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<Start of modified section 1>
[bookmark: _Toc20936472][bookmark: _Toc68082499][bookmark: _Toc75377696][bookmark: _Toc83708486][bookmark: _Toc90490899]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document unless the context in which the reference is made suggests a different Release is relevant (information on the applicable release in a particular context can be found in e.g. test case title, description or applicability, message description or content).
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 38.508-1: "5GS; User Equipment (UE) conformance specification; Part 1: Common test environment ".
[3]	3GPP TS 38.523-1: "5GS; User Equipment (UE) conformance specification; Part 1: Protocol ".
[4]	3GPP TS 38.523-3: "5GS; User Equipment (UE) conformance specification; Part 3: Protocol Test Suites "
[5]	3GPP TS 38.522: "NR; User Equipment (UE) conformance specification; Applicability of RF and RRM test cases".
[6]	3GPP TS 36.509: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); Special conformance testing functions for User Equipment (UE)".
[7]	3GPP TS 24.007: "Mobile radio interface signalling layer 3; General Aspects".
[8]	3GPP TS 34.109: "Terminal logical test interface; Special conformance testing functions".
[9]	3GPP TS 44.014: "Individual equipment type requirements and interworking; Special conformance testing functions".
[10]	3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (EUTRA) Radio Resource Control (RRC) Protocol Specification".
[11]	3GPP TS 38.331: "NR Radio Resource Control (RRC) protocol specification".
[12]	3GPP TS 38.521-1: "NR; User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: Range 1 Standalone".
[13]	3GPP TS 38.521-2: "NR; User Equipment (UE) conformance specification; Radio transmission and reception; Part 2: Range 2 Standalone".
[14]	3GPP TS 38.521-3: "NR; User Equipment (UE) conformance specification; Radio transmission and reception; Part 3: Range 1 and Range 2 Interworking operation with other radios".
[15]	3GPP TS 38.521-4: "NR; User Equipment conformance specification; Radio transmission and reception; Part 4: Performance".
[16]	3GPP TS 38.533: NR; "User Equipment (UE) conformance specification; Radio resource management".
[17]	3GPP TS 24.301: "Non-Access-Stratum (NAS) protocol for Evolved Packet System (EPS); Stage 3".
[18]	3GPP TS 36.323: "Evolved Universal Terrestrial Radio Access (E-UTRA); Packet Data Convergence Protocol (PDCP) specification".
[19]	3GPP TS 38.323: "NR; Packet Data Convergence Protocol (PDCP) specification".
[20]	3GPP TS 38.306: "NR; User Equipment (UE) radio access capabilities".
[21]	3GPP TS 24.501: "Non-Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3".
[22]	3GPP TS 38.215: "NR; Physical Layer Measurements".
[23]	3GPP TS 38.321: "NR; Medium Access Control (MAC) protocol specification".
[24]	3GPP TS 37.355: "LTE Positioning Protocol (LPP)".
[25]	3GPP TS 38.211: "NR; Physical channels and modulation".
[26]	3GPP TS 24.587: " Vehicle-to-Everything (V2X) services in 5G System (5GS), Stage 3".
<End of modified section 1>

<Start of modified section 2>
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 5.3.4.3.15.4.4c; 
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 5.3.4.3.15.4.4c; 
3>	send CLOSE UE TEST LOOP COMPLETE message (the loopback shall be operational prior to the sending of the acknowledgement).
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>,<sl_mimo>]] 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 5.3.4.3.15.4.4c;
4>	else
5>	the UE behaviour is unspecified.
3>	if the <direction> parameter in +CCUTLE set command is set as one;
4>	if the <sl_mimo>[<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 5.3.4.3.15.4.4c;
1>	else;
2>	the UE behaviour is unspecified.
Editor’s Note:	The AT command [2-layer] is pending to be added by CT1.
<End of modified section 1>

<Start of modified section 2>
[bookmark: _Toc83708514][bookmark: _Toc90490927]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.
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 SDUSDAP 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 SDAP SDUSTCH 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>	consider that a request from upper layers to transmit the packet for V2X service over PC5 has been received.
4>	use '00 00 00 01'H as the V2X service identifier provided by upper layer as specified in 24.587 [26] subclause 8.4.3.
4>	use '00 00 01 00'H as the application layer ID provided by upper layer as specified in 24.587 [26] subclause 8.4.4, if needed.
4>	create the SDAP 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, consider the SDAP SDU as the packet corresponding to the V2X service identifier above, and provide it as the input of PQF handling depiced in Figure 5.3.4.3.0-3 or Figure 5.3.4.3.0-4 for transmission in every PSSCH duration according to subclause 5.22.1.1 of TS 38.321 [23] for NR sidelink communication.
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 [23] for NR sidelink communication.
2>	else if TEST_LOOP_MODE_E_TRIGGER is set to TRANSMIT_SL_MIMO; 
3>	consider that a request from upper layers to transmit the packet for V2X service over PC5 has been received.
4>	use '00 00 00 01'H as the V2X service identifier provided by upper layer as specified in 24.587 [26] subclause 8.4.3.
4>	use '00 00 01 00'H as the application layer ID provided by upper layer as specified in 24.587 [26] subclause 8.4.4, if needed.
4>	create the SDAP 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, consider the SDAP SDU as the packet corresponding to the V2X service identifier above, and provide it as the input of PQF handling depiced in Figure 5.3.4.3.0-3 or Figure 5.3.4.3.0-4 for transmission in every PSSCH duration according to subclause 5.22.1.1 of TS 38.321 [23] for NR sidelink communication.
4>	transmit PSSCH in SL-MIMO mode with 2-layer precoding matrix specified in TS 38.211 [25] subclause 8.3.1.4.

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 [23] for NR sidelink communication.
3>	UE shall transmit PSSCH in SL-MIMO mode with 2-layer codebook TPMI 0.
NOTE:	The same STCH PDCP SDUSDAP 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 SDAP SDUSTCH 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 SDAP SDUSTCH PDCP SDU is transmitted for NR sidelink Communication.


[image: ]
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: SDAP SDUSTCH 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


<End of modified section 2>

<Start of modified section 3>
[bookmark: _Toc75377794][bookmark: _Toc83708589][bookmark: _Toc90491002]7	Variables, constants and timers
[bookmark: _Toc20936547][bookmark: _Toc68082580][bookmark: _Toc75377795][bookmark: _Toc83708590][bookmark: _Toc90491003]7.1	State variables
Same as [9] TS 36.509, subclause 7.1 except:.
STCH_PACKET_COUNTER(SL_ID)
This 32-bit integer state variable is used to count successful reception of SDAP SDUs while UE test loop mode E is activated and TEST_LOOP_MODE_E_TRIGGER is set to RECEIVE. The counter variable is indexed with SL_ID = 0…( MAX_ModeE_Monitor_Entities). STCH_PACKET_COUNTER(SL_ID) shall be set to zero when UE is switched on. If configured value of variable PROSE_COMMUNICATION_MONITOR_N is set to 0 then UE counts all SDAP SDUs as part of one counter STCH_PACKET_COUNTER(0) irrespective of Group Destination IDs or Destination Layer-2 IDs.

<End of modified section 3>
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