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5.1
General description

The UE test loop function provides access to isolated functions of the UE via the radio interface without introducing new physical interfaces just for the reason of conformance testing.

NOTE:
It should be emphasised that the UE test loop function only describes the functional behaviour of the UE with respect to its external interfaces; physical implementation of the UE test loop function is completely left open to the manufacturer.

The UE test loop function is activated by transmitting the appropriate Test Control (TC) message to the UE, see clause 6. 

For the purposes of this specification only, the following definitions are used:

The UE test loop function can be operated in two different loopback modes:

-
UE test loop mode A; and
-
UE test loop mode B.
UE test loop mode A provides loopback of data for bi-directional data radio bearers while UE is operating in E-UTRA mode. 
UE test loop mode B provides loopback of IP data PDUs (IP packets) while UE is operated in E-UTRA, UTRA, GSM/GPRS and CDMA2000 modes. 
UE test loop mode A is mandatory to all E-UTRA UEs.
UE test loop mode B for operation in E-UTRA mode is mandatory to all E-UTRA UEs.

UE test loop mode B for operation in UTRA mode is mandatory to all E-UTRA UEs supporting UTRA radio access.

UE test loop mode B for operation in GSM/GPRS mode is mandatory to all E-UTRA UEs supporting GSM/GPRS radio access.

UE test loop mode B for operation in CDMA2000 mode is mandatory to all E-UTRA UEs supporting CDMA2000 radio access.

For E-UTRA UE supporting multiple radio access technologies then UE reception of Test Control messages is limited to UE operating in E-UTRA mode, while continuation of loopback of user data is provided over the change to other UE supported radio access technologies. 

UE test loop mode B for operation in UTRA, GSM/GPRS and CDMA2000 mode is only applicable for loopback of user data in PS domain. 
Figure 5.1-1 shows a functional block diagram of UE test loop function for Test Control (TC) entity and UE test loop mode A. The loopback of PDCP SDUs for UE test loop mode A is specified in subclause 5.3.3. 

Figure 5.1-2 shows a functional block diagram of UE test loop function for Test Control (TC) entity and UE test loop mode B. The Test Control (TC) entity may be seen as a L3 or a NAS entity. The loopback of IP PDUs/PDCP SDUs for UE test loop mode B and UE in E-UTRA mode is specified in subclauses 5.3.4.2 and 5.3.4.3.  

Figure 5.1-3 shows a functional block diagram of UE test loop function for UE test loop mode B and UE operating in UTRA mode. The loopback of IP PDUs/PDCP SDUs for UE test loop mode B and UE in UTRA mode is specified in subclauses 5.3.4.4 and 5.3.4.5.
Figure 5.1-4 shows a functional block diagram of UE test loop function for UE test loop mode B for UE operating in GSM/GPRS mode. The loopback of IP PDUs/SNDCP SDUs for UE test loop mode B and UE in GSM/GPRS mode is specified in subclauses 5.3.4.6 and 5.3.4.7.
Figure 5.1-5 shows a functional block diagram of UE test loop function for UE test loop mode B for UE operating in CDMA2000 mode. The loopback of IP PDUs/RLP SDUs for UE test loop mode B and UE in CDMA2000 mode is specified in subclauses 5.3.4.8 and 5.3.4.9.
NOTE:
ROHC functionality in PDCP Layer 2 is optional for UE implementations.
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Figure 5.1-1: Model for Test Control and UE Test Loop Mode A on UE side for E-UTRA.
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Figure 5.1-2: Model for Test Control and UE Test Loop Mode B on UE side for E-UTRA.
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Figure 5.1-3: Model for UE Test Loop Mode B on UE side for UTRA.

Editor’s note:
It is FFS if the entity handling mapping of SDF to PS bearer in uplink (UL TFT handling) for the UTRA case needs to be included in figure 5.1-3. Currently UE test loop mode B is limited to loopback of a single PS radio bearer in UTRA mode.
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Figure 5.1-4: Model for UE Test Loop Mode B on UE side for GSM/GPRS.

Editor’s note:
It is FFS if the entity handling mapping of SDF to NSAPI in uplink (UL TFT handling) for the GSM/GPRS case needs to be included in figure 5.1-4. Currently UE test loop mode B is limited to a single PS radio bearer in GSM/GPRS mode.
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Figure 5.1-5: Model for UE Test Loop Mode B on UE side for CDMA2000.

5.4.4.3
Expiry of T_delay_modeB timer when UE is in E-UTRA mode
When timer T_delay_modeB expires when UE is operating in E-UTRA mode and has UE Test Loop Mode B active the UE shall:

-
return the buffered PDCP SDUs, in the same order as received (first-in-first-out), to the UL TFT handling service access point (SAP) for transmission in uplink on the EPS bearer/radio bearer as configured by SS in the UL TFT IE sent as part of the radio bearer establishment procedure.

-
stop T_delay_modeB timer

-
set BUFFER_IP_PDUs to FALSE

Note 1
The UL TFT function in the UE is mapping IP PDUs received from SDF to EPS bearer/radio bearer as configured by SS in the UL TFT IE sent as part of the EPS bearer establishment procedures. See figure 5.1-2.

Note 2

After the PDCP SDU buffer becomes empty the loopback will return any received PDCP SDU in uplink directly as specified in clause 5.4.4.2. In order to reactivate the loopback delay and PDCP SDU buffering the SS shall deactivate UE test loop B function first.
5.4.4.5
Expiry of T_delay_modeB timer when UE is in UTRA mode
When timer T_delay_modeB expires when UE is operating in UTRA mode and has UE Test Loop Mode B active the UE shall:

-
submit the buffered IP PDUs, in the same order as received (first-in-first-out), [to the PDCP service access point (SAP) for transmission in uplink on the radio bearer with the lowest radio bearer identity number].

-
Stop T_delay_modeB timer

-
set BUFFER_IP_PDUs to FALSE

Editor’s note: It is FFS at which layer the PDCP PDU is submitted for transmission, directly to the PDCP SAP or to the UL TFT handling service access point (SAP) for transmission in uplink on the EPS bearer/radio bearer as configured by SS in the UL TFT IE sent as part of the radio bearer establishment procedure.
Note 1

After the IP PDU buffer becomes empty the loopback will return any received PDCP SDU in uplink directly as specified in clause 5.4.4.4. In order to reactivate the loopback delay and PDCP SDU buffering the SS shall deactivate UE test loop B function and UE shall return to E-UTRA mode first.
5.4.4.7
Expiry of T_delay_modeB timer when UE is in GSM/GPRS mode
When timer T_delay_modeB expires when UE is operating in GSM/GPRS mode and has UE Test Loop Mode B active the UE shall:

-
submit the buffered IP PDUs without any modification of the IP header in the same order as received (first-in-first-out), to the SNDCP service access point (SAP) for transmission in uplink.

-
Stop T_delay_modeB timer

-
set BUFFER_IP_PDUs to FALSE

Editor's note:
It is FFS on which NSAPI the SNDCP SDU is submitted (i.e. a fixed NSAPI value or a value determined by the uplink TFT handling function).
Note 1

After the IP PDU buffer becomes empty the loopback will return any received SNDCP SDU in uplink directly as specified in clause 5.4.4.6. In order to reactivate the loopback delay and SNDCP SDU buffering the SS shall deactivate UE test loop B function and UE shall return to E-UTRA mode first.
7.4
Configurable parameters

a) DRB_ID(LB_ID)
This parameter is used to map a data radio bearer identity to loopback entity. LB_ID = 0.. (MAX_ ModeB_LB_entities-1). The value is configured by the UE test loop mode A setup IE in the CLOSE UE TEST LOOP message.
a) UL_PDCP_SDU_scaling(LB_ID)
This parameter is used to enable/disable scaling of UL PDCP SDU size. If UL_PDCP_SDU_scaling is set to TRUE then scaling based on UL_PDCP_SDU_size(LB_ID) parameter is performed, otherwise no scaling is done (UL PDCP SDU size is equal to received DL PDCP SDU size). The value is configured by the UE test loop mode A setup IE in the CLOSE UE TEST LOOP message.
b) UL_PDCP_SDU_size(LB_ID)
This parameter is used to set the UL PDCP SDU size for returned UL PDCP SDUs on the data radio bearer with data radio bearer ID equal to DRB_ID(LB_ID). This parameter is only applicable for UE test loop mode A and when state variable UL_PDCP_SDU_scaling(LB_ID) is TRUE. The value is configured by the UE test loop mode A setup IE in the CLOSE UE TEST LOOP message.
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