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For definitive guidance on drafting 3GPP TSs and TRs, see 3GPP TS 21.801 supplemented by the 3GPP web page http://www.3gpp.org/specifications-groups/delegates-corner/writing-a-new-spec. 
Ensure all blue guidance text is removed before submitting the TS/TR to the TSG for approval.
[bookmark: _Toc18503428]Foreword
This clause is mandatory; do not alter the text in any way. 
In drafting the TS/TR pay particular attention to the use of modal auxiliary verbs!
This Technical Specification|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, certain modal verbs have the following meanings:
shall		indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
NOTE 1:	The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
NOTE 2:	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
NOTE 3:	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
NOTE 4:	The constructions "can" and "cannot" shall not to be used as 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
NOTE 5:	The constructions "is" and "is not" do not indicate requirements.
[bookmark: _Toc18503429]
1	Scope
The present document specifies the UE Radio Capability Management Protocol used on the interface between the MME and UCMF as specified in 3GPP TS 23.401 [2]. In the related stage 2 specifications the prefix S17 is used for these common procedures realised by URCMP.
NOTE: As an alternative of URCMP, the MME could use SBI interface to access UCMF Services.

[bookmark: _Toc18503430]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 23.401: "General Packet Radio Service (GPRS) enhancements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN) access".
[3]	IETF RFC 768: "User Datagram Protocol".
[4]	IETF RFC 791: "INTERNET PROTOCOL".
[5]	IETF RFC 8200: "Internet Protocol, Version 6 (IPv6) Specification".
[bookmark: _Toc18503431]3	Definitions of terms, symbols and abbreviations
This clause and its three subclauses are mandatory. The contents shall be shown as "void" if the TS/TR does not define any terms, symbols, or abbreviations.
[bookmark: _Toc18503432]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].
Definition format (Normal)
<defined term>: <definition>.
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc18503433]3.2	Symbols
For the purposes of the present document, the following symbols apply:
Symbol format (EW)
<symbol>	<Explanation>

[bookmark: _Toc18503434]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].
URCMP	UE Radio Capability Management Protocol

[bookmark: _Toc18503435]4	Protocol Stack
[bookmark: _Toc18503436]4.1	Introduction
The protocol stack for the control plane over the S17 reference points shall be as depicted in Figure 4.1-1. Clauses 4.2 and 4.3 further specify the related UDP and IP requirements.


Figure 4.1-1: Control Plane stack over S17
[bookmark: _Toc18503437]4.2	UDP Header and Port Numbers
[bookmark: _Toc11315005][bookmark: _Toc18503438][bookmark: _GoBack]4.2.1	General
A User Datagram Protocol (UDP) compliant with IETF RFC 768 [3] shall be used.
[bookmark: _Toc11314997][bookmark: _Toc18503439]4.2.2	Request Message
The UDP Destination Port number for a Request message shall be XX. It is the registered port number for URCMP. 
The UDP Source Port for a Request message is a locally allocated port number at the sending entity.
NOTE:	The locally allocated source port number can be reused for multiple Request messages.
[bookmark: _Toc11314998][bookmark: _Toc18503440]4.2.3	Response Message
The UDP Destination Port value of a Response message shall be the value of the UDP Source Port of the corresponding Request message.
The UDP Source Port of a Response message shall be the value from the UDP Destination Port of the corresponding message.
[bookmark: _Toc11314999][bookmark: _Toc18503441]4.3	IP Header and IP Addresses
[bookmark: _Toc11315000][bookmark: _Toc18503442]4.3.1	General
In this clause, "IP" refers either to IPv4 as defined by IETF RFC 791 [4] or IPv6 as defined by IETF RFC 8200 [5]. A URCMP entity shall support both IPv4 and IPv6.
[bookmark: _Toc11315001][bookmark: _Hlk16769844][bookmark: _Toc18503443]4.3.2	Request Message
The IP Destination Address of a Request message shall be an IP address of the peer entity. 
The IP Source Address of a Request message shall be an IP address of the sending entity.
[bookmark: _Toc11315002][bookmark: _Hlk16769903][bookmark: _Toc18503444]4.3.3	Response Message
The IP Destination Address of a Response message shall be copied from the IP Source Address of the corresponding Request message.
The IP Source Address of a Response message shall be copied from the IP destination address of the corresponding Request message.

[bookmark: _Toc18503445]5	General description
[bookmark: _Toc11315006][bookmark: _Toc18503446]5.1	Introduction
[bookmark: _Toc11315112]This document describes the procedures, messages and information elements over the S17 reference point between the MME and the UCMF to support UE Radio Capability Signalling optimization as specified in subclause 5.11.3A of 3GPP TS 23.401 [2].
The UE Radio Capability Management Protocol (URCMP) is used over S17 reference point.
[bookmark: _Toc18503447]6	Procedures
[bookmark: _Toc11315113][bookmark: _Hlk17923129][bookmark: _Toc18503448]6.1	Introduction
The following clauses specify the procedures supported over the S17 reference points.
[bookmark: _Toc11315193][bookmark: _Hlk16696611][bookmark: _Toc18503449]6.2	Node Related Procedures
[bookmark: _Toc11315115][bookmark: _Toc18503450]6.2.1	General
The following clauses specify the node related procedures over the S17 reference points.
[bookmark: _Toc11315116][bookmark: _Toc18503451]6.2.2	Heartbeat Procedure
[bookmark: _Toc11315117][bookmark: _Toc18503452]6.2.2.1	General 
Two messages are specified for URCMP heartbeat procedure: Heartbeat Request and Heartbeat Response. The use of these messages is further specified in clause xx of 3GPP TS 23.007 [3] for EPC.
[bookmark: _Toc11315118][bookmark: _Toc18503453]6.2.2.2	Heartbeat Request
The MME or UCMF may send a Heartbeat Request on a path to the peer node to find out if it is alive. Heartbeat Request messages may be sent for each peer which is known by the sender, e.g. based on the configuration.
An MME or a UCMF shall be prepared to receive a Heartbeat Request at any time and it shall reply with a Heartbeat Response message.
[bookmark: _Toc11315119][bookmark: _Toc18503454]6.2.2.3	Heartbeat Response
The message shall be sent as a response to a received Heartbeat Request message.
[bookmark: _Toc11315174][bookmark: _Toc18503455]6.3	Session Related Procedures
[bookmark: _Toc11315175][bookmark: _Toc18503456]6.3.1	General
The following clauses describe the session related procedures over the S17 reference points. A URCMP session refers to a signalling transaction addressing a dictionary entry containing the mapping information between the UE Radio Capability ID(s) and UE Radio Access Information.
[bookmark: _Toc11315176][bookmark: _Toc18503457]6.3.2	Create Dictionary Entry Procedure 
[bookmark: _Toc11315177][bookmark: _Toc18503458]6.3.2.1	General
The URCMP Create Dictionary Entry procedure shall be used to create a dictionary entry in the UCMF, and obtain a PLMN assigned UE Radio Capability ID.
[bookmark: _Toc11315178][bookmark: _Toc18503459]6.3.2.2	Procedures in the MME
When the UE Radio Capability ID, either PLMN-assigned or Manufacturer-assigned, is not received by the MME from a UE, or if the MME receives a rejection response from the UCMF with the cause code "NO_DICTIONARY_ENTRY_FOUND" when it uses a Manufacturer-assigned UE Radio Capability ID to retrieve the corresponding UE Radio Access Capability Information, the MME shall initiate the Create Dictionary Entry Procedure by sending a Create Dictionary Entry Request message towards the UCMF including:
-	the UE Radio Access Capability Information, which is received from the eNB as specified in 3GPP TS 36.413 [3]. 
-	Type Allocation Code in the IMEI of the UE
-	Software Version in the IMEI if available
When the MME receives a Create Dictionary Entry Response message with a successful cause, the MME function shall continue with the procedure which triggered the Create Dictionary Entry procedure as specified in 3GPP TS 23.401 [2].
[bookmark: _Toc11315179][bookmark: _Toc18503460]6.3.2.3	Procedures in the UCMF
[bookmark: OLE_LINK30][bookmark: OLE_LINK31]When the UCMF receives a Create Dictionary Entry Request message, it shall reply with a Create Dictionary Entry Response message.
On success, the UCMF shall create a new dictionary entry with received information and include the following information in the Create Dictionary Entry Response message;
-	a dictionary entry ID;
-	a PLMN assigned UE Radio Capability ID, if PLMN is configured to use a PLMN specific UE Radio Capability ID.
On failure, the UCMF shall:
-	return an appropriate error cause value, e.g. MANDATORY_IE_MISSING, discard all the received information and not create any dictionary entry.
[bookmark: _Toc18503461]6.3.3	Query Dictionary Entry Procedure 
[bookmark: _Toc18503462]6.3.3.1	General
The URCMP Query Dictionary Entry procedure shall be used to retrieve UE Radio Access Capability Information from a dictionary entry in the UCMF.
[bookmark: _Toc18503463]6.3.3.2	Procedures in the MME
When the MME receives a UE Radio Capability ID from a UE or the source MME (during an inter MME mobility procedure), which is either PLMN-assigned or Manufacturer-assigned, while there is no corresponding UE Radio Access Capability Information stored in the MME, the MME shall initiate the Query Dictionary Entry Procedure by sending a Query Dictionary Entry Request message towards the UCMF including:
-	a PLMN-assigned UE Radio Capability ID; 
-	or a Manufacturer-assigned UE Radio Capability ID;
When the MME receives a Query Dictionary Entry Response message with a successful cause, the MME function shall continue with the procedure which triggered the Create Dictionary Entry procedure as specified in 3GPP TS 23.401 [2].
[bookmark: _Toc18503464]6.3.3.3	Procedures in the UCMF
When the UCMF receives a Query Dictionary Entry Request message, it shall look up the dictionary entries and reply with a Query Dictionary Entry Response message.
On success, the UCMF shall include the following information in the Query Dictionary Entry Response message:
-	the UE Radio Access Capability Information in correspondence to the querying UE Radio Capability ID included in the request message;
- 	a PLMN specific UE Radio Capability ID if the querying UE Radio Capability ID is a Manufacturer-assigned UE Radio Capability ID and if PLMN is configured to use a PLMN specific UE Radio Capability ID.
On failure, the UCMF shall:
-	return an appropriate error cause value, e.g. NO_DICTIONARY_ENTRY_FOUND.

[bookmark: _Toc18503465]7	Messages and Message Formats
[bookmark: _Toc11315194][bookmark: _Toc18503466]7.1	Introduction
Editor's Note:	The following clauses specify the messages and message formats supported over the S17 reference points.
[bookmark: _Toc18503467]7.2	Transmission Order and Bit Definitions
Editor's Note: S17AP messages will be transmitted in network octet order starting with octet 1 with the most significant bit sent first. The most significant bit of an octet in a PFCP message is bit 8. If a field in a PFCP message spans over several octets, the most significant bit is bit 8 of the octet with the lowest number, unless specified otherwise.
[bookmark: _Toc11315195][bookmark: _Toc18503468]7.3	Message Format
Editor's Note:	to specify S17-AP message format
[bookmark: _Toc11315209][bookmark: _Hlk12276887][bookmark: _Toc18503469]7.4	Message Types
Editor's Note:	to specify S17-AP message type, e.g. node level
[bookmark: _Toc11315210][bookmark: _Toc18503470]7.5	S17-AP Messages
Editor's Note:	to specify S17-AP message content
[bookmark: _Toc11315284][bookmark: _Toc18503471]7.6	Error Handling

[bookmark: _Toc457303191][bookmark: _Toc18503472]8	Information elements
[bookmark: _Toc457303192][bookmark: _Toc18503473]8.1	Information Elements Format
Editor's Note: this subclause will specify the information element format and type.
[bookmark: _Toc457303193][bookmark: _Toc18503474]8.2	Information Elements
Editor's Note:	this subclause will specify the information elements defined for S17.
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