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[bookmark: foreword][bookmark: _Toc164618463]Foreword
[bookmark: spectype3]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: introduction][bookmark: scope][bookmark: _Toc164618464]
1	Scope
The present document studies the use cases and identifies the potential requirements and solutions for the management of IAB nodes for 5G.
[bookmark: references][bookmark: _Toc164618465]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 23.501: “System architecture for the 5G System (5GS)”.
[3]	3GPP TS 38.401: “NG-RAN; Architecture description”.
[4]	3GPP TS 28.315: “Management and orchestration; Plug and Connect; Procedure flows”.

[bookmark: definitions][bookmark: _Toc164618466]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc164618467]3.1	Terms
For the purposes of the present document, the terms 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].
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc164618468]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc164618469]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].
CM	Configuration management
IAB	Integrated access and backhaul
MBSR	Mobile Base Station relay
NE	Network element
PM	Performance management
PnC	Plug and Connect


[bookmark: clause4][bookmark: _Toc164618470]4 	Introduction
The support of IAB was introduced to 3GPP since Rel-16 with basic IAB framework and support of Intra-Donor migration of IAB nodes. The enhancement was added in Rel-17 to enable inter-donor F1 traffic migration, while in Rel-18 IAB node mobility and MBSR (Mobile Base Station Relay) are supported. As specified in TS 23.501 [2] and TS 38.401 [3], the IAB architecture and its mobility behaviour distinguish it from static gNodeB’s, this may require additional support from OAM system. 
The present document describes the use cases when IAB node powers up and during its mobility how it can connect to the OAM system, and further identifies the potential requirements and solutions to support IAB node connectivity to OAM system in various scenarios.
Furthermore, the potential impact to CM, PM and FM is studied, and potential requirements and solutions are described to support IAB OAM.
[bookmark: _Toc164618471]5 	Potential use cases and requirements to support IAB node management 
[bookmark: _Toc164618472]5.1 	Use case #1 IAB node powers up and connects to OAM system
[bookmark: _Toc164618473]5.1.1	Description
Figure 5.1.1-1 below describes overall architecture of IAB as specified in TS 38.401[3]. The IAB-node connects to an upstream IAB-node or an IAB-donor-DU via a subset of the UE functionalities of the NR Uu interface (named IAB-MT function of IAB-node).


Figure 5.1.1-1 Overall architecture of IAB
[bookmark: _Hlk161836546]When IAB-node powers up, it needs to connect to OAM system. Figure 5.1.1-2 below describes simplified view of OAM connectivity. 


Figure 5.1.1-2 IAB node connects to OAM system at power up
Today NE connects to OAM system when powers up via Plug and Connect (PnC) procedures as described in TS 28.315[4]. NE needs to obtain initial IP configuration from IP autoconfiguration service (e.g., DHCP server), satisfy security aspect including CA/RA enrolment and connectivity to SeGW before connecting to SCS. The initial IP configuration for OAM connectivity includes basic IP configuration information (e.g., IP address, netmask, default gateway, domain name, IP address(es) of DNS servers, time servers) or together with information such as IP address or FQDN of CA/RA server, IP address or FQDN of SeGW, IP address or FQDN of SCS, etc depends on operator’s deployment scenarios.
IAB node differs from NE as static node in term of its wireless connection with IAB-donor-node and UE, it can’t reach to DHCP server in the same way as NE like gNB. This use case studies the potential requirements and solutions how the IAB node obtains the IP configuration for OAM connectivity, with that IAB node performs the subsequent PnC procedures as same as specified today in the PnC specifications. This may involve connecting to multiple OAM systems in sequence as described in TS 28.315 [4] clause 5.1.
[bookmark: _Toc164618474]5.1.2	Potential requirements
REQ_IAB_CON_1: 3GPP management system should have the capability to support IP configuration for OAM connectivity based on IAB node location.
REQ_IAB_CON_2: 3GPP management system should have the capability to enable IAB node to obtain the IP configuration for OAM connectivity based on location during the integration procedure. 
[bookmark: _Hlk161838786]REQ_IAB_CON_3: IAB node should meet the security requirement of PnC procedures to connect to OAM system at power up.  
[bookmark: _Toc164618475]5.2 	Use case #2 IAB node connects to different OAM system due to mobility
[bookmark: _Toc164618476]5.2.1	Description
Since Rel-18 IAB node mobility is supported, the mobility scenarios focus on mobile IAB node mounted on vehicles providing 5G coverage/capacity enhancement to onboard and/or surrounding UEs. The procedures of IAB-MT inter-donor handover and mobile IAB migration are specified in TS 38.401 [3]. In TS 23.501 [2], roaming of the MBSR is supported, MBSR (IAB-DU) can use IAB-node integration procedure or inter-IAB-donor gNB mobility procedure to integrate into the serving PLMN to provide service.
In some mobility scenarios mobile IAB node may need to connect to a different OAM system within same PLMN in non-roaming scenarios or different serving PLMN (VPLMN) in roaming scenarios. 
This use case takes mobile IAB-DU migration scenario to study the potential requirement and solution to support mobile IAB node connectivity to a different OAM system due to mobility. 
Referring to TS 38.401 [3] section 8.23.3, Figure 5.2.1-1 below describes the mobile IAB-DU migration procedure. To support this procedure, the mobile IAB node concurrently supports two logical mobile IAB-DUs. At the end of the procedure, the F1 link between source logical DU and source IAB-donor-CU is removed. 


Figure 5.2.1-1 Mobile IAB-DU inter-CU migration procedure

Figure 5.2.1-2 below describes simplified view of mobile IAB node connect to OAM system during mobility. Before mobile IAB-DU migration, mobile IAB node is connected to source OAM system, mobile IAB node may need to connect to target OAM system at the end of this procedure. 



Figure 5.2.1-2 Mobile IAB node connect to OAM system during mobility
Today PnC procedures specified in TS 28.315 [4] enable NE to connect the OAM system while satisfy the security aspect. To allow mobile IAB node to use PnC procedures to connect to the OAM system in mobility scenarios, mobile IAB node needs to obtain IP configuration for OAM connectivity (TS 28.315 [4] clause 5.2) based on its location. 
[bookmark: _Toc164618477]5.2.2	Potential requirements
[bookmark: _Hlk161748643]REQ_IAB_MOB_CON_1: 3GPP management system should have the capability to support IP configuration for OAM connectivity based on mobile IAB node location.
REQ_IAB_MOB_CON_2: 3GPP management system should have the capability to enable mobile IAB node to obtain IP configuration for OAM connectivity based on mobile IAB node location.
REQ_IAB_MOB_CON_3: Mobile IAB node should meet the security requirement of PnC procedures to connect to OAM system during mobility.

[bookmark: _Toc164618478]6	Potential solutions
[bookmark: _Toc164618479]6.x 	Potential solution #x 

[bookmark: _Toc164618480]7 	Conclusion and recommendations
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