sends fully encoded MAC PDUs at the DRB port (consisting of MAC, RLC and PDCP headers). In this case TTCN needs to take care of maintaining sequence numbers and state variables for RLC and PDCP layers. Furthermore in UL and DL the SS MAC layer shall be capable of dealing with SRB data (i.e. it shall handle DL RLC PDUs coming from SRBs RLC layer or dispatch UL RLC PDUs to SRBs) as in normal mode.

NOTE:
TTCN shall ensure that no DL MAC SDUs in normal mode and DL MAC PDUs in test mode are mixed for the same TTI.

The UL Scheduling Grant and DL Scheduling assignments are configured from TTCN over system control port. SS reports PUCCH scheduling information reception in Pcell over system indication port, if configured. In a similar way the reception of RACH preambles in Pcell/Scell is reported by SS over the same port, if configured.

The RACH Procedure configured in active Scell controls the RACH procedure in Scell. The PDCCH order is sent on PDCCH controlling the Scell. PRACH preamble is received in the Scell. RAR is transmitted in the associated Pcell as per RACH procedure in active Scell.

4.2.4A.2
CA-RRC test model
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Figure 4.2.4A.2-1: Test model for CA-RRC testing

The UE is configured in normal mode. On UE side Ciphering/Integrity (PDCP and NAS) is enabled and ROHC is not configured.

On the SS Side L1 (Pcell/Scell), MAC (Pcell/Scell), RLC (Pcell) and PDCP (Pcell)  are configured in normal way. They shall perform all of their functions. For SRB0 the DL and UL port is above RLC. For SRB1 and SRB2 the port is above/below the RRC and NAS emulator, which may be implemented as a parallel test component. For DRB, the port is above PDCP. PDCP Ciphering/Integrity is enabled. NAS integrity/Ciphering is enabled.

Note: RLC for BCCH/ PCCH/CCH are configured per serving cell; RLC and PDCP for DCCH/DTCH are configured only in Pcell and are additionally multiplexed on MAC of associated Scells.

The RRC/NAS emulator for SRB1 and SRB2 shall provide the Ciphering and integrity functionality for the NAS messages. In UL direction, 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 system control port. SS reports PUCCH scheduling information reception in Pcell over system indication port, if configured. In a similar way the reception of RACH preambles in Pcell/Scell is reported by SS over the same port, if configured.

The RACH Procedure configured in active Scell controls the RACH procedure in Scell. The PDCCH order is sent on PDCCH controlling the Scell. PRACH preamble is received in the Scell. RAR is transmitted in the associated Pcell as per RACH procedure in active Scell.
4.2.4A.3
LAA-MAC test model
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Figure 4.2.4A.3-1: Test model for LAA-MAC testing

The test model is similar to CA-MAC test model in clause 4.2.4A.1, except for the following differences in SCell when configured in unlicensed band:
-
The BCCH/PBCH is not configured (BcchConfig_Type is not present), 
-
The PCCH is not configured (PcchConfig_Type is not present), 
-
UL physical Channels are not configured (PhysicalLayerConfigUL_Type is not present) with RAT type set as TDD, 
-
SRB0 is not configured, 
-
RACH procedure is not configured (RachProcedureConfig_Type is not present).
Based on band of operation the SS shall use frame structure type 3 in the SCell in unlicensed band.
4.2.4A.4
LAA-RRC test model
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Figure 4.2.4A.4-1: Test model for LAA-RRC testing

The test model is similar to LAA-RRC test model in clause 4.2.4A.2, except for the following differences in SCell configuration in unlicensed band: 
-
The BCCH/PBCH is not configured (BcchConfig_Type is not present), 

-
The PCCH is not configured (PcchConfig_Type is not present), 

-
UL physical Channels are not configured (PhysicalLayerConfigUL_Type is not present) with RAT type set as TDD, 

-
SRB0 is not configured, 

-
RACH procedure is not configured (RachProcedureConfig_Type is not present).

Based on band of operation the SS shall use frame structure type 3 in the SCell in unlicensed band.
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