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<Start of modified section 1>
[bookmark: _Toc20936482]5.2	Activation and deactivation of 5GS test mode bearers (UE test mode procedures)
[bookmark: _Toc20936483]5.2.1	General
The SS performs, where applicable, activation and deactivation of the conformance test functions in the UE by sending Security Protected NAS Layer 3 messages.
The UE test mode procedures are intended for setting the UE into a test mode where the SS can set up test bearers terminated at a particular point in the 5GS protocol stack as specified in the functional block diagram of each UE test loop mode of operation. The following test bearers are defined in the present specification:
-	data radio bearers (UE test loop mode A),
-	EPS bearers or 5GS QoS flows (UE test loop mode B).
-	NR PC5 QoS flows (UE test loop mode E).
[bookmark: _Toc20936484]5.2.2	Activate UE test mode
Same as TS 36.509 [6], subclause 5.3.2 with the following exceptions:
-	where E-UTRA is mentioned the same applies for NR;
-	where V2X is mentioned the same applies for NR sidelink;
	the NB-IoT mode is out of the scope of the present specification;
	where different UE test loop modes are mentioned only those applicable to 5GS should be taken into account (see subclause 5.3.4 for the applicable 5GS UE test loop modes).
[bookmark: _Toc20936485]5.2.3	Deactivate UE test mode
Same as TS 36.509 [6], subclause 5.3.3 with the following exceptions
-	where E-UTRA is mentioned the same applies for NR;
-	where V2X is mentioned the same applies for NR sidelink;
-	the NB-IoT mode is out of the scope of the present specification;
-	where different UE test loop modes are mentioned only those applicable to 5GS should be taken into account (see subclause 5.3.4 for the applicable 5GS UE test loop modes).
Apart from sending the appropriate deactivation command to the UE the functions shall be deactivated by:
	switching off the UE; or 
	by removing the USIM.
[bookmark: _Toc20936486]5.3	Test loop functions
[bookmark: _Toc20936487]5.3.1	General
Before a loop functionality can be exercised, the test loop needs to be closed; this is to be understood as the UE being instructed to start looping back received data packets. When looping back received data packets is not any longer required the loop should be re-opened; opening of a loop does not change the type of bearer being established by the UE test mode activation function (subclause 5.2.2).
To limit the number of special test functions, the concept of closing and opening a loop is also used as instruction to the UE to initiate/terminate other actions. An example of this is counting the received packets and reporting the number of received packets back to the SS; in the context of this utilisation closing a loop is to be understood as the UE being instructed to start counting the packets, whereas opening a loop should be understood as stop counting the packets. Other utilisation of the closing/opening a "test loop" test functionality can be specified if appropriate.
The UE test loop functions for 5GS are intended for:
-	NR receiver and transmitter testing to disable application data transfer in downlink and uplink during SS UE measurements.
-	NR layer 2 (MAC, RLC, PDCP, SDAP) and data radio bearer testing to generate data transfer in downlink and uplink.
-	NR layer 2 (MAC, RLC, PDCP, SDAP) and sidelink data radio bearer testing to generate data transfer in sidelink.
-	5GC and NR layer 3 testing to verify data transfer continuation over RRC and 5GC procedures.
-	5GC and NR layer 3 testing to verify data transfer over PC5 interface.
-	5GC NAS user-plane testing to verify uplink QoS flow descriptions handling.
-	PC5-U testing to verify sidelink PC5 QoS flow descriptions handling.
[bookmark: _Toc20936488]5.3.2	Close UE test loop
Same as TS 36.509 [6], subclause 5.4.2 with the following exceptions: 
-	where E-UTRA is mentioned the same applies for NR;
-	where V2X is mentioned the same applies for NR sidelink;
-	the NB-IoT mode is out of the scope of the present specification
-	where different UE test loop modes are mentioned only those applicable to 5GS should be taken into account (see subclause 5.3.4 for the applicable 5GS UE test loop modes).
-	where EPS bearers are mentioned the same applies for 5GS QoS flows; and
-	UE supported minimum buffer size for MR-DC and NR shall match the required total layer 2 buffer size as specified in TS 38.306 [20], clause 4.1.4.
[bookmark: _Toc20936489]5.3.3	Open UE test loop
Same as TS 36.509 [6], subclause 5.4.5 with the exceptions: 
-	where E-UTRA is mentioned the same applies for NR;
-	where V2X is mentioned the same applies for NR sidelink;
-	the NB-IoT mode is out of the scope of the present specification;
-	where different UE test loop modes are mentioned only those applicable to 5GS should be taken into account (see subclause 5.3.4 for the applicable 5GS UE test loop modes).
[bookmark: _Toc20936490]5.3.4	UE functionality when test loop is closed
[bookmark: _Toc20936491]5.3.4.1	UE test loop mode A operation
Editor’s note:	Functional block diagrams for UE test loop mode A for  NE-DC need to be added.
UE test loop mode A provides loopback of PDCP SDUs for bi-directional data radio bearers while UE is operating in NR. The downlink PDCP SDUs received by the UE on each bi-directional data radio bearer are returned on the same radio bearer regardless of the PDCP SDU contents and of the QoS flow descriptions of the associated QoS Flow as specified in TS 24.501 [21].
Figures 5.3.4.1-1 and 5.3.4.1-2 show functional block diagrams of UE test loop function for the TMC entity and UE test loop mode A for the case when EN-DC or NGEN-DC with a MCG bearer and a SCG bearer is configured and for the case EN-DC or NGEN-DC with a MCG and a split bearer is configured.
Figures 5.3.4.1-3 shows functional block diagrams of UE test loop function for the TMC entity and UE test loop mode A for the case when standalone NR is configured.
NOTE 1:	The number and the order of RB LB Entities in the functional block diagrams are provided for illustration only. No specific order or numbering is precluded.


Figure 5.3.4.1-1: Model for Test Mode Control and UE Test Loop Mode A on UE side when EN-DC or NGEN-DC with MCG bearer and SCG bearer is configured



Figure 5.3.4.1-2: Model for Test Mode Control and UE Test Loop Mode A on UE side when EN-DC or NGEN-DC with MCG and split bearer configured



Figure 5.3.4.1-3: Model for Test Mode Control and UE Test Loop Mode A on UE side when standalone NR is configured

UE test loop mode A is mandatory to all 5GS UEs.
Prior to closing the UE test loop mode A, thereby requesting the UE to start looping back the received data packets, at least one 5GS test mode bi-directional data radio bearer shall have been established between SS and UE. This implies that before the procedure for establishing the bi-directional data radio bearer takes place the SS needs to activate the UE test mode as specified in subclause 5.2.2.
The 5GS UE test loop mode A operation is the same as the one described in TS 36.509 [6], subclause 5.4.3 with the exception where E-UTRA is mentioned the same applies for NR, and, the understanding that the NB-IoT mode is out of the scope of the present specification.
[bookmark: _Toc20936492]5.3.4.2	UE test loop mode B operation
Editor’s note:	Functional block diagrams for UE test loop mode B for NE-DC need to be added.
[bookmark: _Toc20936493]5.3.4.2.1	General
UE test loop mode B is mandatory to all 5GS UEs supporting one or more PDU session establishments.
[bookmark: _Toc20936494]5.3.4.2.2	UE test loop mode B operation for EN-DC and NGEN-DC
UE test loop mode B provides loopback of PDCP SDUs for bi-directional EPS bearers while UE is operated in NR or E-UTRA modes. When operating in NR or E-UTRA, the downlink PDCP SDUs or SNDCP PDUs received by the UE on all bi-directional data radio bearers are returned by the UE on the data radio bearer associated with an QoS Flow with a QoS flow descriptions matching the TCP/UDP/IP protocol information within the PDCP SDU or SNDCP SDU as specified in TS 24.501 [21].
NOTE 1:	When multiple PDN connections are established (or multiple Primary PDP Contexts are active), it is assumed that different IP addresses are allocated to the UE by the SS on each PDN.
Figures 5.3.4.2.2-1 and 5.3.4.2.2-2 show functional block diagrams of UE test loop function for the TMC entity and UE test loop mode B for the case when EN-DC or NGEN-DC with a MCG bearer and a SCG bearer is configured and for the case EN-DC or NGEN-DC with a MCG and a split bearer is configured.
NOTE 2:	The number and the order of RB LB Entities in the UE Test Loop Function in the functional block diagrams are provided for illustration only. No specific order or numbering is precluded.


Figure 5.3.4.2.2-1: Model for Test Mode Control and UE Test Loop Mode B on UE side when EN-DC or NGEN-DC with MCG bearer and SCG bearer is configured



Figure 5.3.4.2.2-2: Model for Test Mode Control and UE Test Loop Mode B on UE side when EN-DC or NGEN-DC with MCG and split bearer configured

[bookmark: _Toc20936495]5.3.4.2.3	UE test loop mode B operation for Standalone NR
UE test loop mode B provides loopback of SDAP SDUs for bi-directional QoS Flows while UE is operated in standalone NR mode. Prior to closing the UE test loop mode B, thereby requesting the UE to start looping back the received data packets, at least one 5GS test mode bi-directional QoS Flow shall have been established between SS and UE. This implies that before the procedure for establishing the bi-directional QoS Flows takes place the SS needs to activate the UE test mode as specified in subclause 5.2.2
The downlink SDAP SDUs or IP PDU's received by the UE on all bi-directional QoS Flows are returned by the UE without any modification of the IP header to the UL QoS flow descriptions handling SAP for transmission in uplink.
NOTE 1:	When multiple PDU sessions are established, it is assumed that different IP addresses are allocated to the UE by the SS on each PDU session.
Figure 5.3.4.2.3-1 shows functional block diagrams of UE test loop function for the TMC entity and UE test loop mode B for the case when standalone NR is configured.
NOTE 2:	The number and the order of QoS Flow LB Entities in the UE Test Loop Function in the functional block diagrams are provided for illustration only. No specific order or numbering is precluded.
The 5GS UE test loop mode B operation is the same as the one described in TS 36.509 [6], subclause 5.4.4 with the exception where E-UTRA is mentioned the same applies for NR, and, where PDCP SDU is mentioned the same applies for SDAP SDU.


Figure 5.3.4.2.3-1: Model for Test Mode Control and UE Test Loop Mode B on UE side when standalone NR is configured
5.3.4.3	UE test loop mode E operation
UE test loop mode E provides loopback of SDAP SDUs for PC5 QoS Flows while UE is operating in NR sidelink. The SDAP SDUs received by the UE on each PC5 QoS Flows are returned on the same PC5 QoS Flows regardless of the SDAP SDU contents and of the QoS flow descriptions of the associated QoS Flow.
Figure 5.3.4.3-1 shows functional block diagrams of UE test loop function for the TMC entity and UE test loop mode E for the intra-frequency or inter-frequency concurrent operation case.
Figure 5.3.4.3-2 shows functional block diagrams of UE test loop function for the TMC entity and UE test loop mode E for the PC5-only operation case.
[image: ]
Figure 5.3.4.3-1: Model for Test Mode Control and UE Test Loop Mode E on UE side when UE is in intra-frequency or inter-frequency concurrent operation
[image: ]
Figure 5.3.4.3-2: Model for Test Mode Control and UE Test Loop Mode E on UE side when UE is in PC5-only operation
[bookmark: _GoBack]<End of modified section 1>
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