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5.3
Test loop functions

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.

-
5GC and NR layer 3 testing to verify data transfer continuation over RRC and 5GC procedures.

-
5GC NAS user-plane testing to verify uplink TFT handling.

-
FFS

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;

-
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 5.4.4 for the applicable 5GS UE test loop modes).

-
where EPS bearers are mentioned the same applies for 5GS QoS flows; and

-
test loop modes buffer sizes for NR are specified in Table 5.3.2-1.

Table 5.3.2-1: Minimum loopback buffer size for NR

FFS

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;

-
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 5.4.4 for the applicable 5GS UE test loop modes).

5.3.4
UE functionality when test loop is closed

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 needs 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 TFT of the associated EPS bearer context as specified in TS 24.301 [17].

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 is provided for illustration only. No specific order or numbering is precluded.
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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. 
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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. 
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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.

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 needs to be added.

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 EPS bearer context with a TFT matching the TCP/UDP/IP protocol information within the PDCP SDU or SNDCP SDU as specified in TS 24.301 [17].

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 5.3.4.2-1 and 5.3.4.2-2 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.
Figures 5.3.4.2-3 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 RB LB Entities in the UE Test Loop Function in the functional block diagrams is provided for illustration only. No specific order or numbering is precluded.
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Figure 5.3.4.2-1: 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. 
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Figure 5.3.4.2-2: 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. 
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Figure 5.3.4.2-3: Model for Test Mode Control and UE Test Loop Mode B on UE side when standalone NR is configured. 

UE test loop mode B is mandatory to all 5GS UEs.

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 EPS bearer shall have been established between SS and UE. This implies that before the procedure for establishing the bi-directional EPS 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 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, the understanding that the NB-IoT mode is out of the scope of the present specification.

<Text skipped>
6
Test Mode Control message definitions

6.1
General

Clause 6 describes only TMC protocol messages.

When UE under test is operated in EN-DC or NGEN-DC the TMC messages are sent using the E-UTRA RRC DLInformationTransfer and ULInformationTransfer procedures, see TS 36.331 [10], subclause 5.6.1 and 5.6.2.

When UE under test is operated in NR or NE-DC the TMC messages are sent using the NR RRC [DLInformationTransfer] and [ULInformationTransfer] procedures, see TS 38.331 [11], subclause [FFS] and [FFS].

NOTE 1:
A message received with skip indicator different from 0 will be ignored.

NOTE 2:
For general definition of Layer 3 message format see TS 24.007 [7], clause 11.

NOTE 3:
5GS use the same protocol discriminator value ("1111") as E-UTRA, UTRA and GSM/GPRS as specified in TS 24.007 [7], subclause 11.2.3.1.1. 5GS test control messages the message type value series 1010xxxx is reserved, where x represents 0 or 1. The message type values 0000xxxx to 1001xxxx are reserved to E-UTRA, UTRA and GSM/GPRS as specified in TS 36.509 [6], TS 34.109 [8] and TS 44.014 [9]. For 5GS test control messages that are common with E-UTRA control messages in TS 36.509 [6] the 5GS test control messages use the same message type values as used for the E-UTRA test control messages in TS 36.509 [6].

All the TMC messages are integrity protected and ciphered according to TS 24.301 [17] subclause 4.4.

6.2
Test mode messages

6.2.1
ACTIVATE TEST MODE

Same as TS 36.509 [6], subclause 6.5.

6.2.2
ACTIVATE TEST MODE COMPLETE

Same as TS 36.509 [6], subclause 6.6.

6.2.3
DEACTIVATE TEST MODE

Same as TS 36.509 [6], subclause 6.7.

6.2.4
DEACTIVATE TEST MODE COMPLETE

Same as TS 36.509 [6], subclause 6.8.

6.3
Test loop messages

6.3.1
CLOSE UE TEST LOOP

Same as TS 36.509 [6], subclause 6.1 with the following exception:

-
The supported test modes for 5GS are limited to those specified in subclause 5.3.
-     LB Setup DRB#k IE is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	Z15
	Z14
	Z13
	Z12
	Z11
	Z10
	Z9
	Z8
	octet 1

	Z7
	Z6
	Z5
	Z4
	Z3
	Z2
	Z1
	Z0
	octet 2

	Reserved
	Q5
	Q4
	Q3
	Q2
	Q1
	Q0
	octet 3


Z15..Z0 = Uplink PDCP SDU size in bits 0.. 12160 (binary coded, Z15 is most significant bit and Z0 least significant bit). See Note 1.
Q5 = 0 for E-UTRA Data Radio Bearers and Q5 = 1 for NR Data Radio Bearers
Q4..Q0 = Data Radio Bearer identity number, 1..32 (binary coded value of ‘DRB-Identity’ -1, Q4 is most significant bit and Q0 least significant bit), where Data Radio Bearer identity identifies the radio bearer, see [x] TS 36.331 for E-UTRA Data Radio Bearers and [y] TS 38.331 for NR Data Radio Bearers.

NOTE 1:  The UL PDCP SDU size is limited to 12160 bits (1520 octets).

NOTE 2:  A "LB Setup DRB IE" is only needed for a DRB if UL PDCP SDU scaling is needed. If there is no "LB Setup DRB IE" associated with a DRB in the CLOSE UE TEST LOOP message, then the same size of the PDCP SDU received in downlink is returned in uplink.

NOTE 3:  The UL PDCP SDU size shall be byte aligned (i.e. multiple of 8 bits) according to TS 36.323 [24] clause 6.2.1.

6.3.2
CLOSE UE TEST LOOP COMPLETE

Same as TS 36.509 [6], subclause 6.2.

6.3.3
OPEN UE TEST LOOP

Same as [9] TS 36.509, subclause 6.3.

6.3.4
OPEN UE TEST LOOP COMPLETE

Same as [9] TS 36.509, subclause 6.4.
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