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Foreword
This Technical Report 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.
In the present document, modal verbs have the following meanings:
shall	indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should	indicates a recommendation to do something
should not	indicates a recommendation not to do something
may	indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can	indicates that something is possible
cannot	indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will	indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not	indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: _Toc46155764][bookmark: _Toc46238317][bookmark: _Toc46239144][bookmark: _Toc46384145][bookmark: _Toc46480228][bookmark: _Toc51833566][bookmark: _Toc58504672][bookmark: _Toc70258644]
1	Scope
The present document contains the findings of the Study on 5G NR UE full stack testing of network slicing and the proposed test cases.
[bookmark: _Toc46155765][bookmark: _Toc46238318][bookmark: _Toc46239145][bookmark: _Toc46384146][bookmark: _Toc46480229][bookmark: _Toc51833567][bookmark: _Toc58504673][bookmark: _Toc70258645]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 38.323: "NR; Packet Data Convergence Protocol (PDCP) specification"
[3]	3GPP TS 38.321: "NR; Medium Access Control (MAC) protocol specification"
[4]	3GPP TS 38.322: "NR; Radio Link Control (RLC) protocol specification"
[5] 	3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol Specification".
[6] 	3GPP TS 38.508-1: "5GS;User Equipment (UE) conformance specification;Part 1: Common test environment"
[7] 	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[8]	 3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System; Stage 2"
[9] 	3GPP TS 24.501: "Non-Access-Stratum (NAS) protocol for 5G System (5GS); stage 3".
[10]	 3GPP TS 24.526: "UE policies for 5G System (5GS); Stage 3"
[bookmark: _Toc46155766][bookmark: _Toc46238319][bookmark: _Toc46239146][bookmark: _Toc46384147][bookmark: _Toc46480230][bookmark: _Toc51833568][bookmark: _Toc58504674][bookmark: _Toc70258646]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc46155767][bookmark: _Toc46238320][bookmark: _Toc46239147][bookmark: _Toc46384148][bookmark: _Toc46480231][bookmark: _Toc51833569][bookmark: _Toc58504675][bookmark: _Toc70258647]3.1	Terms
For the purposes of the present document, the terms given in 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 TR 21.905 [1].
[bookmark: _Toc46155768][bookmark: _Toc46238321][bookmark: _Toc46239148][bookmark: _Toc46384149][bookmark: _Toc46480232][bookmark: _Toc51833570][bookmark: _Toc58504676][bookmark: _Toc70258648]3.2	Symbols
FFS
[bookmark: _Toc46155769][bookmark: _Toc46238322][bookmark: _Toc46239149][bookmark: _Toc46384150][bookmark: _Toc46480233][bookmark: _Toc51833571][bookmark: _Toc58504677][bookmark: _Toc70258649]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 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 TR 21.905 [1].
[bookmark: _Toc46155770][bookmark: _Toc46238323][bookmark: _Toc46239150][bookmark: _Toc46384151][bookmark: _Toc46480234][bookmark: _Toc51833572][bookmark: _Toc58504678][bookmark: _Toc70258650]4	General
[bookmark: _Toc46480235][bookmark: _Toc51833573][bookmark: _Toc58504679][bookmark: _Toc70258651]4.1	Background
5G Network Slicing is one of the most distinctive features provided by 5G NR and is key to meet diversified services requirements in 5G era. With the introduction of 5G network slicing technology, operators will be able to provide network capabilities with different functional characteristics, which will provide e.g. "exclusive" network for users with different KPI requirements to ensure a high-quality of service and meet differentiated scenario requirements. 5G network slicing can also help to achieve the goal of improving the efficiency of network resource utilization, optimizing the network construction investment of operators, and building a flexible and agile 5G network.
The user experience resulting from the use of 5G network slicing is critical for commercial success, and therefore testing the operation of 5G network slicing is necessary to ensure consistent predictable behaviour. To enable testing the 5G UEs supporting network slicing as they are used in the field the application layer at the device side needs to be included in the testing, as URSP based network slice selection and traffic routing procedures are based on traffic descriptor components (see TS 24.526) passed on by the application layer to the UE protocol stack. The traffic descriptor components that are passed onto the UE protocol stack to be used as a base for the network slice selection when a specific application requests a PDU session are configured within the device. There is a strong industry demand to define the test methods and test procedures that include the full related UE application layer in the testing of the network slice selection functionality for 5G UE supporting network slicing. 
[bookmark: _Toc46155771][bookmark: _Toc46238324][bookmark: _Toc46239151][bookmark: _Toc46384152][bookmark: _Toc46480236][bookmark: _Toc51833574][bookmark: _Toc58504680][bookmark: _Toc70258652]4.2	Study Item Objective
The technical objectives of this study item are:
· [bookmark: _Hlk8767309]To study how to define test procedures that will allow the full protocol stack testing of a 5G NR UE supporting network slicing. The test procedures for full protocol stack testing of the network slicing functionality, e.g. how the UE uses configurations matching UE application to traffic descriptor components to select S-NSSAI, will be provided.
· To study how to define test procedures that will allow the service performance testing of a 5G NR UE supporting network slicing. The test procedures for performance testing of the network slicing service, e.g. application layer throughput and latency, will be provided.
NOTE 1: The Study Item should take into account industry recommendation from relevant organizations such as GSMA, NGMN and GTI pending on RAN5’s decision on a case by case basis.
NOTE 2: The Study Item should take into account the User Privacy and/or implementation confidentiality.
NOTE 3: The Study Item will not define the specific traffic descriptor or related mapping mechanism.
[bookmark: _Toc46155772][bookmark: _Toc46238325][bookmark: _Toc46239152][bookmark: _Toc46384153][bookmark: _Toc46480237][bookmark: _Toc51833575][bookmark: _Toc58504681][bookmark: _Toc70258653]5	Study on 5G NR UE Full Stack Testing for Network Slicing
[bookmark: _Toc46155773][bookmark: _Toc46238326][bookmark: _Toc46239153][bookmark: _Toc46384154][bookmark: _Toc46480238][bookmark: _Toc51833576][bookmark: _Toc58504682][bookmark: _Toc70258654]5.1	Definition of 5G NR UE Full Stack Testing for Network Slicing
[bookmark: _Toc46155774][bookmark: _Toc46238327][bookmark: _Toc46239154][bookmark: _Toc46384155][bookmark: _Toc46480239][bookmark: _Toc51833577][bookmark: _Toc58504683][bookmark: _Toc70258655]5.1.1	Definition of Full Stack

[bookmark: _Toc46155775][bookmark: _Toc46238328][bookmark: _Toc46239155][bookmark: _Toc46384156][bookmark: _Toc46480240][bookmark: _Toc51833578][bookmark: _Toc58504684][bookmark: _Toc70258656]5.2	Test Configurations
[bookmark: _Toc46155776][bookmark: _Toc46238329][bookmark: _Toc46239156][bookmark: _Toc46384157][bookmark: _Toc46480241][bookmark: _Toc51833579][bookmark: _Toc58504685][bookmark: _Toc70258657][bookmark: _Toc46155778][bookmark: _Toc46238331][bookmark: _Toc46239158][bookmark: _Toc46384159][bookmark: _Toc46480243][bookmark: _Toc51833581][bookmark: _Toc58504687]5.2.1	UE Full Stack Network Slicing Test Equipment
<Editor’s note: This sub-clause should define the  architecture of the test equipment utilized for 5G NR UE full stack testing of network slicing >
[bookmark: _Toc46155779][bookmark: _Toc46238332][bookmark: _Toc46239159][bookmark: _Toc46384160][bookmark: _Toc46480244][bookmark: _Toc51833582][bookmark: _Toc58504688][bookmark: _Toc70258658]5.2.2	UE Full Stack Network Slicing Test Equipment Connection Diagrams
<Editor’s note: This sub-clause should give the reference diagrams  of the test equipment defined in 5.2.1>

[bookmark: _Toc46155782][bookmark: _Toc46238335][bookmark: _Toc46239162][bookmark: _Toc46384163][bookmark: _Toc46480247][bookmark: _Toc51833585][bookmark: _Toc58504691][bookmark: _Toc70258659]5.2.3	Network Slicing Configurations
<Editor’s note: The tables below are provided as examples. This sub-clause should define the mapping between applications and  network slicing which will be used in test procedure>
	Application
	APP ID
	DNN

	FQDN
	IP 3 Tuples
	S-NSSAI

	
	
	
	
	
	SST
	SD

	APP A
	APP_1
	DNN_1
	FQDN_1
	….
	‘00000001’B
	0x000001(TBD)

	APP B
	APP_2
	DNN_2
	FQDN_2
	…..
	‘00000001’B
	0x000002(TBD)



[bookmark: _Toc70258660]5.2.4	Message and Information Elements Contents
<Editor’s note: This sub-clause should define the network slicing related message and information elements contents used during testing>

[bookmark: _Toc46155783][bookmark: _Toc46238336][bookmark: _Toc46239163][bookmark: _Toc46384164][bookmark: _Toc46480248][bookmark: _Toc51833586][bookmark: _Toc58504692][bookmark: _Toc70258661]5.2.5	UE Specific Items
……
[bookmark: _Toc46155805][bookmark: _Toc46238358][bookmark: _Toc46239185][bookmark: _Toc46384186][bookmark: _Toc46480270][bookmark: _Toc51833608][bookmark: _Toc58504714][bookmark: _Toc70258662]5.3	Application Simulation
[bookmark: _Toc46155806][bookmark: _Toc46238359][bookmark: _Toc46239186][bookmark: _Toc46384187][bookmark: _Toc46480271][bookmark: _Toc51833609][bookmark: _Toc58504715][bookmark: _Toc70258663]5.3.1	APP simulator
<Editor’s note: This sub-clause should define how to simulate applications on UE during testing>
[bookmark: _Toc46155807][bookmark: _Toc46238360][bookmark: _Toc46239187][bookmark: _Toc46384188][bookmark: _Toc46480272][bookmark: _Toc51833610][bookmark: _Toc58504716][bookmark: _Toc70258664]5.3.2	Test Models
<Editor’s note: This sub-clause should define the test models including app simulator and test equipment>

[bookmark: _Toc46155808][bookmark: _Toc46238361][bookmark: _Toc46239188][bookmark: _Toc46384189][bookmark: _Toc46480273][bookmark: _Toc51833611][bookmark: _Toc58504717][bookmark: _Toc70258665]5.4	Statistical Analysis
[bookmark: _Toc46155809][bookmark: _Toc46238362][bookmark: _Toc46239189][bookmark: _Toc46384190][bookmark: _Toc46480274][bookmark: _Toc51833612][bookmark: _Toc58504718][bookmark: _Toc70258666]5.4.1	Overview of Mapping Application to Network Slicing
[bookmark: _Toc46155810][bookmark: _Toc46238363][bookmark: _Toc46239190]<Editor’s note: This sub-clause should define how to verify that UE could mapping the application to the right network slicing based on configured URSP>
[bookmark: _Toc70258667]5.4.2	Overview of Application Layer Throughput With Network Slicing
<Editor’s note: This sub-clause should define the statistical analysis method of application layer throughput with network slicing configured>
[bookmark: _Toc46384191][bookmark: _Toc46480275][bookmark: _Toc51833613][bookmark: _Toc58504719][bookmark: _Toc70258668]5.4.3	Overview of Application Layer Latency With Network Slicing
<Editor’s note: This sub-clause should define the statistical analysis method of application layer latency with network slicing configured>
[bookmark: _Toc46155811][bookmark: _Toc46238364][bookmark: _Toc46239191][bookmark: _Toc46384192][bookmark: _Toc46480276][bookmark: _Toc51833614][bookmark: _Toc58504720][bookmark: _Toc70258669][bookmark: _Toc46155813][bookmark: _Toc46238366][bookmark: _Toc46239193][bookmark: _Toc46384194][bookmark: _Toc46480278][bookmark: _Toc51833616][bookmark: _Toc58504722]5.5	Test System Uncertainty and Test Tolerance
[bookmark: _Toc46155814][bookmark: _Toc46238367][bookmark: _Toc46239194][bookmark: _Toc46384195][bookmark: _Toc46480279][bookmark: _Toc51833617][bookmark: _Toc58504723][bookmark: _Toc70258670]5.5.1	Test System Uncertainty and Test Tolerance for FR1 testing
[bookmark: _Toc46155815][bookmark: _Toc46238368][bookmark: _Toc46239195][bookmark: _Toc46384196][bookmark: _Toc46480280][bookmark: _Toc51833618][bookmark: _Toc58504724][bookmark: _Toc70258671]5.5.1.1	Recommended Uncertainty of Test System

[bookmark: _Toc46155816][bookmark: _Toc46238369][bookmark: _Toc46239196][bookmark: _Toc46384197][bookmark: _Toc46480281][bookmark: _Toc51833619][bookmark: _Toc58504725][bookmark: _Toc70258672]5.5.1.2	Test Tolerances

[bookmark: _Toc46155817][bookmark: _Toc46238370][bookmark: _Toc46239197][bookmark: _Toc46384198][bookmark: _Toc46480282][bookmark: _Toc51833620][bookmark: _Toc58504726][bookmark: _Toc70258673]5.5.1.3	Impact of Test System Uncertainty on Test Results

[bookmark: _Toc46155819][bookmark: _Toc46238372][bookmark: _Toc46239199][bookmark: _Toc46384200][bookmark: _Toc46480284][bookmark: _Toc51833622][bookmark: _Toc58504728][bookmark: _Toc70258674]6	Conclusions
The UE full stack testing for network slicing study item was initiated by RAN5 to include UE full stack network slicing capability. The following aspects were included as part of this study,
Definition of UE Full Stack Testing for Network Slicing
Test configurations
Application Simulation
Statistical analysis
Test uncertainty and test tolerance
This technical report includes a set of recommended test procedures for UE supporting network slicing that is in-line with the study item objectives identified in clause 4.
The test procedures are contained in Annex A. 
[bookmark: _Toc46155820][bookmark: _Toc46238373][bookmark: _Toc46239200][bookmark: _Toc46384201][bookmark: _Toc46480285][bookmark: _Toc51833623][bookmark: _Toc58504729][bookmark: _Toc70258675]
Annex A: Test Procedures
[bookmark: _Toc46155821][bookmark: _Toc46238374][bookmark: _Toc46239201][bookmark: _Toc46384202][bookmark: _Toc46480286][bookmark: _Toc51833624][bookmark: _Toc58504730][bookmark: _Toc70258676]A.1	Purpose of annex
This annex specifies the test cases for 5G NR UE Full Stack Testing for Network Slicing. The test cases are the result of the study item and are the recommended test cases to be used when evaluating UE capability of supporting network slicing. The use of "shall" in the test cases listed herein is only used to indicate that the test case purpose, procedure, and/or result may not be as expected if the specified "shall" or "must" item is not used or followed. As the Technical Report is informative in nature, the use of "shall" or "must" in the test cases is not meant to imply a specific requirement. Their use is meant to indicate instances where the test objectives of the recommended test cases may not be achieved.
[bookmark: _Toc46155824][bookmark: _Toc46238377][bookmark: _Toc46239204][bookmark: _Toc46384205][bookmark: _Toc46480288][bookmark: _Toc51833626][bookmark: _Toc58504732][bookmark: _Toc70258677]A.2	5G NR /URSP Configuration and Application Mapping
[bookmark: _Toc46155825][bookmark: _Toc46238378][bookmark: _Toc46239205][bookmark: _Toc46384206][bookmark: _Toc46480289][bookmark: _Toc51833627][bookmark: _Toc58504733][bookmark: _Toc70258678]A.2.1	5G NR /URSP Configuration
[bookmark: _Toc46155826][bookmark: _Toc46238379][bookmark: _Toc46239206][bookmark: _Toc46384207][bookmark: _Toc46480290][bookmark: _Toc51833628][bookmark: _Toc58504734][bookmark: _Toc70258679]A.2.1.1	5G NR / URSP Configuration / Signalling
[bookmark: _Toc46384208][bookmark: _Toc46480291][bookmark: _Toc51833629][bookmark: _Toc58504735][bookmark: _Toc70258680]A.2.1.1.1	Definition
<Editor’s note: This sub-clause should define the measurement and give the justification for why it is included in the TR. The text shall not repeat text provided in the following clauses>
[bookmark: _Toc46384209][bookmark: _Toc46480292][bookmark: _Toc51833630][bookmark: _Toc58504736][bookmark: _Toc70258681]A.2.1.1.2	Test Purpose
<Editor’s note: This sub-clause should clearly define what the purpose of the test procedure is. The text shall not repeat text provided in clause A.x.y.1 Defintion>
[bookmark: _Toc46384210][bookmark: _Toc46480293][bookmark: _Toc51833631][bookmark: _Toc58504737][bookmark: _Toc70258682]A.2.1.1.3	Test Parameters
<Editor’s note: This sub-clause should specify the parameters and configurations related to network slicing to be used in the test procedure>
[bookmark: _Toc46239207][bookmark: _Toc46384211][bookmark: _Toc46480294][bookmark: _Toc51833632][bookmark: _Toc58504738][bookmark: _Toc70258683]A.2.1.1.4	Test Description
[bookmark: _Toc46239208][bookmark: _Toc46384212][bookmark: _Toc46480295][bookmark: _Toc51833633][bookmark: _Toc58504739][bookmark: _Toc70258684]A.2.1.1.4.1	Initial Conditions
<Editor’s note: This sub-clause should specify the initial conditions to be set in test system and in the device under test >
[bookmark: _Toc46239209][bookmark: _Toc46384213][bookmark: _Toc46480296][bookmark: _Toc51833634][bookmark: _Toc58504740][bookmark: _Toc70258685]A.2.1.1.4.2	Test Procedure
<Editor’s note: This sub-clause should specify the test procedure>

[bookmark: _Toc70258686]A.2.2	5G NR / Mapping Application to Network Slicing
[bookmark: _Toc70258687]A.2.2.1	5G NR / Mapping Application to Network Slicing / DNN
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