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<Start of modified section 1>
[bookmark: _Toc20936482][bookmark: _Toc68082509][bookmark: _Toc75377706][bookmark: _Toc83708496][bookmark: _Toc90490909][bookmark: _Toc98401838]5.2	Activation and deactivation of 5GS test mode bearers (UE test mode procedures)
[bookmark: _Toc20936483][bookmark: _Toc68082510][bookmark: _Toc75377707][bookmark: _Toc83708497][bookmark: _Toc90490910][bookmark: _Toc98401839]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).
-    MBS radio bearers (UE test loop mode C)
-	NR PC5 QoS flows (UE test loop mode E).
[bookmark: _Toc20936484][bookmark: _Toc68082511][bookmark: _Toc75377708][bookmark: _Toc83708498][bookmark: _Toc90490911][bookmark: _Toc98401840]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;
-    MTCH data radio bearer is replaced by MBS radio bearer;
	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][bookmark: _Toc68082512][bookmark: _Toc75377709][bookmark: _Toc83708499][bookmark: _Toc90490912][bookmark: _Toc98401841]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.
<End of modified section 1>
<Start of modified section 2>
[bookmark: _Toc20936486][bookmark: _Toc68082513][bookmark: _Toc75377710][bookmark: _Toc83708500][bookmark: _Toc90490913][bookmark: _Toc98401842]5.3	Test loop functions
[bookmark: _Toc20936487][bookmark: _Toc68082514][bookmark: _Toc75377711][bookmark: _Toc83708501][bookmark: _Toc90490914][bookmark: _Toc98401843]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.
-	NR layer 2 (MAC, RLC, PDCP) and MBS radio bearer testing.
-	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][bookmark: _Toc68082515][bookmark: _Toc75377712][bookmark: _Toc83708502][bookmark: _Toc90490915][bookmark: _Toc98401844]5.3.2	Close UE test loop
[bookmark: _Toc83708503][bookmark: _Toc90490916][bookmark: _Toc98401845]5.3.2.0	General
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
-    where MTCH data radio bearer is replaced by MBS radio bearer;
-	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.
-	Subclause 5.4.2.3 in TS 36.509 [6] is replaced by 5.3.2.1 in current specification; and. 
-	Subclause 5.4.2.4in TS 36.509 [6] is replaced by 5.3.2.2 in current specification.
[bookmark: _Toc83708504][bookmark: _Toc90490917][bookmark: _Toc98401846]5.3.2.1	Reception of CLOSE UE TEST LOOP message by the UE
Same as TS 36.509 [6], subclause 5.4.2.3 with the following exceptions: 
…
1>	else if UE test loop mode C has been selected;
2>	if no MBS radio bearer is established or if the UE test mode is not active; or
2>	if UE test loop mode A or UE test loop mode B operation is already closed on one or more data radio bearers; or
2> if TEST_LOOP_MODE_C_ACTIVE = TRUE or TEST_LOOP_MODE_D_ACTIVE = TRUE or TEST_LOOP_MODE_E_ACTIVE = TRUE or TEST_LOOP_MODE_F_ACTIVE = TRUE or TEST_LOOP_MODE_G_ACTIVE = TRUE or TEST_LOOP_MODE_H_ACTIVE = TRUE or TEST_LOOP_MODE_I_ACTIVE = TRUE:
3>	the UE behaviour is unspecified.
2>	otherwise:
3>	set TEST_LOOP_MODE_C_ACTIVE to TRUE
3>	set state variable MBS_PACKET_COUNTER to zero;
3>	perform the UE actions for UE Test Loop Mode C operation as specified in subclause 5.3.4.2A and
3>	send CLOSE UE TEST LOOP COMPLETE message (the loopback shall be operational prior to the sending of the acknowledgement).
1>	else if UE test loop mode E has been selected;
2>	if UE test loop mode A or UE test loop mode B operation is already closed on one or more data radio bearers; or
2> if TEST_LOOP_MODE_C_ACTIVE = TRUE or TEST_LOOP_MODE_D_ACTIVE = TRUE or TEST_LOOP_MODE_E_ACTIVE = TRUE or TEST_LOOP_MODE_F_ACTIVE = TRUE or TEST_LOOP_MODE_G_ACTIVE = TRUE or TEST_LOOP_MODE_H_ACTIVE = TRUE or TEST_LOOP_MODE_I_ACTIVE = TRUE; or
2> if the UE is unable to read the pre-configured parameters for NR sidelink Communication from the USIM; or
2> when test loop mode E is utilised in NR sidelink out-of-coverage scenarios:
3>	the UE behaviour is unspecified.
2>	otherwise:
3>	set TEST_LOOP_MODE_E_ACTIVE to TRUE
3> if the E0 bit in Communication Transmit or Receive parameter in UE test loop mode E setup IE is set as zero;
4>	set TEST_LOOP_MODE_E_TRIGGER to RECEIVE
4>	set state variable PROSE_COMMUNICATION_MONITOR_N to the number of entities in the list of Group Destination IDs to individually monitor included in the UE test loop mode E setup IE;
4>	if PROSE_COMMUNICATION_MONITOR_N is greater than MAX_ModeE_Monitor_Entities:
5>	the UE behaviour is unspecified.
4>	for SL_ID = 0…(PROSE_COMMUNICATION_MONITOR_N-1):
5>	set state variable PROSE_COMMUNICATION_DEST_ID(SL_ID) to the parameter Group Destination ID #(SL_ID) to monitor of the UE test loop mode E setup IE;
5>	set state variable STCH_PACKET_COUNTER(SL_ID) to zero;
5>	set state variable PSCCH_PACKET_COUNTER(SL_ID) to zero;
5>	set state variable PSSCH_PACKET_COUNTER(SL_ID) to zero;
4>	set state variable STCH_PACKET_COUNTER(PROSE_COMMUNICATION_MONITOR_N) to zero;
4>	set state variable PSCCH_PACKET_COUNTER(PROSE_COMMUNICATION_MONITOR_N) to zero;
4>	set state variable PSSCH_PACKET_COUNTER(PROSE_COMMUNICATION_MONITOR_N) to zero;
4>	perform the UE actions for UE Test Loop Mode E operation as specified in subclause 5.3.4.3.1;
3> if the E0 bit in Communication Transmit or Receive parameter in UE test loop mode E setup IE is set as one; 
4>	if the E1 bit in Communication Transmit or Receive parameter in UE test loop mode E setup IE is set as zero;
5>	set TEST_LOOP_MODE_E_TRIGGER to TRANSMIT;
4>	else
5>	set TEST_LOOP_MODE_E_TRIGGER to TRANSMIT_SL_MIMO;
4>	perform the UE actions for UE Test Loop Mode E operation as specified in subclause 5.3.4.3.1;
3>	send CLOSE UE TEST LOOP COMPLETE message (the loopback shall be operational prior to the sending of the acknowledgement).
<End of modified section 2>
<Start of modified section 3>
5.3.4.2A	UE test loop mode C operation
5.3.4.2A.1	General
UE test loop mode C is mandatory for NR UEs supporting MBS.
UE test loop mode C provides counting of successfully received MBS Packets on one MRB (Multicast MRB or Broadcast MRB) while UE is operating in NR/5GC. 
-	For Multicast MRB configuration:
-	Multicast MRB with DL only RLC-UM or bidirectional RLC-UM configuration for PTP transmission;
-	Multicast MRB with RLC-AM entity configuration for PTP transmission;
-	Multicast MRB with DL only RLC-UM entity for PTM transmission;
-	Multicast MRB with two RLC-UM entities, one DL only RLC-UM entity for PTP transmission and the other DL only RLC-UM entity for PTM transmission;
-	Multicast MRB with three RLC-UM entities, one DL RLC-UM entity and one UL RLC-UM entity for PTP transmission and the other DL only RLC-UM entity for PTM transmission;
-	Multicast MRB with two RLC entities, one RLC-AM entity for PTP transmission and the other DL only RLC-UM entity for PTM transmission.
-	For Broadcast MRB configuration:
-	Broadcast MRB with one DL only RLC-UM entity for PTM transmission.
Figure 5.3.4.2A.1-1 shows a functional block diagram of UE test loop function for TC entity and UE test loop mode C for Multicast MRB. The MBMS Packet Counter function is configured to count successfully received MBS packets on one Multicast MRB configured by the SS when UE test loop mode C is activated.
Figure 5.3.4.2A.1-2 shows a functional block diagram of UE test loop function for TC entity and UE test loop mode C for Broadcast MRB. The MBMS Packet Counter function is configured to count successfully received MBS packets on one Broadcast MRB configured by the SS when UE test loop mode C is activated.


Figure 5.3.4.2A.1-1: Model for UE test loop mode C on UE side for Multicast MRB


Figure 5.3.4.2A.1-2: Model for UE test loop mode C on UE side for Broadcast MRB
[bookmark: _Toc508294507][bookmark: _Toc51779563][bookmark: _Toc75427310][bookmark: _Toc99826613]5.3.4.2A.2	Reception of MBS packets
For Broadcast MRB, upon receiving a MBS packet on the Broadcast MRB with Identity of the logical channel of broadcast MTCH configured in CLOSE UE TEST LOOP when operating in RRC_IDLE or RRC_CONNECTED or RRC_INACTIVE mode with UE test loop mode C active the UE shall:
1>	if UE test loop mode C is active; 
2>	increment MBMS_PACKET_COUNTER by 1:
1>	else:
2>	the UE behaviour is unspecified.
For Multicast MRB, upon receiving a MBS packet on the Multicast MRB with MRB Identity configured in CLOSE UE TEST LOOP when operating in RRC_CONNECTED mode with UE test loop mode C active the UE shall:
1>	if UE test loop mode C is active; 
2>	increment MBMS_PACKET_COUNTER by 1:
1>	else:
2>	the UE behaviour is unspecified.
[bookmark: _Toc508294508][bookmark: _Toc51779564][bookmark: _Toc75427311][bookmark: _Toc99826614]5.3.4.2A.3	Release of RRC connection
When the RRC connection is released then the UE shall:
1>	if UE test loop mode C is active for Broadcast MRB:
2>	keep UE test loop mode C active.
1>	else
2>	the UE behaviour is unspecified.

<End of modified section 3>
<Start of modified section 4>
[bookmark: _Toc508294545][bookmark: _Toc51779601][bookmark: _Toc75427348][bookmark: _Toc99826651]5.X	MBMS Packet Counter reporting procedure
[bookmark: _Toc508294546][bookmark: _Toc51779602][bookmark: _Toc75427349][bookmark: _Toc99826652]5.X.1	Request MBMS Packet Counter value
Same as TS 36.509 [6], subclause 5.6 with the following exception:
[bookmark: _MON_1216554112][bookmark: _MON_1216554126]-	MBMS Packet is replaced by MBS Packet
<End of modified section 4>
<Start of modified section 5>
[bookmark: _Toc20936525][bookmark: _Toc68082555][bookmark: _Toc75377764][bookmark: _Toc83708559][bookmark: _Toc90490972][bookmark: _Toc98401902]6.3	Test loop messages
[bookmark: _Toc20936526][bookmark: _Toc68082556][bookmark: _Toc75377765][bookmark: _Toc83708560][bookmark: _Toc90490973][bookmark: _Toc98401903]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 5.3.4.
-	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 = 0..31 representing DRB-Identity -1, where DRB-Identity identifies the data radio bearer in accordance to TS 36.331 [10] for E-UTRA Data Radio Bearers and TS 38.331 [11] for NR Data Radio Bearers [11] (binary coded, Q4 is most significant bit and Q0 least significant bit).
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 [18] clause 6.2.1 for E-UTRA Data Radio Bearers and TS 38.323 [19] clause 6.2.1 for NR Data Radio Bearers.
-	The Communication Transmit or Receive message in UE test loop mode E setup is as below:
And where UE test loop mode C setup is:
	
	8	7	6	5	4	3	2	1
	

	
	MRB ID
	octet 1
octet 2
octet 3



Where MRB ID is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	A7
	A6
	A5
	A4
	A3
	A2
	A1
	A0
	Octet 1

	Reserved
	A9
	A8
	octet 2

	Reserved
	octet 3



A9..A1 = 0..511 representing MRB-Identity -1, where MRB-Identity identifies the Multicast MRB in accordance to TS 38.331 [11] (binary coded, A9 is most significant bit and A1 least significant bit).
A5..A1= 0..31 representing Identity of the logical channel of broadcast MTCH -1, where Identity of the logical channel of broadcast MTCH identifies the Broadcast MRB in accordance to TS 38.321 [23] (binary coded, A5 is most significant bit and A1 least significant bit).
A0=0 is used to trigger the UE to count the MBS packet on Multicast MRB of the MRB-Identity configured in A9..A0; A0=1 is used to trigger the UE to count the MBS packet on Broadcast MRB of the Identity of the logical channel of broadcast MTCH configured in A5..A1.
And where UE test loop mode E setup is:
	
	8	7	6	5	4	3	2	1
	

	
	Length of UE test loop mode E Monitor setup contents in bytes
	Octet 1

	
	Communication Transmit or Receive
	Octet 2

	
	Monitor list
	Octet 3

Octet N+2
or
Octet 3*N+2



where Communication Transmit or Receive is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	Reserved
	E1
	E0
	octet 1



E0 = 0 is used to trigger the UE to continuously monitor and receive NR sidelink communication message (on STCH, PSCCH and PSSCH), and E0 = 1 is used to trigger the UE to start continuous transmitting NR sidelink communication messages (on STCH).
If E0 = 1, E1 = 1 is used to indicate UE shall transmit with 2-layer SL-MIMO transmission with precoding matrix defined in TS 38.211 [25] subclause 8.3.1.4, and E1 = 0 is used to indicate UE shall transmit with single antenna port; otherwise E1 is used as reserved bit.
<End of modified section 5>
<Start of modified section 6>
[bookmark: _Toc75377791][bookmark: _Toc83708586][bookmark: _Toc90490999][bookmark: _Toc98401929]6.X	UE TEST LOOP MODE C MBMS PACKET COUNTER reporting messages
[bookmark: _Toc75377792][bookmark: _Toc83708587][bookmark: _Toc90491000][bookmark: _Toc98401930]6.X.1	UE TEST LOOP MODE C MBMS PACKET COUNTER REQUEST
[bookmark: _Toc75377793][bookmark: _Toc83708588][bookmark: _Toc90491001][bookmark: _Toc98401931]Same as TS 36.509 [6], subclause 6.10
6.X.2	UE TEST LOOP MODE C MBMS PACKET COUNTER RESPONSE
Same as TS 36.509 [6], subclause 6.11
<End of modified section 6>
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