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{Unchanged text skipped}
5.3.2	Close UE test loop
[bookmark: _GoBack]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
-	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. 
-	Subclause 5.4.2.4in TS 36.509 [6] is replaced by 5.3.2.2 in current specification.
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 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 5.4.4c; 
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 5.4.4c; 
3>	send CLOSE UE TEST LOOP COMPLETE message (the loopback shall be operational prior to the sending of the acknowledgement).
[bookmark: _Toc508294492][bookmark: _Toc51779548][bookmark: _Toc75427295]5.3.2.2	Reception of AT Command +CCUTLE by the UE
Upon receiving the AT Command +CCUTLE=<status=0>[,<direction>[,<format>,<length>,<monitor_list>]] the UE shall:
1>	if UE test loop mode E has been selected;
2>	if TEST_LOOP_MODE_E_ACTIVE = TRUE; or
2>	if the UE is unable to read the pre-configured parameters for NR sidelink Communication from the USIM:
3>	the UE behaviour is unspecified.
2>	otherwise:
3>	set TEST_LOOP_MODE_E_ACTIVE to TRUE
3> if the <direction> parameter in +CCUTLE set command is set as zero;
4>	set TEST_LOOP_MODE_E_TRIGGER to RECEIVE
4> if the <format> parameter in +CCUTLE set command is set as 1
5>	set state variable PROSE_COMMUNICATION_MONITOR_N to the number of entities in the list of Destination Layer-2 IDs to individually monitor included in the <monitor_list> parameter of +CCUTLE set command;
5>	if PROSE_COMMUNICATION_MONITOR_N is greater than MAX_ModeE_Monitor_Entities:
6>	the UE behaviour is unspecified.
5>	for SL_ID = 0…(PROSE_COMMUNICATION_MONITOR_N-1):
6>	set state variable PROSE_COMMUNICATION_DEST_ID(SL_ID) to the parameter Destination Layer-2 ID #(SL_ID) to monitor in the +CCUTLE set command;
6>	set state variable STCH_PACKET_COUNTER(SL_ID) to zero;
6>	set state variable PSCCH_PACKET_COUNTER(SL_ID) to zero;
6>	set state variable PSSCH_PACKET_COUNTER(SL_ID) to zero;
5>	set state variable STCH_PACKET_COUNTER(PROSE_COMMUNICATION_MONITOR_N) to zero;
5>	set state variable PSCCH_PACKET_COUNTER(PROSE_COMMUNICATION_MONITOR_N) to zero;
5>	set state variable PSSCH_PACKET_COUNTER(PROSE_COMMUNICATION_MONITOR_N) to zero;
5>	perform the UE actions for UE Test Loop Mode E operation as specified in subclause 5.4.4c;
4>	else
5>	the UE behaviour is unspecified.
3>	if the <direction> parameter in +CCUTLE set command is set as one;
4>	if the [<2-layer>] 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 5.4.4c;
1>	else;
2>	the UE behaviour is unspecified.
Editor’s Note:	The AT command [2-layer] is pending to be added by CT1.


{Unchanged text skipped}
[bookmark: _Toc75377720]5.3.4.3	UE test loop mode E operation
5.3.4.3.0	General
UE test loop mode E is mandatory to all 5GS UEs supporting NR sidelink.
UE test loop mode E provides means for either transmit or receive of SDAP SDUs for PC5 QoS Flows while UE is operating in NR sidelink, as specified by the test loop mode E setup IE in the CLOSE UE TEST LOOP message. 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.
For communication receive operation, UE test loop mode E provides counting of successfully received STCH PDCP SDUs, PSCCH PHY transport blocks and PSSCH PHY transport blocks while the UE is operating in NR sidelink communication mode.
For communication transmit operation, UE test loop mode E provides trigger for transmission of NR sidelink communication packets. For the V2X out-of-coverage scenarios this trigger utilises AT commands and requires an appropriate physical interface.
Figure 5.3.4.3.0-1 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 when Communication receive is indicated in UE test loop mode E setup IE.
Figure 5.3.4.3.0-2 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 when Communication receive is indicated in UE test loop mode E setup IE.
Figure 5.3.4.3.0-3 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 when Communication transmit is indicated in UE test loop mode E setup IE.
Figure 5.3.4.3.0-4 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 when Communication transmit is indicated in UE test loop mode E setup IE.
[image: ]
Figure 5.3.4.3.0-1: 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 (Communication receive is indicated in UE test loop mode E setup IE)

[image: ]
Figure 5.3.4.3.0-2: Model for Test Mode Control and UE Test Loop Mode E on UE side when UE is in PC5-only operation (Communication receive is indicated in UE test loop mode E setup IE)

[image: ]
Figure 5.3.4.3.0-3: 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 (Communication transmit is indicated in UE test loop mode E setup IE)

[image: ]
Figure 5.3.4.3.0-4: Model for Test Mode Control and UE Test Loop Mode E on UE side when UE is in PC5-only operation (when Communication transmit is indicated in UE test loop mode E setup IE)
The 5GS UE test loop mode E operation is the same as the one described in TS 36.509 [6], subclause 5.4.4c with the exceptions:
-	where V2X is mentioned the same applies for NR sidelink.
-	Subclause 5.4.4c.1 in TS 36.509 [6] is replaced by 5.3.4.3.1 in current specification.
[bookmark: _Toc508294513][bookmark: _Toc51779569][bookmark: _Toc75427316]5.3.4.3.1	Receive or Transmit NR sidelink Communication
When operating in NR idle or connected or any cell selection state or out-of-coverage state for NR sidelink test scenarios, with UE test loop mode E active, the UE shall be able to either receive or transmit NR sidelink communication packets based on the TEST_LOOP_MODE_E_TRIGGER being set as either RECEIVE or TRANSMIT, respectively. The UE shall:
1>	if TEST_LOOP_MODE_E_ACTIVE is set to TRUE:
2>	if TEST_LOOP_MODE_E_TRIGGER is set to RECEIVE;
3>	upon successful reception of a STCH PDCP SDU for NR sidelink communication data packet:
4>	set MATCH to zero;
4> if PROSE_COMMUNICATION_MONITOR_N > 0
5>	for SL_ID = 0…(PROSE_COMMUNICATION_MONITOR_N-1):
	6>	if Destination Layer-2 ID corresponding to the STCH PDCP SDU equals PROSE_COMMUNICATION_DEST_ID(SL_ID):
	7>	increment STCH_PACKET_COUNTER(SL_ID) by 1;
	7>	set MATCH to one.
4>	if MATCH equal zero:
5>	increment STCH_PACKET_COUNTER(PROSE_COMMUNICATION_MONITOR_N) by 1.
3>	upon successful reception of a PSCCH PHY transport block for NR sidelink communication control packet:
4>	increment PSCCH_PACKET_COUNTER(PROSE_COMMUNICATION_MONITOR_N) by 1.
3>	upon successful reception of a PSSCH PHY transport block for NR sidelink communication data packet:
4>	set MATCH to zero;
4>	for SL_ID = 0…(PROSE_COMMUNICATION_MONITOR_N-1):
5>	if, in the received PSSCH PHY transport block, Destination Layer-2 ID for NR sidelink communication equals PROSE_COMMUNICATION_DEST_ID(SL_ID):
6>	increment PSSCH_PACKET_COUNTER(SL_ID) by 1;
6>	set MATCH to one.
4>	if MATCH equal zero:
5>	increment PSSCH_PACKET_COUNTER (PROSE_COMMUNICATION_MONITOR_N) by 1.
2>	else if TEST_LOOP_MODE_E_TRIGGER is set to TRANSMIT; 
3>	create the STCH PDCP SDU with payload size and contents as specified below, see Figure 5.3.4.3.1-1 and Table 5.3.4.3.1-1 and provide as input PDCP for transmission in every PSSCH duration according to subclause 5.22.1.1 of TS 38.321 [xx] for NR sidelink communication.
2>	else if TEST_LOOP_MODE_E_TRIGGER is set to TRANSMIT_SL_MIMO; 
3>	create the STCH PDCP SDU with payload size and contents as specified below, see Figure 5.3.4.3.1-1 and Table 5.3.4.3.1-1 and provide as input PDCP for transmission in every PSSCH duration according to  subclause 5.22.1.1 of TS 38.321 [xx] for NR sidelink communication.
3>	UE shall transmit PSSCH in SL-MIMO mode with 2-layer codebook TPMI 0.
NOTE:	The same STCH PDCP SDU (1 packet) is transmitted (if permitted by test specific Layer 1 and Layer 2 configuration) by the UE in every PSSCH duration for NR sidelink communication during the entire duration test loop mode E is closed.
2>	else:
3>	the UE behaviour is unspecified.
1>	else:
2>	the UE behaviour is unspecified.
The STCH PDCP SDU payload for NR sidelink communication packet when UE test loop mode E is active shall be as specified in Figure 5.3.4.3.1-1 and Table 5.3.4.3.1-1. The UE shall also transmit the corresponding SCI control information on PSCCH accordingly in the same slot on which the STCH PDCP SDU is transmitted for NR sidelink Communication.



Figure 5.3.4.3.1-1: NR sidelink communication Transmit operation in UE test loop mode E

Table 5.3.4.3.1-1: STCH PDCP SDU payload contents for NR sidelink communication transmit operation in UE test loop mode E
	Parameter
	Value

	Size (N)
	300 bytes

	Payload
	00…00




{Unchanged text skipped}

[bookmark: _Toc20936526][bookmark: _Toc68082556][bookmark: _Toc75377765]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 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 codebook TPMI 0, and E1 = 0 is used to indicate UE shall transmit with single antenna port; otherwise E1 is used as reserved bit.

{End of changes}
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