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Foreword
This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
[bookmark: _Toc20936471][bookmark: _Toc68082498][bookmark: _Toc75377695][bookmark: _Toc83708485][bookmark: _Toc90490898][bookmark: _Toc98401827][bookmark: _Toc114860466][bookmark: _Toc138879150]
1	Scope
The present document defines for User Equipment (UE) those special functions and their activation/deactivation methods that are required in the UE for conformance testing purposes when the UE is connected to the 5G System (5GS) via its radio interface(s).
The document also describes the operation of these special functions when the 5GS capable UEs are connected via a non-5GS system e.g. E-UTRA FDD or TDD system.
Depending on the 5GS system's architecture some relevant for the UE for conformance testing special functions may be defined in TS 36.509 [6].
[bookmark: _Toc20936472][bookmark: _Toc68082499][bookmark: _Toc75377696][bookmark: _Toc83708486][bookmark: _Toc90490899][bookmark: _Toc98401828][bookmark: _Toc114860467][bookmark: _Toc138879151]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4]	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".
[bookmark: _Toc20936473][bookmark: _Toc68082500][bookmark: _Toc75377697][bookmark: _Toc83708487][bookmark: _Toc90490900][bookmark: _Toc98401829][bookmark: _Toc114860468][bookmark: _Toc138879152]3	Definitions, symbols and abbreviations
[bookmark: _Toc20936474][bookmark: _Toc68082501][bookmark: _Toc75377698][bookmark: _Toc83708488][bookmark: _Toc90490901][bookmark: _Toc98401830][bookmark: _Toc114860469][bookmark: _Toc138879153]3.1	Definitions
For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
Frequency Range 2 (FR2): The frequency ranges in which NR can operate being in the range of 24250 MHz - 52600 MHz.
Logical Test Interface: interface which provides the logical service to interwork and to communicate between UE and System Simulator during the test of a UE
SS (System Simulator): test system (or equipment) that drives the test process with UE, like 5G System simulator
TMC (Test Mode Control): UE protocol entity used by the SS to control the UE specific testing functions
NOTE:	In other Special conformance testing functions for User Equipment (UE) 3GPP specifications e.g. 36.509 [6], the term Test Control (TC) is used for describing the same UE entity. The different names do not preclude the implementation of a single entity to handle all the functionality in a UE supporting different 3GPP technologies.
UE (User Equipment): user equipment as defined in [1] that is under test
[bookmark: _Toc20936475][bookmark: _Toc68082502][bookmark: _Toc75377699][bookmark: _Toc83708489][bookmark: _Toc90490902][bookmark: _Toc98401831][bookmark: _Toc114860470][bookmark: _Toc138879154]3.2	Symbols
No specific symbols apply for the purposes of the present document.
[bookmark: _Toc20936476][bookmark: _Toc68082503][bookmark: _Toc75377700][bookmark: _Toc83708490][bookmark: _Toc90490903][bookmark: _Toc98401832][bookmark: _Toc114860471][bookmark: _Toc138879155]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
EMMI	Electrical Man Machine Interface
FFS	For further Study
FR2	Frequency Range 2
LB	Loop Back
MTC	Main Test Component
NSSAI	Network Slice Selection Assistance Information
SS	System Simulator
TMC	Test Mode Control
[bookmark: _Toc20936477][bookmark: _Toc68082504][bookmark: _Toc75377701][bookmark: _Toc83708491][bookmark: _Toc90490904][bookmark: _Toc98401833][bookmark: _Toc114860472][bookmark: _Toc138879156]4	UE special conformance test functions overview
[bookmark: _Toc20936478][bookmark: _Toc68082505][bookmark: _Toc75377702][bookmark: _Toc83708492][bookmark: _Toc90490905][bookmark: _Toc98401834][bookmark: _Toc114860473][bookmark: _Toc138879157]4.1	Requirements for UE support of test functions
The UE special conformance test functions are required for the support of 5GS conformance testing. They form a part of the core requirements and thus have a direct impact on the design of the UE. The use of the word "mandatory" in the present specification shall be understood as a particular requirement being mandatory for performing UE conformance testing.
NOTE:	While the importance of conformance testing should not be underestimated, and hence is highly recommended, the implementation of facilitation of it is left to the Device implementation.
[bookmark: _Toc20936479][bookmark: _Toc68082506][bookmark: _Toc75377703][bookmark: _Toc83708493][bookmark: _Toc90490906][bookmark: _Toc98401835][bookmark: _Toc114860474][bookmark: _Toc138879158]4.2	UE special conformance test functions concept
The present specification defines the UE special conformance test functions including any relevant procedure and the Test Mode Control (TMC) message contents used for information exchange.
The conformance test methods applied in RF/RRM Conformance Test Specification TS 38.521-1 [12], TS 38.521-2 [13], TS 38.521-3 [14], TS 38.521-4 [15] and TS 38.533 [16], and, the conformance test models used in Protocol Conformance Test Specifications TS 38.523-1 [3] and TS 38.523-3 [4], as well as, common test environment definition and Generic procedures specified in TS 38.508-1 [2] utilise the UE special conformance test functions. Default TMC messages and information element contents utilised in all before mentioned test specifications are specified in TS 38.508-1 [2].
The UE special conformance test functions vary depending on the conformance testing functionality they are designed to support. The following broader groups of UE special conformance test functions can be identified:
-	Test Loop Functions: Functions which require a loop to be established between the UE and the System Simulator (SS) to allow e.g. DL data packets sent by the SS to be looped back UL by the UE
-	General Test Functions: Commands send by the SS e.g. to trigger a certain UE behaviour which may be a behaviour determined by 3GPP core spec requirements or such needed to facilitate conformance testing and not being part of any 3GPP core spec requirements, or, to provide to the UE information needed for the conformance testing.
NOTE 1:	An example for behaviour needed to facilitate conformance testing and not representing behaviour determined by 3GPP core spec requirements is counting and reporting the number of received data packets thereby providing means to the SS to verify 3GPP core spec requirements.
The utilisation of any UE special conformance test functions shall be considered as putting the UE in a test mode. The duration of the test mode depends on the UE special conformance test function and in most of the cases will be delimited by an activation and a deactivation command. However, in the case of general test functions used e.g. only to provide information relevant for the conformance testing the test mode can be considered as entered as soon as the information is received and exited as soon as the information has been acted upon.
As a common rule the UE special conformance test functions provide access to isolated functions of the UE via the radio interface without introducing new physical interfaces just for the reason of conformance testing. However, in certain cases the usage of AT Commands may be required which will require an external interface e.g. EMMI.
NOTE 2:	It should be emphasised that the UE test functions only describe the functional behaviour of the UE with respect to its external interfaces; physical implementation of the UE test function is completely left open to the manufacturer.
Depending on the conformance testing functionality they are designed to support, the UE special conformance test functions may comprise:
-	A single DL message (e.g. a test function intended to provide to the UE information needed for the conformance testing)
-	A Request/Acknowledgement type of 2 messages exchange, an DL message followed by a UL message, (e.g. a test function intended to request the UE to execute an action which requires acknowledgment that request was received and acted upon)
Furthermore, depending on the conformance test scenarios
-	An UE special conformance test function can be used in isolation.
NOTE 3:	An example for this is the provision to the UE of location information which can then be used by the UE throughout its "normal" i.e. not test mode functions dependant behaviour.
-	Two, or more, UE special conformance test functions may need to be executed in a particular sequence before the target UE behaviour can be assumed.
NOTE 4:	An example for this are the Activate UE test mode and Close UE test loop functions. The former needs to be executed first, at a particular moment of time, in order a specific type of test bearer terminated in a particular UE protocol layer to be established. Followed by the latter, executed at different point of time, which will instruct the UE to start looping back the received packets.
-	Two, or more, UE special conformance test functions may be executed simultaneously with no particular relation one to another allowing for different test mode functionality to take place at the same time.
NOTE 5:	An example for this are the UE Beamlock test function and the test functions needed for test loop mode operation (see NOTE 4). The former may need to be active throughout the entire tests with the latter being active in parts of the test as appropriate. Both being active independently.
For the specification of UE special conformance test functions the present specification may refer to other specifications. In the case when text on the same matter exists in the present specification and in the referred specification, the text in the present specification takes precedence.
[bookmark: _Toc20936480][bookmark: _Toc68082507][bookmark: _Toc75377704][bookmark: _Toc83708494][bookmark: _Toc90490907][bookmark: _Toc98401836][bookmark: _Toc114860475][bookmark: _Toc138879159]5	UE special conformance test functions operation
[bookmark: _Toc20936481][bookmark: _Toc68082508][bookmark: _Toc75377705][bookmark: _Toc83708495][bookmark: _Toc90490908][bookmark: _Toc98401837][bookmark: _Toc114860476][bookmark: _Toc138879160]5.1	General
For consistency with legacy terminology, the present specification uses the terms 'Activate UE test mode' and 'Deactivate UE test mode' for denoting the activation and the deactivation of 5GS test mode bearers procedures respectively. Consequently, 'Activate UE test mode' should not be understood as setting the UE in test mode in general rather, as setting the UE in a mode (i.e. establishing a special type of test bearers) which other special UE conformance testing functions require for proper operation. As this has been mentioned elsewhere in the present specification, not all special UE conformance testing functions require such a setting.
Similarly, the present specification may use the term 'UE test loop mode X operation", where X is a chose letter, for denoting operation which does not represent true looping back of data being received rather, it represents what can be called as a "pseudo loop" i.e. providing back information about the received data e.g. the number of the received packets.
[bookmark: _Toc20936482][bookmark: _Toc68082509][bookmark: _Toc75377706][bookmark: _Toc83708496][bookmark: _Toc90490909][bookmark: _Toc98401838][bookmark: _Toc114860477][bookmark: _Toc138879161]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][bookmark: _Toc114860478][bookmark: _Toc138879162]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][bookmark: _Toc114860479][bookmark: _Toc138879163]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][bookmark: _Toc114860480][bookmark: _Toc138879164]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][bookmark: _Toc68082513][bookmark: _Toc75377710][bookmark: _Toc83708500][bookmark: _Toc90490913][bookmark: _Toc98401842][bookmark: _Toc114860481][bookmark: _Toc138879165]5.3	Test loop functions
[bookmark: _Toc20936487][bookmark: _Toc68082514][bookmark: _Toc75377711][bookmark: _Toc83708501][bookmark: _Toc90490914][bookmark: _Toc98401843][bookmark: _Toc114860482][bookmark: _Toc138879166]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][bookmark: _Toc114860483][bookmark: _Toc138879167]5.3.2	Close UE test loop
[bookmark: _Toc83708503][bookmark: _Toc90490916][bookmark: _Toc98401845][bookmark: _Toc114860484][bookmark: _Toc138879168]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; 
-	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][bookmark: _Toc114860485][bookmark: _Toc138879169]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 MBMS_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).
[bookmark: _Toc508294492][bookmark: _Toc51779548][bookmark: _Toc75427295][bookmark: _Toc83708505][bookmark: _Toc90490918][bookmark: _Toc98401847][bookmark: _Toc114860486][bookmark: _Toc138879170]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 5.3.4.3.1;
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> 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;
1>	else;
2>	the UE behaviour is unspecified.
[bookmark: _Toc20936489][bookmark: _Toc68082516][bookmark: _Toc75377713][bookmark: _Toc83708506][bookmark: _Toc90490919][bookmark: _Toc98401848][bookmark: _Toc114860487][bookmark: _Toc138879171]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][bookmark: _Toc68082517][bookmark: _Toc75377714][bookmark: _Toc83708507][bookmark: _Toc90490920][bookmark: _Toc98401849][bookmark: _Toc114860488][bookmark: _Toc138879172]5.3.4	UE functionality when test loop is closed
[bookmark: _Toc20936491][bookmark: _Toc68082518][bookmark: _Toc75377715][bookmark: _Toc83708508][bookmark: _Toc90490921][bookmark: _Toc98401850][bookmark: _Toc114860489][bookmark: _Toc138879173]5.3.4.1	UE test loop mode A operation
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 Header compression / decompression block in NR PDCP covers ROCH and EHC protocols as described in TS 38.323 [19] clause 4.2.2.
Figures 5.3.4.1-4 and 5.3.4.1-5 show functional block diagrams of UE test loop function for the TMC entity and UE test loop mode A for the case when NE-DC with a MCG bearer and a SCG bearer is configured and for the case NE-DC with a MCG and a split bearer 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



Figure 5.3.4.1-4: Model for Test Mode Control and UE Test Loop Mode A on UE side when NE-DC with MCG and SCG bearers configured



Figure 5.3.4.1-5: Model for Test Mode Control and UE Test Loop Mode A on UE side when NE-DC with MCG and split bearers 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][bookmark: _Toc68082519][bookmark: _Toc75377716][bookmark: _Toc83708509][bookmark: _Toc90490922][bookmark: _Toc98401851][bookmark: _Toc114860490][bookmark: _Toc138879174]5.3.4.2	UE test loop mode B operation
[bookmark: _Toc20936493][bookmark: _Toc68082520][bookmark: _Toc75377717][bookmark: _Toc83708510][bookmark: _Toc90490923][bookmark: _Toc98401852][bookmark: _Toc114860491][bookmark: _Toc138879175]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][bookmark: _Toc68082521][bookmark: _Toc75377718][bookmark: _Toc83708511][bookmark: _Toc90490924][bookmark: _Toc98401853][bookmark: _Toc114860492][bookmark: _Toc138879176]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][bookmark: _Toc68082522][bookmark: _Toc75377719][bookmark: _Toc83708512][bookmark: _Toc90490925][bookmark: _Toc98401854][bookmark: _Toc114860493][bookmark: _Toc138879177]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
[bookmark: _Toc98401855][bookmark: _Toc114860494][bookmark: _Toc138879178]5.3.4.2.4	UE test loop mode B operation for NE-DC
UE test loop mode B provides loopback of SDAP SDUs for bi-directional QoS Flows while UE is operated in NR or E-UTRA modes. 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 5.3.4.2.4-1 and 5.3.4.2.4-2 show functional block diagrams of UE test loop function for the TMC entity and UE test loop mode B for the case when NE-DC with a MCG and a SCG bearer is configured and for the case NE-DC with a MCG and a split bearer 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.


Figure 5.3.4.2.4-1: Model for Test Mode Control and UE Test Loop Mode B on UE side when NE-DC with MCG bearer and SCG bearers configured



Figure 5.3.4.2.4-2: Model for Test Mode Control and UE Test Loop Mode B on UE side when NE-DC with MCG bearer and split bearers configured

[bookmark: _Toc114860495][bookmark: _Toc138879179][bookmark: _Toc75377720][bookmark: _Toc83708513][bookmark: _Toc90490926][bookmark: _Toc98401856]5.3.4.2A	UE test loop mode C operation
[bookmark: _Toc114860496][bookmark: _Toc138879180]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][bookmark: _Toc114860497][bookmark: _Toc138879181]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][bookmark: _Toc114860498][bookmark: _Toc138879182]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.
[bookmark: _Toc114860499][bookmark: _Toc138879183]5.3.4.3	UE test loop mode E operation
[bookmark: _Toc83708514][bookmark: _Toc90490927][bookmark: _Toc98401857][bookmark: _Toc114860500][bookmark: _Toc138879184]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.
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.

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)


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)


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)


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][bookmark: _Toc83708515][bookmark: _Toc90490928][bookmark: _Toc98401858][bookmark: _Toc114860501][bookmark: _Toc138879185]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 SDAP 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 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 TS 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 TS 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.
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 TS 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 TS 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.
NOTE:	The same SDAP 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 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 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: SDAP SDU payload contents for NR sidelink communication transmit operation in UE test loop mode E
	Parameter
	Value

	Size (N)
	300 bytes

	Payload
	00…00



[bookmark: _Toc20936496][bookmark: _Toc68082523][bookmark: _Toc75377721][bookmark: _Toc83708516][bookmark: _Toc90490929][bookmark: _Toc98401859][bookmark: _Toc114860502][bookmark: _Toc138879186]5.4	UE Beamlock test Function (UBF)
[bookmark: _Toc20936497][bookmark: _Toc68082524][bookmark: _Toc75377722][bookmark: _Toc83708517][bookmark: _Toc90490930][bookmark: _Toc98401860][bookmark: _Toc114860503][bookmark: _Toc138879187]5.4.1	General
The UE Beamlock test function is intended for making the UE to lock the UE antenna pattern once it has formed a beam towards the base station (SS) direction following the cell identification procedure in preparation for subsequent test procedures. Activating the UBF shall lock the antenna pattern of all active intra-band component carriers and all MIMO layers affected by the test function.
The Beamlock test function is mandatory for applicable UEs operating in Frequency Range 2 (FR2).
The SS uses the UE Beamlock test mode activation procedure to command the UE to lock the UE antenna pattern. The Beamlock activation procedure can apply to UE transmitter and UE receiver beams either simultaneously or independently.

Figure 5.4.1-1: UE Beamlock test mode activation procedure

The SS uses the UE Beamlock test mode deactivation procedure to command the UE to re-tracking the beam towards the base station direction. The Beamlock deactivation procedure can apply to UE transmitter and UE receiver beams either simultaneously or independently.

Figure 5.4.1-2: UE Beamlock test mode deactivation procedure

[bookmark: _Toc20936498][bookmark: _Toc68082525][bookmark: _Toc75377723][bookmark: _Toc83708518][bookmark: _Toc90490931][bookmark: _Toc98401861][bookmark: _Toc114860504][bookmark: _Toc138879188]5.4.2	Activate Beamlock procedure
[bookmark: _Toc20936499][bookmark: _Toc68082526][bookmark: _Toc75377724][bookmark: _Toc83708519][bookmark: _Toc90490932][bookmark: _Toc98401862][bookmark: _Toc114860505][bookmark: _Toc138879189]5.4.2.1	Initiation
The SS requests the UE to activate beamlock by transmitting an ACTIVATE BEAMLOCK message.
[bookmark: _Toc20936500][bookmark: _Toc68082527][bookmark: _Toc75377725][bookmark: _Toc83708520][bookmark: _Toc90490933][bookmark: _Toc98401863][bookmark: _Toc114860506][bookmark: _Toc138879190]5.4.2.2	Reception of ACTIVATE BEAMLOCK message by UE
When UE receives ACTIVATE BEAMLOCK message then the UE shall:
1>	if the UE is operating in FR2 AND is in RRC_CONNECTED state:
2>	if UE Beamlock test Function = 01
3>	Lock the UE antenna pattern with Tx only
2>	else if UE Beamlock test Function = 10
3>	Lock the UE antenna pattern with Rx only 
2>	else if UE Beamlock test Function = 11
3>	Lock the UE antenna pattern with both TxRx 
2>	Transmit ACTIVATE BEAMLOCK COMPLETE message
1>	else:
2>	the UE behaviour is unspecified.
[bookmark: _Toc20936501][bookmark: _Toc68082528][bookmark: _Toc75377726][bookmark: _Toc83708521][bookmark: _Toc90490934][bookmark: _Toc98401864][bookmark: _Toc114860507][bookmark: _Toc138879191]5.4.3	Deactivate Beamlock procedure
[bookmark: _Toc20936502][bookmark: _Toc68082529][bookmark: _Toc75377727][bookmark: _Toc83708522][bookmark: _Toc90490935][bookmark: _Toc98401865][bookmark: _Toc114860508][bookmark: _Toc138879192]5.4.3.1	Initiation
The SS requests the UE to deactivate beamlock by transmitting a DEACTIVATE BEAMLOCK message. The SS should do this when the UE is in RRC_CONNECTED state.
[bookmark: _Toc20936503][bookmark: _Toc68082530][bookmark: _Toc75377728][bookmark: _Toc83708523][bookmark: _Toc90490936][bookmark: _Toc98401866][bookmark: _Toc114860509][bookmark: _Toc138879193][bookmark: _Hlk36056106]5.4.3.2	Reception of DEACTIVATE BEAMLOCK message by UE
When UE receives DEACTIVATE BEAMLOCK message then the UE shall:
1>	if the UE is operating in FR2 AND is in RRC_CONNECTED state AND the UE Beamlock test function is active:
2>	unlock the UE antenna pattern and transmit DEACTIVATE BEAMLOCK COMPLETE message;
1> else:
2>	the UE behaviour is unspecified.
[bookmark: _Toc20936504][bookmark: _Toc68082531][bookmark: _Toc75377729][bookmark: _Toc83708524][bookmark: _Toc90490937][bookmark: _Toc98401867][bookmark: _Toc114860510][bookmark: _Toc138879194]5.4.3.3	Release of antenna beamlock by UE
When the UE leaves the RRC_CONNECTED state, the UE shall:
1>	if the UE is operating in FR2 AND the UE Beamlock test Function is active
[bookmark: OLE_LINK7]2>	unlock the UE antenna pattern;
[bookmark: _Toc20936505][bookmark: _Toc68082532][bookmark: _Toc75377730][bookmark: _Toc83708525][bookmark: _Toc90490938][bookmark: _Toc98401868][bookmark: _Toc114860511][bookmark: _Toc138879195]5.5	UE SS-RSRPB per receiver branch reporting
[bookmark: _Toc20936506][bookmark: _Toc68082533][bookmark: _Toc75377731][bookmark: _Toc83708526][bookmark: _Toc90490939][bookmark: _Toc98401869][bookmark: _Toc114860512][bookmark: _Toc138879196]5.5.1	General
In 38.215 [22], section 5.1.18 defines SS-RSRPB as below, with its applicability only to FR2 and in RRC_CONNECTED Mode.
	Definition
	SS reference signal received power per branch (SS-RSRPB) is defined as the linear average over the power contributions (in [W]) of the resource elements that carry secondary synchronization signals (SS). The measurement time resource(s) for SS-RSRPB are confined within SS/PBCH Block Measurement Time Configuration (SMTC) window duration.

For SS-RSRPB determination demodulation reference signals for physical broadcast channel (PBCH) and, if indicated by higher layers, CSI reference signals in addition to secondary synchronization signals may be used. SS-RSRPB using demodulation reference signal for PBCH or CSI reference signal shall be measured by linear averaging over the power contributions of the resource elements that carry corresponding reference signals taking into account power scaling for the reference signals as defined in 3GPP TS 38.213 [5].

SS-RSRPB shall be measured only among the reference signals corresponding to SS/PBCH blocks with the same SS/PBCH block index and the same physical-layer cell identity. 

If higher-layers indicate certain SS/PBCH blocks for performing SS-RSRPB measurements, then SS-RSRPB is measured only from the indicated set of SS/PBCH block(s).

For frequency range 1, SS-RSRPB is not defined. For frequency range 2, SS-RSRPB shall be measured for each receiver branch based on the combined signal from antenna elements corresponding to the receiver branch.

	Applicable for
	RRC_CONNECTED intra-frequency



The SS uses the SS-RSRPB reporting procedure to command the UE to report SS-RSRP per UE receiver branch. The report from the UE shall be a vector of values, where the number of the reported values equals the number of receiver branches on the UE.


Figure 5.5.1-1: UE SS-RSRPB reporting procedure

[bookmark: _Toc20936507][bookmark: _Toc68082534][bookmark: _Toc75377732][bookmark: _Toc83708527][bookmark: _Toc90490940][bookmark: _Toc98401870][bookmark: _Toc114860513][bookmark: _Toc138879197]5.5.2	Initiation
The SS requests the UE to start reporting SS-RSRP per receiver branch by transmitting a SS-RSRPB REPORT REQUEST message. And the UE responds back reporting SS-RSRP per receiver branch via SS-RSRPB REPORT RESPONSE.
[bookmark: _Toc20936508][bookmark: _Toc68082535][bookmark: _Toc75377733][bookmark: _Toc83708528][bookmark: _Toc90490941][bookmark: _Toc98401871][bookmark: _Toc114860514][bookmark: _Toc138879198]5.5.3	Reception of SS-RSRPB REPORT REQUEST message by UE
When the UE receives SS-RSRPB REPORT REQUEST message then the UE shall:
1>	if the UE is operating in FR2 AND in RRC_CONNECTED state:
2>	if quantityConfigRS-Index is configured to UE by RRC Signalling
3>	use the L3 filter coefficient given by quantityConfigRS-Index.
2>	else
3>	use default L3 filter coefficient of fc4.
2>	if the MeasObjectId signalled by the IE SS-RSRPB Measurement Config and ReportConfigNR with reportType set to periodical which is asscociated to this MeasObjectNR are configured to the UE by RRC Signalling
3>	Reply with the SS-RSRPB REPORT RESPONSE using the Measurement configuration as in the Measurement Object identified in the SS-RSRPB Measurement Config and reportInterval, reportAmount as in the associated ReportConfigNR
3>	Report the SS-RSRPB measurement for the best SSB-ID of the serving PCI configured in the MeasObject
3>	FFS to have multiple cells and/or SSB-ID
2>	else if the MeasObjectId signalled by the IE SS-RSRPB Measurement Config is configured to the UE by RRC signalling but no ReportConfigNR with reportType set to periodical is asscociated to this MeasObjectNR:
3>	Reply with the SS-RSRPB REPORT RESPONSE using the Measurement configuration as in the Measurement Object identified in the SS-RSRPB Measurement Config and default reportInterval of 640ms, and default reportAmount of r16
3>	Report the SS-RSRPB measurement for the serving PCI and best SSB-ID configured in the MeasObject
3>	FFS to have multiple cells and/or SSB-ID
2>	else the UE behaviour is unspecified.
1>	else:
2>	the UE behaviour is unspecified.
The SS-RSRPB Report Request & SS-RSRPB Report Response Message Octets are defined below in Section 6.5.
[bookmark: _Toc20936509][bookmark: _Toc68082536][bookmark: _Toc75377734][bookmark: _Toc83708529][bookmark: _Toc90490942][bookmark: _Toc98401872][bookmark: _Toc114860515][bookmark: _Toc138879199]5.6	UE Positioning test mode procedures
[bookmark: _Toc20936510][bookmark: _Toc68082537][bookmark: _Toc75377735][bookmark: _Toc83708530][bookmark: _Toc90490943][bookmark: _Toc98401873][bookmark: _Toc114860516][bookmark: _Toc138879200]5.6.1	Reset UE Positioning Stored Information
[bookmark: _Toc20936511][bookmark: _Toc68082538][bookmark: _Toc75377736][bookmark: _Toc83708531][bookmark: _Toc90490944][bookmark: _Toc98401874][bookmark: _Toc114860517][bookmark: _Toc138879201]5.6.1.1	General
Same as TS 36.509 [6], subclause 5.5.1.1.
[bookmark: _Toc20936512][bookmark: _Toc68082539][bookmark: _Toc75377737][bookmark: _Toc83708532][bookmark: _Toc90490945][bookmark: _Toc98401875][bookmark: _Toc114860518][bookmark: _Toc138879202]5.6.1.2	Initiation
Same as TS 36.509 [6], subclause 5.5.1.2.
[bookmark: _Toc20936513][bookmark: _Toc68082540][bookmark: _Toc75377738][bookmark: _Toc83708533][bookmark: _Toc90490946][bookmark: _Toc98401876][bookmark: _Toc114860519][bookmark: _Toc138879203]5.6.1.3	Reception of RESET UE POSITIONING STORED INFORMATION message by UE
[bookmark: _Toc20936514][bookmark: _Toc68082541][bookmark: _Toc75377739][bookmark: _Toc83708534]When UE receives RESET UE POSITIONING STORED INFORMATION message then the UE shall:
1>	if the IE "UE Positioning Technology" has the value ‘AGNSS’:
2>	discard any stored GNSS reference time, reference position, and any other aiding data obtained or derived during the previous test instance (e.g. expected ranges and Doppler);
2>	temporarily disable any sensor data (if applicable) that can aid the positioning for the duration of the subsequent positioning procedure.
1>	if the IE "UE Positioning Technology" has the value ‘OTDOA’:
2>	discard any stored OTDOA reference and neighbour cell info assistance data;
2>	use the reference cell in the provided OTDOA assistance data as reference cell for reporting RSTD measurements in the subsequent positioning procedure.
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]NOTE 1:	Where OTDOA is mentioned this applies to OTDOA using LTE cells.
1>	if the IE "UE Positioning Technology" has the value ‘MBS’:
2>	discard any stored MBS assistance data and information obtained or derived during the previous test instance (e.g. Beacon PN code and slot information and code phase measurements);
2>	temporarily disable any sensor data (if applicable) that can aid the positioning for the duration of the subsequent positioning procedure.
1>	if the IE "UE Positioning Technology" has the value ‘WLAN’:
2>	discard any stored WLAN assistance data and information obtained or derived during the previous test instance;
1>	if the IE "UE Positioning Technology" has the value ‘Bluetooth’:
2>	discard any stored Bluetooth data obtained or derived during the previous test instance;
1>	if the IE "UE Positioning Technology" has the value ‘Sensor’:
2>	discard any stored Sensor assistance data and information obtained or derived during the previous test instance;
1>	if the IE "UE Positioning Technology" has the value ‘DL-TDOA’:
2>	discard any stored DL-PRS assistance data and information obtained or derived during the previous test instance;
1>	if the IE "UE Positioning Technology" has the value ‘DL-AoD’:
2>	discard any stored DL-PRS assistance data and information obtained or derived during the previous test instance;
1>	if the IE "UE Positioning Technology" has the value ‘Multi-RTT’:
2>	discard any stored UL-SRS configuration and DL-PRS assistance data obtained or derived during the previous test instance;
1>	otherwise:
2>	ignore the message.
[bookmark: _Toc90490947][bookmark: _Toc98401877][bookmark: _Toc114860520][bookmark: _Toc138879204]5.6.2	Update UE Location Information


Figure 5.6.2-1: Update UE Location Information procedure

[bookmark: _Toc75377740][bookmark: _Toc83708535][bookmark: _Toc90490948][bookmark: _Toc98401878][bookmark: _Toc114860521][bookmark: _Toc138879205]5.6.2.1	General
Same as TS 36.509 [6], subclause 5.5.2.1.
[bookmark: _Toc75377741][bookmark: _Toc83708536][bookmark: _Toc90490949][bookmark: _Toc98401879][bookmark: _Toc114860522][bookmark: _Toc138879206]5.6.2.2	Initiation
Same as TS 36.509 [6], subclause 5.5.2.2.
[bookmark: _Toc75377742][bookmark: _Toc83708537][bookmark: _Toc90490950][bookmark: _Toc98401880][bookmark: _Toc114860523][bookmark: _Toc138879207]5.6.2.3	Reception of UPDATE UE LOCATION INFORMATION message by UE
Same as TS 36.509 [6], subclause 5.5.2.3.
[bookmark: _Toc20936515][bookmark: _Toc68082542][bookmark: _Toc75377743][bookmark: _Toc83708538][bookmark: _Toc90490951][bookmark: _Toc98401881][bookmark: _Toc114860524][bookmark: _Toc138879208]5.6.3	UTC time reset
FFS
[bookmark: _Toc20936516][bookmark: _Toc68082543][bookmark: _Toc75377744][bookmark: _Toc83708539][bookmark: _Toc90490952][bookmark: _Toc98401882][bookmark: _Toc114860525][bookmark: _Toc138879209]5.7	NSSAI delete test function
[bookmark: _Toc20936517][bookmark: _Toc68082544][bookmark: _Toc75377745][bookmark: _Toc83708540][bookmark: _Toc90490953][bookmark: _Toc98401883][bookmark: _Toc114860526][bookmark: _Toc138879210]5.7.1	General
The SS use the NSSAI delete test procedure to delete different type of NSSAI information in the UE, see Figure 5.7.1-1. The different types of NSSAI information that can be deleted in a NSSAI DELETE REQUEST message are Default configured NSSAI, Configured NSSAI or Allowed NSSAI information, see clause 6.7. The NSSAI delete test procedure is limited to delete one type of NSSAI information. To delete more than one type of NSSAI information the SS needs to repeat the procedure for each type of NSSAI information.

Figure 5.7.1-1: NSSAI delete test procedure

5.7.2	Initiation
The SS requests the UE to delete NSSAI information by transmitting a NSSAI DELETE REQUEST message and the UE confirms the deletion of the requested NSSAI information by responding with a NSSAI DELETE RESPONSE message.
5.7.3	Reception of NSSAI DELETE REQUEST message by UE
When UE receives NSSAI DELETE REQUEST message then the UE shall:
1>	if the UE is operating in RRC_CONNECTED state:
2>	if Delete NSSAI type = 00:
3>	Delete the default configured NSSAI stored at the UE if any.
2>	else if Delete NSSAI type = 01:
3>	if Octets 3,4 and 5 all set to "00000000":
4>	Delete configured NSSAI for all PLMNs stored at the UE if any.
3>	else if at least one of octets 3,4 or 5 <> "00000000":
4>	Delete configured NSSAI for the PLMN indicated by octet 3,4 and 5 stored at the UE if any.
2>	else if Delete NSSAI type = 10:
3>	if Octets 3,4 and 5 all set to "00000000":
4>	if Access type =00:
5>	Delete allowed NSSAI associated with 3GPP access for all PLMNs stored at the UE if any.
4>	else if Access type =01:
5>	Delete allowed NSSAI associated with non-3GPP access for all PLMNs stored at the UE if any.
4>	else if Access type =10:
5>	Delete allowed NSSAI associated with both 3GPP and non-3GPP access for all PLMNs stored at the UE if any.
4>	else
5>	The UE behaviour is unspecified.
3>	else if At least one of octets 3,4 or 5 <> "00000000":
4>	if Access type =00:
5>	Delete allowed NSSAI associated with 3GPP access for the PLMN indicated by octet 3,4 and 5 stored at the UE if any.
4>	else if Access type =01:
5>	Delete allowed NSSAI associated with non-3GPP access for the PLMN indicated by octet 3,4 and 5 stored at the UE if any.
4>	else if Access type =10:
5>	Delete allowed NSSAI associated with both 3GPP and non-3GPP access for the PLMN indicated by octet 3,4 and 5 stored at the UE if any.
4>	else
5>	The UE behaviour is unspecified.
2>	else
3>	The UE behaviour is unspecified.
2>	Transmit NSSAI DELETE RESPONSE message.
1>	else:
2>	the UE behaviour is unspecified.
[bookmark: _Toc68082545][bookmark: _Toc75377746][bookmark: _Toc83708541][bookmark: _Toc90490954][bookmark: _Toc98401884][bookmark: _Toc114860527][bookmark: _Toc138879211][bookmark: _Toc20936518]5.8	Set UAI test function
[bookmark: _Toc68082546][bookmark: _Toc75377747][bookmark: _Toc83708542][bookmark: _Toc90490955][bookmark: _Toc98401885][bookmark: _Toc114860528][bookmark: _Toc138879212]5.8.1	General
The SS uses the Set UAI test procedure to trigger a change of preference in the UE that will cause the indication of UE Assistance Information (UAI) by the UE, see figure 5.8.1-1. The different types of information that can be sent in a SET UAI REQUEST is preferred RRC state, see clause 6.8.

Figure 5.8.1-1: Set UAI test procedure
[bookmark: _Toc68082547][bookmark: _Toc75377748][bookmark: _Toc83708543][bookmark: _Toc90490956][bookmark: _Toc98401886][bookmark: _Toc114860529][bookmark: _Toc138879213]5.8.2	Initiation
The SS requests the UE to set the preferred RRC state of UE Assistance Information by transmitting a SET UAI REQUEST message and the UE confirms by responding with a SET UAI RESPONSE message.
5.8.3	Reception of SET UAI REQUEST message by UE
When UE receives SET UAI REQUEST message then the UE shall:
1> if the UE is operating in RRC_CONNECTED state:
2>	set its preferred RRC state within the release preference, to the equivalent value as received in the Preferred RRC State of the SET UAI REQUEST message.
2>	transmit SET UAI RESPONSE message.
1>	else:
[bookmark: _Toc68082548]2>	the UE behaviour is unspecified.
[bookmark: _Toc75377749][bookmark: _Toc83708544][bookmark: _Toc90490957][bookmark: _Toc98401887][bookmark: _Toc114860530][bookmark: _Toc138879214]5.9	NR Sidelink Packet Counter reporting procedure
[bookmark: _Toc508294551][bookmark: _Toc51779607][bookmark: _Toc75377750][bookmark: _Toc83708545][bookmark: _Toc90490958][bookmark: _Toc98401888][bookmark: _Toc114860531][bookmark: _Toc138879215]5.9.1	Request NR Sidelink Packet Counter value

Figure 5.9.1-1: NR Sidelink Packet Counter reporting procedure based on TC protocol messages


Figure 5.9.1-2: NR Sidelink Packet Counter reporting procedure based on AT Commands

[bookmark: _Toc508294552][bookmark: _Toc51779608][bookmark: _Toc75377751][bookmark: _Toc83708546][bookmark: _Toc90490959][bookmark: _Toc98401889][bookmark: _Toc114860532][bookmark: _Toc138879216]5.9.1.1	General
The SS uses the NR Sidelink Packet Counter reporting procedure to request reporting of current NR sidelink related state variables. For mode E the state variables STCH_PACKET_COUNTER, PSCCH_PACKET_COUNTER and PSSCH_PACKET_COUNTER of NR sidelink are reported.
[bookmark: _Toc508294553][bookmark: _Toc51779609][bookmark: _Toc75377752][bookmark: _Toc83708547][bookmark: _Toc90490960][bookmark: _Toc98401890][bookmark: _Toc114860533][bookmark: _Toc138879217]5.9.1.2	Initiation
The SS requests the UE to report its current value of STCH_PACKET_COUNTER, PSCCH_PACKET_COUNTER and PSSCH_PACKET_COUNTER of NR sidelink for test loop mode E by transmitting an UE TEST LOOP NR SIDELINK PACKET COUNTER REQUEST message or by transmitting an AT Command +CUSPCREQ.
[bookmark: _Toc508294554][bookmark: _Toc51779610][bookmark: _Toc75377753][bookmark: _Toc83708548][bookmark: _Toc90490961][bookmark: _Toc98401891][bookmark: _Toc114860534][bookmark: _Toc138879218]5.9.1.3	Reception of UE TEST LOOP NR SIDELINK COUNTER REQUEST by the UE
[bookmark: _Toc508294555][bookmark: _Toc51779611]Upon receiving the UE TEST LOOP NR SIDELINK PACKET COUNTER REQUEST message the UE shall:
1>	if TEST_LOOP_MODE_E_ACTIVE is TRUE:
2>	set the IE NR Sidelink PSCCH Packet Counter(s) Value in the UE TEST LOOP PROSE COUNTER RESPONSE message to the value of the state variable(s) PSCCH_PACKET_COUNTER(SL_ID) with SL_ID = 0…PROSE_COMMUNICATION_MONITOR_N;
2>	set the IE NR Sidelink STCH Packet Counter(s) Value in the UE TEST LOOP PROSE COUNTER RESPONSE message to the value of the state variable STCH_PACKET_COUNTER(SL_ID) with SL_ID = 0…PROSE_COMMUNICATION_MONITOR_N;
2>	set the IE NR Sidelink PSSCH Packet Counter(s) Value in the UE TEST LOOP PROSE COUNTER RESPONSE message to the value of the state variable(s) PSSCH_PACKET_COUNTER(SL_ID) with SL_ID = 0…PROSE_COMMUNICATION_MONITOR_N;
2>	send the UE TEST LOOP NR SIDELINK COUNTER RESPONSE message.
1> else:
2>	the UE behaviour is unspecified.
[bookmark: _Toc75377754][bookmark: _Toc83708549][bookmark: _Toc90490962][bookmark: _Toc98401892][bookmark: _Toc114860535][bookmark: _Toc138879219]5.9.1.4	Reception of AT Command +CUSPCREQ by the UE
Upon receiving the AT Command +CUSPCREQ the UE shall:
1>	if TEST_LOOP_MODE_E_ACTIVE is TRUE:
2>	in the response message of command +CUSPCREQ, set the parameter <type1> to 2; set the parameter <format> to 1; set the parameter <length1> to 4*(PROSE_COMMUNICATION_MONITOR_N+1); set the parameter <counter1> to the value of the state variable(s) PSCCH_PACKET_COUNTER(SL_ID) with SL_ID = 0…PROSE_COMMUNICATION_MONITOR_N;
2>	in the response message of command +CUSPCREQ, set the parameter <type2> to 2; set the parameter <format> to 1; set the parameter <length2> to 4*(PROSE_COMMUNICATION_MONITOR_N+1); set the parameter <counter2> to the value of the state variable STCH_PACKET_COUNTER(SL_ID) with SL_ID = 0…PROSE_COMMUNICATION_MONITOR_N;
2>	in the response message of command +CUSPCREQ, set the parameter <type3> to 2; set the parameter <format> to 1; set the parameter <length3> to 4*PROSE_COMMUNICATION_MONITOR_N+1; set the parameter <counter3> to the value of the state variable(s) PSSCH_PACKET_COUNTER(SL_ID) with SL_ID = 0…PROSE_COMMUNICATION_MONITOR_N;
2>	send the response message +CUSPCREQ: [<type1>,<format>,<length1>,<counter1>], [<type2>,<format>,<length2>,<counter2>], [<type3>,<format>,<length3>,<counter3>].
1>	else:
2>	the UE behaviour is unspecified.
[bookmark: _Toc75377755][bookmark: _Toc83708550][bookmark: _Toc90490963][bookmark: _Toc98401893][bookmark: _Toc114860536][bookmark: _Toc138879220]5.10	Set UL Message test function
[bookmark: _Toc75377756][bookmark: _Toc83708551][bookmark: _Toc90490964][bookmark: _Toc98401894][bookmark: _Toc114860537][bookmark: _Toc138879221]5.10.1	General
Same as TS 36.509 [6], subclause 5.10.1.
5.10.2	Initiation
Same as TS 36.509 [6], subclause 5.10.2.
5.10.3	Reception of SET UL MESSAGE REQUEST message by UE
Same as TS 36.509 [6], subclause 5.10.3 with the following exception:
-	the predefined UE capability container is defined in Annex A.1
[bookmark: _Toc114860538][bookmark: _Toc138879222]5.11	UE Power Limit Function (UPLF)
[bookmark: _Toc114860539][bookmark: _Toc138879223]5.11.1	General
The UE Power Limit Function is intended for the SS to communicate to the UE to apply a backoff of transmitted power on the NR primary component carrier when in FR2 carrier aggregation mode.  On activation of this test function, the UE shall apply a configured power backoff on the primary component carrier to provide sufficient power head room for the other (secondary) component carrier(s). The UE power limit function is mandatory for applicable UEs operating in Frequency Range 2 (FR2) and supporting UL CA from Rel-16.
The SS uses the UE Power Limit test mode activation procedure to send a power limit request to the UE. The transmission from the SS  shall be a vector of values, where the number of the reported values equals the back-off or power limit to be applied by the UE.

Figure 5.11.1-1:  Activate Power Limit test mode procedure


Figure 5.11.1-2:  Deactivate Power Limit test mode procedure

[bookmark: _Toc114860540][bookmark: _Toc138879224]5.11.2	Activate Power Limit Procedure
[bookmark: _Toc114860541][bookmark: _Toc138879225]5.11.2.1	Initiation
The SS requests the UE to apply the power limit by transmitting an ACTIVATE POWER LIMIT REQUEST message. The UE confirms that the power limit function is activated by sending an ACTIVATE POWER LIMIT RESPONSE.
[bookmark: _Toc114860542][bookmark: _Toc138879226]5.11.2.2	Reception of ACTIVATE POWER LIMIT REQUEST by UE
When the UE receives the ACTIVATE POWER LIMIT REQUEST message, then the UE shall:
[bookmark: _Hlk103348965]1>	if the UE is operating in FR2 AND is in RRC_CONNECTED state:
2> UE limits power on PCell according to a back-off defined by Xmax,PCell.
[bookmark: _Hlk103349112][bookmark: _Hlk103349102]1>	else;
2>	the UE behaviour is unspecified
The ACTIVATE POWER LIMIT REQUEST and ACTIVATE POWER LIMIT RESPONSE Message Octets Octets and power back-off Xmax,PCell are defined below in Section 6.11.
[bookmark: _Toc114860543][bookmark: _Toc138879227]5.11.3	Deactivate Power Limit Procedure
[bookmark: _Toc114860544][bookmark: _Toc138879228]5.11.3.1	Initiation
The SS requests the UE to deactivate from the power limit state by transmitting a DEACTIVATE POWER LIMIT REQUEST message. The SS should do this when the UE is in RRC_CONNECTED state.
[bookmark: _Toc114860545][bookmark: _Toc138879229]5.11.3.2	Reception of DEACTIVATE POWER LIMIT REQUEST message by UE
When UE receives DEACTIVATE POWER LIMIT REQUEST message then the UE shall:
1>	if the UE is operating in FR2 AND is in RRC_CONNECTED state AND the UE Power Limit test function is active:
2>	Remove UE power limit on PCell and transmit DEACTIVATE POWER LIMIT RESPONSE message.
1> else:
2>	the UE behaviour is unspecified.
[bookmark: _Toc114860546][bookmark: _Toc138879230]5.11.3.3	Removal of power limits by UE
When the UE leaves the RRC_CONNECTED state, the UE shall:
1>	if the UE is operating in FR2 AND the UE Power limit test Function is active
2>	remove UE power limit on PCell;
[bookmark: _Toc508294545][bookmark: _Toc51779601][bookmark: _Toc75427348][bookmark: _Toc99826651][bookmark: _Toc114860547][bookmark: _Toc138879231]5.12	MBMS Packet Counter reporting procedure
[bookmark: _Toc508294546][bookmark: _Toc51779602][bookmark: _Toc75427349][bookmark: _Toc99826652][bookmark: _Toc114860548][bookmark: _Toc138879232]5.12.1	Request MBMS Packet Counter value
Same as TS 36.509 [6], subclause 5.6 with the following exception:
-	MBMS Packet is replaced by MBS Packet
[bookmark: _Toc138879233][bookmark: _Toc75377757][bookmark: _Toc83708552][bookmark: _Toc90490965][bookmark: _Toc98401895][bookmark: _Toc114860549]5.13	Set MUSIM UAI test function
[bookmark: _Toc138879234]5.13.1	General
The SS uses the Set MUSIM UAI test procedure to trigger a change of preference in the MUSIM UE that will cause the indication of UE Assistance Information (UAI) by the UE, see figure 5.8.1-1. The different types of information that can be sent in a SET MUSIM UAI REQUEST is preferred RRC state and gap preference for MUSIM, see clause 6.13.
 
Figure 5.13.1-1: Set MUSIM UAI test procedure

[bookmark: _Toc138879235]5.13.2	Initiation
The SS requests the UE to set the MUSIM related UE Assistance Information by transmitting a SET MUSIM UAI REQUEST message and the UE confirms by responding with a SET MUSIM UAI RESPONSE message.
5.13.3	Reception of SET MUSIM UAI REQUEST message by UE
When UE receives SET MUSIM UAI REQUEST message then the UE shall:
1>	if the MUSIM UE is operating in RRC_CONNECTED state:
2>	set its preferred RRC state within the release preference, to the equivalent value as received in the musim-PreferredRRC-State-r17 of the SET MUSIM UAI REQUEST message.
2>	transmit SET MUSIM UAI RESPONSE message.
1>	if the UE has a preference for MUSIM periodic gap(s):
2>	set its preferred gap preference, to the equivalent value as received in the musim-GapPreferenceList of the SET MUSIM UAI REQUEST message.
2>	transmit SET MUSIM UAI RESPONSE message.
else:
2>	the UE behaviour is unspecified.
[bookmark: _Toc138879236]6	Test Mode Control message definitions
[bookmark: _Toc20936519][bookmark: _Toc68082549][bookmark: _Toc75377758][bookmark: _Toc83708553][bookmark: _Toc90490966][bookmark: _Toc98401896][bookmark: _Toc114860550][bookmark: _Toc138879237]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], subclauses 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], subclauses 5.7.1 and 5.7.2.
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 101xxxxx 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 or TS 24.501 [21] subclause 4.4 depending on whether the TMC message is sent via EPS or 5GC.
[bookmark: _Toc20936520][bookmark: _Toc68082550][bookmark: _Toc75377759][bookmark: _Toc83708554][bookmark: _Toc90490967][bookmark: _Toc98401897][bookmark: _Toc114860551][bookmark: _Toc138879238]6.2	Test mode messages
[bookmark: _Toc20936521][bookmark: _Toc68082551][bookmark: _Toc75377760][bookmark: _Toc83708555][bookmark: _Toc90490968][bookmark: _Toc98401898][bookmark: _Toc114860552][bookmark: _Toc138879239]6.2.1	ACTIVATE TEST MODE
Same as TS 36.509 [6], subclause 6.5.
[bookmark: _Toc20936522][bookmark: _Toc68082552][bookmark: _Toc75377761][bookmark: _Toc83708556][bookmark: _Toc90490969][bookmark: _Toc98401899][bookmark: _Toc114860553][bookmark: _Toc138879240]6.2.2	ACTIVATE TEST MODE COMPLETE
Same as TS 36.509 [6], subclause 6.6.
[bookmark: _Toc20936523][bookmark: _Toc68082553][bookmark: _Toc75377762][bookmark: _Toc83708557][bookmark: _Toc90490970][bookmark: _Toc98401900][bookmark: _Toc114860554][bookmark: _Toc138879241]6.2.3	DEACTIVATE TEST MODE
Same as TS 36.509 [6], subclause 6.7.
[bookmark: _Toc20936524][bookmark: _Toc68082554][bookmark: _Toc75377763][bookmark: _Toc83708558][bookmark: _Toc90490971][bookmark: _Toc98401901][bookmark: _Toc114860555][bookmark: _Toc138879242]6.2.4	DEACTIVATE TEST MODE COMPLETE
Same as TS 36.509 [6], subclause 6.8.
[bookmark: _Toc20936525][bookmark: _Toc68082555][bookmark: _Toc75377764][bookmark: _Toc83708559][bookmark: _Toc90490972][bookmark: _Toc98401902][bookmark: _Toc114860556][bookmark: _Toc138879243]6.3	Test loop messages
[bookmark: _Toc20936526][bookmark: _Toc68082556][bookmark: _Toc75377765][bookmark: _Toc83708560][bookmark: _Toc90490973][bookmark: _Toc98401903][bookmark: _Toc114860557][bookmark: _Toc138879244]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.
[bookmark: _Toc20936527][bookmark: _Toc68082557][bookmark: _Toc75377766]-	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.

	Reserved
	C0
	octet 1

	A8
	A7
	A6
	A5
	A4
	A3
	A2
	A1
	octet 2

	A0
	Reserved
	octet 3



A8..A0 = 0..511 representing MRB-Identity -1, where MRB-Identity identifies the Multicast MRB in accordance to TS 38.331 [11] (binary coded, A8 is most significant bit and A0 least significant bit).
A4..A0= 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, A4 is most significant bit and A0 least significant bit).
C0=0 is used to trigger the UE to count the MBS packet on Multicast MRB of the MRB-Identity configured in A8..A0; C0=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 A4..A0.
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.
[bookmark: _Toc83708561][bookmark: _Toc90490974][bookmark: _Toc98401904][bookmark: _Toc114860558][bookmark: _Toc138879245]6.3.2	CLOSE UE TEST LOOP COMPLETE
Same as TS 36.509 [6], subclause 6.2.
[bookmark: _Toc20936528][bookmark: _Toc68082558][bookmark: _Toc75377767][bookmark: _Toc83708562][bookmark: _Toc90490975][bookmark: _Toc98401905][bookmark: _Toc114860559][bookmark: _Toc138879246]6.3.3	OPEN UE TEST LOOP
Same as TS 36.509 [6], subclause 6.3.
[bookmark: _Toc20936529][bookmark: _Toc68082559][bookmark: _Toc75377768][bookmark: _Toc83708563][bookmark: _Toc90490976][bookmark: _Toc98401906][bookmark: _Toc114860560][bookmark: _Toc138879247]6.3.4	OPEN UE TEST LOOP COMPLETE
Same as TS 36.509 [6], subclause 6.4.
[bookmark: _Toc20936530][bookmark: _Toc68082560][bookmark: _Toc75377769][bookmark: _Toc83708564][bookmark: _Toc90490977][bookmark: _Toc98401907][bookmark: _Toc114860561][bookmark: _Toc138879248]6.3.5	Void
[bookmark: _Toc20936531][bookmark: _Toc68082561][bookmark: _Toc75377770][bookmark: _Toc83708565][bookmark: _Toc90490978][bookmark: _Toc98401908][bookmark: _Toc114860562][bookmark: _Toc138879249]6.3.6	Void
[bookmark: _Toc20936532][bookmark: _Toc68082562][bookmark: _Toc75377771][bookmark: _Toc83708566][bookmark: _Toc90490979][bookmark: _Toc98401909][bookmark: _Toc114860563][bookmark: _Toc138879250]6.4	Beamlock messages
[bookmark: _Toc20936533][bookmark: _Toc68082563][bookmark: _Toc75377772][bookmark: _Toc83708567][bookmark: _Toc90490980][bookmark: _Toc98401910][bookmark: _Toc114860564][bookmark: _Toc138879251]6.4.1	ACTIVATE BEAMLOCK
This message is only sent in the direction SS to UE.
	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], sub clause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], sub clause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1

	UE Beamlock test Function
	
	M
	V
	1



where message type is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	1
	0
	0
	0
	0
	0
	octet 1



where UE Beamlock test Function is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	
	
	
	
	
	
	X1
	X2
	octet 1



where X1,X2 = 01 for activate beamlock of Tx only, 10 for activate beamlock of Rx only and 11 for activate beamlock of both TxRx.
NOTE: X1,X2 = 00 is not used
[bookmark: _Toc20936534][bookmark: _Toc68082564][bookmark: _Toc75377773][bookmark: _Toc83708568][bookmark: _Toc90490981][bookmark: _Toc98401911][bookmark: _Toc114860565][bookmark: _Toc138879252]6.4.2	ACTIVATE BEAMLOCK COMPLETE
This message is only sent in the direction UE to SS.
	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], sub clause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], sub clause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1



where message type is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	1
	0
	0
	0
	0
	1
	octet 1



[bookmark: _Toc20936535][bookmark: _Toc68082565][bookmark: _Toc75377774][bookmark: _Toc83708569][bookmark: _Toc90490982][bookmark: _Toc98401912][bookmark: _Toc114860566][bookmark: _Toc138879253]6.4.3	DEACTIVATE BEAMLOCK
This message is only sent in the direction SS to UE.
	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], sub clause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], sub clause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1



where message type is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	1
	0
	0
	0
	1
	0
	octet 1



[bookmark: _Toc20936536][bookmark: _Toc68082566][bookmark: _Toc75377775][bookmark: _Toc83708570][bookmark: _Toc90490983][bookmark: _Toc98401913][bookmark: _Toc114860567][bookmark: _Toc138879254]6.4.4	DEACTIVATE BEAMLOCK COMPLETE
This message is only sent in the direction UE to SS.
	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], sub clause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], sub clause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1



where message type is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	1
	0
	0
	0
	1
	1
	octet 1



[bookmark: _Toc20936537][bookmark: _Toc68082567][bookmark: _Toc75377776][bookmark: _Toc83708571][bookmark: _Toc90490984][bookmark: _Toc98401914][bookmark: _Toc114860568][bookmark: _Toc138879255]6.5	UE SS-RSRP per receiver branch reporting messages
[bookmark: _Toc20936538][bookmark: _Toc68082568][bookmark: _Toc75377777][bookmark: _Toc83708572][bookmark: _Toc90490985][bookmark: _Toc98401915][bookmark: _Toc114860569][bookmark: _Toc138879256]6.5.1	SS-RSRPB REPORT REQUEST
This message is only sent in the direction SS to UE.
	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], subclause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], sub clause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1

	SS-RSRPB Measurement Config
	
	M
	V
	1



where message type is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	1
	0
	0
	1
	0
	0
	octet 1



where SS-RSRPB Measurement Config is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	X8
	X7
	X6
	X5
	X4
	X3
	X2
	X1
	octet 1



This maps to the MeasObjectId as configured by the RRC Reconfig Message.
[bookmark: _Toc20936539][bookmark: _Toc68082569][bookmark: _Toc75377778][bookmark: _Toc83708573][bookmark: _Toc90490986][bookmark: _Toc98401916][bookmark: _Toc114860570][bookmark: _Toc138879257]6.5.2	SS-RSRPB REPORT RESPONSE
This message is only sent in the direction UE to SS representing the measured SS-RSRPB. The reporting range of SS-RSRPB (0 to 126) maps to the RSRP values in dBm as per Table 10.1.6.1-1 in TS 38.133. To report SS-RSRPB (0 to 126) per measured SSB, UE shall send 3 Octets, the First Octet reporting the Measured SSB ID (values 0 to 63 representing 6 bits X1 to X6 of Octet 1), Second Octet reporting SS-RSRPB for Branch#0 and third Octet reporting SS-RSRPB for Branch#1.
	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], subclause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], sub clause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1

	SS-RSRPB report response param
	
	M
	V
	3



where message type is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	1
	0
	0
	1
	0
	1
	octet 1



where SS-RSRPB report response param is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	Reserved
	X6
	X5
	X4
	X3
	X2
	X1
	octet 1

	16
	15
	14
	13
	12
	11
	10
	9
	bit no.

	X16
	X15
	X14
	X13
	X12
	X11
	X10
	X9
	octet 2

	24
	23
	22
	21
	20
	19
	18
	17
	bit no.

	X24
	X23
	X22
	X21
	X20
	X19
	X18
	X17
	octet 3



where X1 to X24 spanning over three octets shall have the following definition:
	Definition
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	SSB ID
	Reserved
	X6
	X5
	X4
	X3
	X2
	X1
	octet 1

	RSRPB Branch #0
	0
	X15
	X14
	X13
	X12
	X11
	X10
	X9
	octet 2

	RSRPB Branch #1
	0
	X23
	X22
	X21
	X20
	X19
	X18
	X17
	octet 3



[bookmark: _Toc20936540][bookmark: _Toc68082570][bookmark: _Toc75377779][bookmark: _Toc83708574][bookmark: _Toc90490987][bookmark: _Toc98401917][bookmark: _Toc114860571][bookmark: _Toc138879258]6.6	UE Positioning messages
[bookmark: _Toc20936541][bookmark: _Toc68082571][bookmark: _Toc75377780][bookmark: _Toc83708575][bookmark: _Toc90490988][bookmark: _Toc98401918][bookmark: _Toc114860572][bookmark: _Toc138879259]6.6.1	RESET UE POSITIONING STORED INFORMATION
[bookmark: _Toc20936542][bookmark: _Toc68082572][bookmark: _Toc75377781][bookmark: _Toc83708576]This message is only sent in the direction SS to UE.
	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [7], subclause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [7], subclause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1

	UE Positioning Technology
	
	M
	V
	1



where message type is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	0
	0
	1
	0
	0
	0
	octet 1



where UE Positioning Technology is a single octet IE:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	UE Positioning Technology
	octet 1



UE Positioning Technology value
Bits
8 7 6 5 4 3 2 1
0 0 0 0 0 0 0 0	AGNSS
0 0 0 0 0 0 0 1	OTDOA
0 0 0 0 0 0 1 0	MBS
0 0 0 0 0 0 1 1	WLAN
0 0 0 0 0 1 0 0	Bluetooth
0 0 0 0 0 1 0 1	Sensor
[bookmark: OLE_LINK19][bookmark: OLE_LINK20]0 0 0 0 0 1 1 0	Multi-RTT
0 0 0 0 0 1 1 1	DL-TDOA
0 0 0 0 1 0 0 0	DL-AoD

All other cause values are reserved for future use.
[bookmark: _Toc90490989][bookmark: _Toc98401919][bookmark: _Toc114860573][bookmark: _Toc138879260]6.6.2	UPDATE UE LOCATION INFORMATION
[bookmark: _Toc75377782][bookmark: _Toc83708577][bookmark: _Toc90490990][bookmark: _Toc20936543][bookmark: _Toc68082573]Same as TS 36.509 [6], subclause 6.12.
[bookmark: _Toc98401920][bookmark: _Toc114860574][bookmark: _Toc138879261]6.7	NSSAI delete messages
[bookmark: _Toc20936544][bookmark: _Toc68082574][bookmark: _Toc75377783][bookmark: _Toc83708578][bookmark: _Toc90490991][bookmark: _Toc98401921][bookmark: _Toc114860575][bookmark: _Toc138879262][bookmark: _Hlk8848611]6.7.1	NSSAI DELETE REQUEST
This message is only sent in the direction SS to UE.
	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], sub clause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], sub clause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1

	Delete NSSAI type
	
	M
	V
	1

	Configured NSSAI
	
	CV- ConfNSSAI
	V
	3

	Allowed NSSAI
	
	CV- AllowedNSSAI
	V
	4



	Condition
	Explanation

	CV- ConfNSSAI
	This IE is mandatory present if the IE "Delete NSSAI type" is set to Delete Configured NSSAI. Else it shall be absent.

	CV- AllowedNSSAI
	This IE is mandatory present if the IE "Delete NSSAI type" is set to Delete Allowed NSSAI. Else it shall be absent.



where message type is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	1
	0
	0
	1
	1
	0
	octet 1



[bookmark: _Hlk8741409]where Delete NSSAI type is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	Reserved
	E1
	E0
	octet 2



E1=0 and E0=0; Delete default configured NSSAI.
E1=0 and E0=1; Delete Configured NSSAI.
E1=1 and E0=0: Delete Allowed NSSAI.
where Configured NSSAI type
E1=1 and E0=1: Reserved.
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	MCC digit 2
	MCC digit 1
	octet 3

	MNC digit 3
	MCC digit 3
	octet 4

	MNC digit 2
	MNC digit 1
	octet 5



Octets 3,4 and 5 all set to "00000000": Delete configured NSSAI for all configured PLMNs.
At least one of octets 3,4 or 5 <> "00000000": Delete configured NSSAI for the PLMN indicated by octet 3.4 and 5, 
-	where octets 3 and 4 (bits 1 to 4) is MCC, Mobile country code. The MCC is BCD coding. The MCC field is coded as in ITU-T Rec. E212 [39], annex A; and
-	where octet 4 (bits 5 to 8) and octet 5 is MNC, Mobile network code. The MNC is BCD coding. The MNC shall consist of 2 or 3 digits. If only two digits are used in the MNC then shall MNC digit 3 be set to "1111".
where Allowed NSSAI:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	MCC digit 2
	MCC digit 1
	octet 3

	MNC digit 3
	MCC digit 3
	octet 4

	MNC digit 2
	MNC digit 1
	octet 5

	Reserved
	
	A1
	A0
	octet 6



Octets 3,4 and 5 all set to "00000000": Delete NSSAI for all allowed PLMNs.
At least one of octets 3,4 or 5 <> "00000000": Delete allowed NSSAI for the PLMN indicated by octet 3.4 and 5,
-	where octets 3 and 4 (bits 1 to 4): MCC, Mobile country code. The MCC is BCD Coding. The MCC field is coded as in ITU-T Rec. E212 [39], annex A; and
[bookmark: _Hlk8735779]-	where octet 4 (bits 5 to 8) and octet 5 is MNC, Mobile network code. The MNC is BCD coding. The MNC shall consist of 2 or 3 digits. If only two digits are used in the MNC then shall MNC digit 3 be coded as "1111"; and
-	where octet 6 is
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	Reserved
	
	A1
	A0
	octet 6



where A0 and A1 define the access type:
	A1
	A0
	Value

	0
	0
	3GPP access

	0
	1
	Non-3GPP access

	1
	0
	3GPP access and non-3GPP access

	1
	1
	reserved



[bookmark: _Toc20936545][bookmark: _Toc68082575][bookmark: _Toc75377784][bookmark: _Toc83708579][bookmark: _Toc90490992][bookmark: _Toc98401922][bookmark: _Toc114860576][bookmark: _Toc138879263][bookmark: _Hlk8848648]6.7.2	NSSAI DELETE RESPONSE
This message is only sent in the direction UE to SS.
	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], sub clause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], sub clause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1



where message type is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	1
	0
	0
	1
	1
	1
	octet 1



[bookmark: _Toc12453968][bookmark: _Toc68082576][bookmark: _Toc75377785][bookmark: _Toc83708580][bookmark: _Toc90490993][bookmark: _Toc98401923][bookmark: _Toc114860577][bookmark: _Toc138879264][bookmark: _Toc20936546]6.8	SET UAI REQUEST
[bookmark: _Toc12453969][bookmark: _Toc68082577][bookmark: _Toc75377786][bookmark: _Toc83708581][bookmark: _Toc90490994][bookmark: _Toc98401924][bookmark: _Toc114860578][bookmark: _Toc138879265]6.8.1	SET UAI REQUEST
This message is only sent in the direction SS to UE.
	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], sub clause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], sub clause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1

	Preferred RRC State
	
	M
	V
	1



where message type is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	1
	0
	1
	0
	0
	0
	octet 1



where Preferred RRC State is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	Reserved
	E1
	E0
	octet 2



E1=0 and E0=0; idle.
E1=0 and E0=1; inactive.
E1=1 and E0=0: connected.
E1=1 and E0=1: outOfConnected.
[bookmark: _Toc68082578][bookmark: _Toc75377787][bookmark: _Toc83708582][bookmark: _Toc90490995][bookmark: _Toc98401925][bookmark: _Toc114860579][bookmark: _Toc138879266]6.8.2	SET UAI RESPONSE
This message is only sent in the direction UE to SS.
	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], sub clause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], sub clause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1



where message type is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	1
	0
	1
	0
	0
	1
	octet 1



[bookmark: _Toc75377788][bookmark: _Toc83708583][bookmark: _Toc90490996][bookmark: _Toc98401926][bookmark: _Toc114860580][bookmark: _Toc138879267]6.9	NR SIDELINK PACKET COUNTER reporting messages
[bookmark: _Toc508294582][bookmark: _Toc51779641][bookmark: _Toc75377789][bookmark: _Toc83708584][bookmark: _Toc90490997][bookmark: _Toc98401927][bookmark: _Toc114860581][bookmark: _Toc138879268]6.9.1	UE TEST LOOP NR SIDELINK PACKET COUNTER REQUEST
This message is only sent in the direction SS to UE.
	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], subclause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], subclause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1



where message type is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	1
	0
	1
	0
	1
	0
	octet 1



[bookmark: _Toc508294583][bookmark: _Toc51779642][bookmark: _Toc75377790][bookmark: _Toc83708585][bookmark: _Toc90490998][bookmark: _Toc98401928][bookmark: _Toc114860582][bookmark: _Toc138879269]6.9.2	UE TEST LOOP NR SIDELINK PACKET COUNTER RESPONSE
This message is only sent in the direction UE to SS.
	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], subclause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], subclause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1

	NR Sidelink PSCCH Packet Counter(s) Value
	
	CV-ModeE
	TLV
	4*(NC+1)+2

	NR Sidelink STCH Packet Counter(s) Value
	
	CV-ModeE
	TLV
	4*(NC+1)+2

	NR Sidelink PSSCH Packet Counter(s) Value
	
	CV-ModeE
	TLV
	4*(NC+1)+2



	Condition
	Explanation

	CV-ModeE
	This IE is mandatory present if TEST_LOOP_MODE_E_ACTIVE is TRUE else it shall be absent. NC = PROSE_COMMUNICATION_MONITOR_N.



where message type is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	1
	0
	1
	0
	1
	1
	octet 1



And where NR Sidelink PSCCH Packet Counter(s) Value is:
	8		7		6		5		4		3		2		1
	

	NR Sidelink PSCCH Packet Counter(s) Value type
	octet 1

	Length of NR Sidelink PSCCH Packet Counter(s) Value contents in bytes
	octet 2

	NR Sidelink PSCCH Packet Counter IE #0
	octet 3
octet 4
octet 5
octet 6

	…
	

	NR Sidelink PSCCH Packet Counter IE #NC
	octet 3+4 * NC
octet 4+4 * NC
octet 5+4 * NC 
octet 6+4 * NC



And where NR Sidelink PSCCH Packet Counter(s) Value type is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	0
	0
	0
	0
	0
	0
	0
	1
	octet 1



And where NR Sidelink PSCCH Packet Counter IE #n is:
	D31
	D30
	D29
	D28
	D27
	D26
	D25
	D24
	octet 1

	D23
	D22
	D21
	D20
	D19
	D18
	D17
	D16
	octet 2

	D15
	D14
	D13
	D12
	D11
	D10
	D9
	D8
	octet 3

	D7
	D6
	D5
	D4
	D3
	D2
	D1
	D0
	octet 4



D31..D0 = PSCCH packet counter 0.. 4294967295 (binary coded, D31 is most significant bit and D0 least significant bit) corresponding to PSCCH_PACKET_COUNTER(SL_ID = n).
And where NR Sidelink STCH Packet Counter(s) Value is:
	8		7		6		5		4		3		2		1
	

	NR Sidelink STCH Packet Counter(s) Value type
	octet 1

	Length of NR Sidelink STCH Packet Counter(s) Value in bytes
	octet 2

	NR Sidelink STCH Packet Counter IE #0
	octet 3
octet 4
octet 5
octet 6

	…
	

	NR Sidelink STCH Packet Counter IE #NC
	octet 3+4 * NC
octet 4+4 * NC
octet 5+4 * NC
octet 6+4 * NC



where NR Sidelink STCH Packet Counter(s) Value type is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	0
	0
	0
	0
	0
	0
	1
	0
	octet 1



And where NR Sidelink STCH Packet Counter IE #n is:
	E31
	E30
	E29
	E28
	E27
	E26
	E25
	E24
	octet 1

	E23
	E22
	E21
	E20
	E19
	E18
	E17
	E16
	octet 2

	E15
	E14
	E13
	E12
	E11
	E10
	E9
	E8
	octet 3

	E7
	E6
	E5
	E4
	E3
	E2
	E1
	E0
	octet 4



E31..E0 = STCH Packet Counter value 0.. 4294967295 (binary coded, E31 is most significant bit and E0 least significant bit) corresponding to STCH_PACKET_COUNTER(SL_ID = n).
And where NR Sidelink PSSCH Packet Counter(s) Value is:
	8		7		6		5		4		3		2		1
	

	NR Sidelink PSSCH Packet Counter(s) Value type
	octet 1

	Length of NR Sidelink PSSCH Packet Counter(s) Value contents in bytes
	octet 2

	NR Sidelink PSSCH Packet Counter IE #0
	octet 3
octet 4
octet 5
octet 6

	…
	

	NR Sidelink PSSCH Packet Counter IE #NC
	octet 3+4 * NC
octet 4+4 * NC
octet 5+4 * N
octet 6+4 * NC



And where NR Sidelink PSSCH Packet Counter(s) Value type is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	0
	0
	0
	0
	0
	0
	1
	1
	octet 1



And where NR Sidelink PSSCH Packet Counter IE #n is:
	F31
	F30
	F29
	F28
	F27
	F26
	F25
	F24
	octet 1

	F23
	F22
	F21
	F20
	F19
	F18
	F17
	F16
	octet 2

	F15
	F14
	F13
	F12
	F11
	F10
	F9
	F8
	octet 3

	F7
	F6
	F5
	F4
	F3
	F2
	F1
	F0
	octet 4



F31..F0 = PSSCH packet counter 0.. 4294967295 (binary coded, F31 is most significant bit and F0 least significant bit) corresponding to PSSCH_PACKET_COUNTER(SL_ID = n).
[bookmark: _Toc75377791][bookmark: _Toc83708586][bookmark: _Toc90490999][bookmark: _Toc98401929][bookmark: _Toc114860583][bookmark: _Toc138879270][bookmark: _Toc68082579]6.10	SET UL MESSAGE
[bookmark: _Toc75377792][bookmark: _Toc83708587][bookmark: _Toc90491000][bookmark: _Toc98401930][bookmark: _Toc114860584][bookmark: _Toc138879271]6.10.1	SET UL MESSAGE REQUEST 
Same as TS 36.509 [6], subclause 6.19.1
[bookmark: _Toc75377793][bookmark: _Toc83708588][bookmark: _Toc90491001][bookmark: _Toc98401931][bookmark: _Toc114860585][bookmark: _Toc138879272]6.10.2	SET UL MESSAGE RESPONSE
Same as TS 36.509 [6], subclause 6.19.2.
[bookmark: _Toc114860586][bookmark: _Toc138879273]6.11	Power Limit messages
[bookmark: _Toc114860587][bookmark: _Toc138879274]6.11.1	ACTIVATE POWER LIMIT REQUEST
The values sent the SS as part of this test function maps to the values defined in Table 6.11.1-1.
For intra-band contiguous FR2 UL-CA scenarios where it is critical to prevent drop of the secondary component carrier(s) due to prioritization rules in section 7.5 of TS 38.213, a parameter Xmax,f,PCell  is defined for the Pcell such that
[bookmark: _Hlk103728514]Xmax, PCell  = 10 log10(total aggregated BW/PCell BW) 
Xmax,i,PCell  is the back-off in transmit power applied on the primary component carrier from PCMAX,f,c. This ensure sufficient power allocation is possible on the secondary component carrier(s)
This message is only sent in the direction SS to UE.
	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [7], subclause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [7], subclause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1

	TOTAL NR AGGREGATED BANDWIDTH
	
	M
	V
	1

	PCELL NR BANDWIDTH
	
	M
	V
	1



where message type is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	1
	0
	1
	1
	1
	0
	octet 1



[bookmark: _Hlk103116672]where TOTAL NR AGGREGATED BANDWIDTH is a single octet IE:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	X8
	X7
	X6
	X5
	X4
	X3
	X2
	X1
	octet 1



and represents the total NR aggregated bandwidth as per the equation below:

where PCELL NR BANDWIDTH is a single octet IE:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	X8
	X7
	X6
	X5
	X4
	X3
	X2
	X1
	octet 1



and represents the PCell NR bandwidth as per the equation below:

[bookmark: _Toc114860588][bookmark: _Toc138879275]6.11.2	ACTIVATE POWER LIMIT RESPONSE
This message is only sent in the direction UE to SS.
	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], sub clause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], sub clause 11.2.3.1.2
	M
	V
	½

	 Message Type
	
	M
	V
	1



[bookmark: _Hlk103116724]where message type is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	1
	0
	1
	1
	1
	1
	octet 1



[bookmark: _Toc114860589][bookmark: _Toc138879276]6.11.3	DEACTIVATE POWER LIMIT REQUEST
This message is only sent in the direction SS to UE
	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], sub clause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], sub clause 11.2.3.1.2
	M
	V
	½

	 Message Type
	
	M
	V
	1



[bookmark: _Hlk103116753]where message type is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	1
	1
	0
	0
	0
	0
	octet 1



[bookmark: _Toc114860590][bookmark: _Toc138879277]6.11.4	DEACTIVATE POWER LIMIT RESPONSE
This message is only sent in the direction UE to SS.
	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], sub clause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], sub clause 11.2.3.1.2
	M
	V
	½

	Message Type
	
	M
	V
	1



[bookmark: _Hlk103116763]where message type is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	1
	1
	0
	0
	0
	1
	octet 1



[bookmark: _Toc114860591][bookmark: _Toc138879278]6.12	UE TEST LOOP MODE C MBMS PACKET COUNTER reporting messages
[bookmark: _Toc114860592][bookmark: _Toc138879279]6.12.1	UE TEST LOOP MODE C MBMS PACKET COUNTER REQUEST
Same as TS 36.509 [6], subclause 6.10
[bookmark: _Toc114860593][bookmark: _Toc138879280]6.12.2	UE TEST LOOP MODE C MBMS PACKET COUNTER RESPONSE
Same as TS 36.509 [6], subclause 6.11.
[bookmark: _Toc138879281][bookmark: _Toc75377794][bookmark: _Toc83708589][bookmark: _Toc90491002][bookmark: _Toc98401932][bookmark: _Toc114860594]6.13	SET MUSIM UAI REQUEST
[bookmark: _Toc138879282]6.13.1	SET MUSIM UAI REQUEST
This message is only sent in the direction SS to UE.
	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], sub clause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], sub clause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1

	musim-PreferredRRC-State
	
	M
	V
	1

	musim-GapPreferenceList
	
	CV-musimGap
	TLV
	5*(NC+1)+2



	Condition
	Explanation

	CV-musimGap
	0 ≤ NC ≤ 3.



where message type is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	1
	1
	0
	0
	1
	0
	octet 1



where musim-PreferredRRC-State is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	Reserved
	E1
	E0
	octet 3



E1=0 and E0=0; idle.
E1=0 and E0=1; inactive.
E1=1 and E0=0: outOfConnected.
E1=1 and E0=1: Reserved.
where musim-GapPreferenceList is:
	8		7		6		5		4		3		2		1
	

	musim-GapPreferenceList Value type
	octet 1

	Length of musim-GapPreferenceList Value contents in bytes
	octet 2

	musim-GapPreferenceList IE #0
	octet 3
octet 4
octet 5
octet 6
octet 7

	…
	

	musim-GapPreferenceList IE #NC
	octet 3+5 * NC
octet 4+5 * NC
octet 5+5 * NC 
octet 6+5 * NC
octet 7+5 * NC



And where musim-GapPreferenceList Value type is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	0
	0
	0
	0
	0
	0
	0
	1
	octet 1


And where musim-GapPreferenceList IE #n is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	A9
	A8
	A7
	A6
	A5
	A4
	A3
	A2
	octet 1

	A1
	A0
	B3
	B2
	B1
	B0
	Reserved
	octet 2

	C2
	C1
	C0
	D3
	D2
	D1
	D0
	Reserved
	octet 3

	E13
	E12
	E11
	E10
	E9
	E8
	E7
	E6
	octet 4

	E5
	E4
	E3
	E2
	E1
	E0
	Reserved
	octet 5


 
A9..A0 = 0..1023 Indicates gap starting SFN number for the aperiodic MUSIM gap preference (binary coded, A9 is most significant bit and A0 least significant bit).
B3..B0 = 0..9 Indicates gap starting subframe number for the aperiodic MUSIM gap(binary coded, B3 is most significant bit and B0 least significant bit).
C2..C0 = 0..4 Indicates the length of the UE's MUSIM gap as specified in TS 38.133 [14] clause 9.1.10. This field is mandatory present for both periodic gap and aperiodic gap preference indication (binary coded, C2 is most significant bit and C0 least significant bit).
C2..C0 = 0; ms3.
C2..C0 = 1; ms4.
C2..C0 = 2; ms6.
C2..C0 = 3; ms10.
C2..C0 = 4; ms20.
D3..D0 = 0..8 Indicates the gap repetition period in ms for the periodic MUSIM gap as specified in TS 38.133 [14] clause 9.1.10 (binary coded, D3 is most significant bit and D0 least significant bit).
D3..D0 = 0; ms20.
D3..D0 = 1; ms40.
D3..D0 = 2; ms80.
D3..D0 = 3; ms160.
D3..D0 = 4; ms320.
D3..D0 = 5; ms640.
D3..D0 = 6; ms1280.
D3..D0 = 7; ms2560.
D3..D0 = 8; ms5120.
E13..E0= 0.. (gap repetition period-1) Indicates the gap offset in number of subframes for the periodic MUSIM gap as specified in TS 38.133 [14] clause 9.1.10. This field is mandatory present for the periodic MUSIM gap indication (binary coded, E13 is most significant bit and E0 least significant bit).
[bookmark: _Toc138879283]6.13.2	SET MUSIM UAI RESPONSE
This message is only sent in the direction UE to SS.
	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], sub clause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], sub clause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1



where message type is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	1
	1
	0
	0
	1
	1
	octet 1



[bookmark: _Toc138879284]7	Variables, constants and timers
[bookmark: _Toc20936547][bookmark: _Toc68082580][bookmark: _Toc75377795][bookmark: _Toc83708590][bookmark: _Toc90491003][bookmark: _Toc98401933][bookmark: _Toc114860595][bookmark: _Toc138879285]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.
[bookmark: _Toc20936548][bookmark: _Toc68082581][bookmark: _Toc75377796][bookmark: _Toc83708591][bookmark: _Toc90491004][bookmark: _Toc98401934][bookmark: _Toc114860596][bookmark: _Toc138879286]7.2	Constants
Same as [9] TS 36.509, subclause 7.2.
[bookmark: _Toc20936549][bookmark: _Toc68082582][bookmark: _Toc75377797][bookmark: _Toc83708592][bookmark: _Toc90491005][bookmark: _Toc98401935][bookmark: _Toc114860597][bookmark: _Toc138879287]7.3	Timers
Same as [9] TS 36.509, subclause 7.3.
[bookmark: _Toc20936550][bookmark: _Toc68082583][bookmark: _Toc75377798][bookmark: _Toc83708593][bookmark: _Toc90491006][bookmark: _Toc98401936][bookmark: _Toc114860598][bookmark: _Toc138879288]7.4	Configurable parameters
Same as [9] TS 36.509, subclause 7.4.
[bookmark: _Toc20936551][bookmark: _Toc68082584][bookmark: _Toc75377799][bookmark: _Toc83708594][bookmark: _Toc90491007][bookmark: _Toc98401937][bookmark: _Toc114860599][bookmark: _Toc138879289]8	Electrical Man Machine Interface (EMMI)
The EMMI is used for automation of conformance testing. The commands used on the EMMI by the System Simulator, shall be limited to those specified in TS 38.523-3 [3]. An illustration is given in figure 8-1 as an example.
At the System Simulator side, the logical EMMI using mandatory AT commands shall interface with the Main Test Component (MTC) of TTCN test cases which hosts the Upper Tester. The physical EMMI interface towards the UE may be for example a standard USB interface. Other interfaces of proprietary or standardized type shall not be precluded.
At the UE side an adapter needs to be provided by the UE manufacturer for converting the commands into the UE manufacturer specific interface and format.
The use of EMMI is optional for the UE.


Figure 8-1: An example of EMMI and its use for automation of signalling testing

[bookmark: historyclause][bookmark: _Toc42778755][bookmark: _Toc42785202][bookmark: _Toc43210231][bookmark: _Toc51948515][bookmark: _Toc52162590][bookmark: _Toc60916228][bookmark: _Toc68197432][bookmark: _Toc75880690][bookmark: _Toc83708595][bookmark: _Toc90491008][bookmark: _Toc98401938][bookmark: _Toc114860600][bookmark: _Toc138879290][bookmark: _Toc20936552][bookmark: _Toc68082585][bookmark: _Toc75377800]
Annex A (normative):
Pre-defined message containers used for testing
A.1	Predefined UE Capability container
NOTE:	For sake of testability, the below container list does not describe the true capability of the UE and does not rely on UEs support of EN-DC.
ue-CapabilityRAT-ContainerList 
{
  {
    rat-Type nr,
      ue-CapabilityRAT-Container
  },
  {
    rat-Type eutra-nr,
      ue-CapabilityRAT-Container
  }
}
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