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[bookmark: _Toc21696836]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 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: _Toc21696837]
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: _Toc21696838]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: _Toc21696839]3	Definitions of terms, symbols and abbreviations
This clause and its three clauses are mandatory. The contents shall be shown as "void" if the TS/TR does not define any terms, symbols, or abbreviations.
[bookmark: _Toc21696840]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: _Toc21696841]3.2	Symbols
For the purposes of the present document, the following symbols apply:
Symbol format (EW)
<symbol>	<Explanation>

[bookmark: _Toc21696842]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: _Toc21696843]4	Protocol Stack
[bookmark: _Toc21696844]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: _Toc21696845]4.2	UDP Header and Port Numbers
[bookmark: _Toc21696846]4.2.1	General
A User Datagram Protocol (UDP) compliant with IETF RFC 768 [3] shall be used.
[bookmark: _Toc21696847]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: _Toc21696848]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: _Toc21696849]4.3	IP Header and IP Addresses
[bookmark: _Toc21696850]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: _Hlk16769844][bookmark: _Toc21696851]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: _Hlk16769903][bookmark: _Toc21696852]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: _Toc21696853]5	General description
[bookmark: _Toc21696854]5.1	Introduction
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 clause 5.11.3A of 3GPP TS 23.401 [2].
The UE Radio Capability Management Protocol (URCMP) is used over S17 reference point.
[bookmark: _Toc21696855]6	Procedures
[bookmark: _Hlk17923129][bookmark: _Toc21696856]6.1	Introduction
The following clauses specify the procedures supported over the S17 reference points.
[bookmark: _Hlk16696611][bookmark: _Toc21696857]6.2	Node Related Procedures
[bookmark: _Toc21696858]6.2.1	General
The following clauses specify the node related procedures over the S17 reference points.
[bookmark: _Toc21696859]6.2.2	Heartbeat Procedure
[bookmark: _Toc21696860]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: _Toc21696861]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: _Toc21696862]6.2.2.3	Heartbeat Response
The message shall be sent as a response to a received Heartbeat Request message.
[bookmark: _Toc21696863]6.2.3	Subscription Management Procedure
[bookmark: _Toc11315177][bookmark: _Toc18503458][bookmark: _Toc21696864]6.2.3.1	General
The URCMP Subscription Management Procedure shall be used to create or delete a subscription in the UCMF, where the subscription is to get notifications for one or more new dictionary entries creation or for the deletion of one or more PLMN Assigned UE Radio Capability IDs.
[bookmark: _Toc21696865]6.2.3.2	Procedures in the MME
To create or delete a subscription in the UCMF which is used to receive notifications afterwards, the MME shall initiate the Subscription Management Procedure by sending a Subscription Management Request message towards the UCMF including:
-	a "Subscription Management Operation Type" IE, which is set to either "Creation" or "Deletion";  
-	the MME Address Information IE which is used to receive subsequent notifications from the UCMF if the operation type is set to "Creation". The MME address information includes an IP address; 
-	the Subscription ID which is used to address a subscription in the UCMF if the operation code is set to "Deletion";
The MME shall create only one subscription in the UCMF. 
When the MME receives the Subscription Management Response message with a successful cause for a subscription creation request, the MME function shall be prepared to receive subsequent notifications at the provided MME address.
[bookmark: _Toc21696866]6.2.3.3	Procedures in the UCMF
When the UCMF receives a Subscription Management Request message, it shall reply with a Subscription Management Response message.
On success:
-	If the operation code is set to "Creation", the UCMF shall create a new subscription together with the MME address and the timestamp of the request to create the subscription, and include the following information in the Subscription Management Response message;
-	a Subscription ID;
-	the current highest Dictionary Entry ID which has been allocated in the UCMF;
-	If the operation code is set to "Deletion", the UCMF shall delete the subscription and include a success cause code in the Subscription Management Response message;
On failure, the UCMF shall:
-	return an appropriate error cause value, e.g. MANDATORY_IE_MISSING for the creation of a subscription, or SUBSCRIPTION_NOT_FOUND for the deletion of a subscription, discard all the received information.
[bookmark: _Toc21696867]6.2.4	Event Notification Procedure
[bookmark: _Toc21696868]6.2.4.1	General 
The URCMP Event Notification Procedure shall be used to send a notification for an event, e.g. the creation of one or more new dictionary entries, towards an MME which has a valid subscription in the UCMF.
[bookmark: _Toc21696869]6.2.4.2	Procedures in the UCMF
When one or more new dictionary entries are created in the UCMF since the time of the creation of the subscription, or when a PLMN decides to switch to operate based on manufacturer-assigned UE Radio Capability ID for a particular type of UE, the UCMF shall initiate the Event Notification Procedure by sending an Event Notification Request message towards the MME including:
-	an Event Type IE, which is set to either "Creation of Dictionary Entry" or "Deletion of PLMN-assigned UE Radio Capability ID";  
-	the updated highest Dictionary Entry ID if the Event Type is set to "Creation of Dictionary Entry"; 
-	one or more PLMN-assigned UE Radio Capability ID(s) if the Event Type is set to "Deletion of PLMN-assigned UE Radio Capability ID";
[bookmark: _Toc21696870]6.2.4.3	Procedures in the MME
When the MME receives an Event Notification Request message, it shall reply with an Event Notification Response message.
On success, the MME:
-	may determine and then retrieve those dictionary entries which are not available yet locally using the Dictionary Entry ID if the Event Type is set to " Creation of Dictionary Entry";
-	shall retrieve affected UE contexts which are using those PLMN-assigned UE Radio Capability IDs which are to be deleted and behave as specified in clause 5.11.3a of 3GPP TS 23.401 [2] if the Event Type is set to "Deletion of PLMN-assigned UE Radio Capability ID";
-	shall include a success cause code in the Event Notification Response message;
On failure, the MME:
-	shall return an appropriate error cause value in the Event Notification Response message, e.g. MANDATORY_IE_MISSING, and discard all the received information.
[bookmark: _Toc21696871]6.3	Session Related Procedures
[bookmark: _Toc21696872]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: _Toc21696873]6.3.2	Create Dictionary Entry Procedure 
[bookmark: _Toc21696874]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: _Toc21696875]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: _Toc21696876]6.3.2.3	Procedures in the UCMF
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: _Toc21696877]6.3.3	Query Dictionary Entry Procedure 
[bookmark: _Toc21696878]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: _Toc21696879]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: _Toc21696880]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: _Toc21696881]7	Messages and Message Formats
[bookmark: _Toc21696882]7.1	Introduction
Editor's Note:	The following clauses specify the messages and message formats supported over the S17 reference points.
[bookmark: _Toc21696883]7.2	Transmission Order and Bit Definitions
'
URCMP messages shall 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 URCMP message is bit 8. If a field in a URCMP message spans over several octets, the most significant bit is bit 8 of the octet with the lowest number, unless specified otherwise.
[bookmark: _Toc21696884]7.3	Message Format
'
[bookmark: _Toc19717241][bookmark: _Toc21696885]7.3.1	General
The format of a URCMP message is depicted in Figure 7.3.1-1.

	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1 to m
	URCMP message header
	

	
	m+1 to n
	Zero or more Information Element(s)
	

	
	
	
	


Figure 7.3.1-1: URCMP Message Format
A URCMP message shall contain the URCMP message header and may contain subsequent information element(s) dependent on the type of message.
[bookmark: _Toc19717243][bookmark: _Toc21696886]7.3.2	Message Header
URCMP messages use a fixed length header. The message header length shall be a multiple of 4 octets. Figure 7.3.2.1-1 illustrates the format of the URCMP Header.
	
	
	Bits

	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	Version
	Spare


	2
	
	Message Type

	3
	
	Message Length (1st Octet)

	4
	
	Message Length (2nd Octet)

	5
	
	Message Length (3rd Octet)

	6
	
	Sequence Number (1st Octet)

	7
	
	Sequence Number (2nd Octet)

	8
	
	Sequence Number (3rd Octet)


Figure 7.3.2-1: General format of URCMP Header
[bookmark: _Toc19717247][bookmark: _Toc21696887]7.3.3	Usage of the URCMP Header
The format of the URCMP header is specified in clause 7.3.2.
The usage of the URCMP header shall be as defined below.
The first octet of the header shall be used is the following way:
-	Bit 1-5 are spare bits. The sending entity shall set it to "0" and the receiving entity shall ignore it.
-	Bits 6 to 8, which represent the URCMP version, shall be set to decimal 1 ("001").
The usage of the fields in octets 2 - n of the header shall be as specified below.
-	Octet 2 represents the Message type field, which shall be set to the unique value for each type of control plane message. Message type values are specified in Table 7.3-1 "Message types".
-	Octets 3 to 5 represent the Message Length field. This field shall indicate the length of the message in octets excluding the mandatory part of the URCMP header (the first 5 octets). The Sequence Number shall be included in the length count. The format of the Length field of information elements is specified in clause 8.2 "Information Element Format".
-	Octets 6 to 8 represent URCMP Sequence Number field.
Editor's Note: The use of 3rd Sequence number in the message header is FFS.
[bookmark: _Toc19717250][bookmark: _Toc21696888]7.3.4	Information Elements
[bookmark: _Toc19717251][bookmark: _Toc21696889]7.3.4.1	General
The format of URCMP Information Elements are defined in clause 8.2.
[bookmark: _Toc19717252][bookmark: _Toc21696890]7.3.4.2	Presence Requirements of Information Elements
Ies within URCMP messages shall be specified with one of the following presence requirement:
-	Mandatory: this means that the IE shall be included by the sending entity, and that the receiver diagnoses a "Mandatory IE missing" error when detecting that the IE is not present. A response including a "Mandatory IE missing" cause, shall include the type of the missing IE.
-	Conditional: this means that:
-	the IE shall be included by sending entity if the conditions specified are met;
-	the receiver shall check the conditions as specified in the corresponding message type description, based on the parameter combination in the message and/or on the state of the receiving node, to infer if a conditional IE shall be expected. Only if a receiver has sufficient information, if a conditional IE, which is necessary for the receiving entity to complete the procedure, is missing, then the receiver shall abort the procedure.
-	Conditional-Optional: this means that:
-	the IE shall be included by a sending entity complying with the version of the specification, if the conditions specified in the relevant protocol specification are met. An entity, which is at an earlier version of the protocol and therefore is not up-to-date, cannot send this IE;
-	the receiver need not check the presence of the IE in the message. If the receiver checks the presence of the Conditional-Optional IE, then the IE's absence shall not trigger any of the error handling procedures. The handling of an absence or erroneous such Ies shall be treated as Optional Ies as specified in clause 7.6.
-	Optional: this means that:
-	the IE shall be included as a service option. Therefore, the IE may be included or not in a message. The handling of an absent optional IE, or an erroneous optional IE is specified in clause 7.6.
For conditional Ies, the clause describing the URCMP message explicitly defines the conditions under which the inclusion of each IE becomes mandatory or optional for that particular message. These conditions shall be defined so that the presence of a conditional IE only becomes mandatory if it is critical for the receiving entity. The definition might reference other protocol specifications for final terms used as part of the condition.
For grouped Ies, the presence requirement of the embedded IE shall follow the rules:
-	If the grouped IE is Mandatory within a given message: the presence requirements of individual embedded Ies are as stated within the Mandatory grouped IE for the given message;
-	if the grouped IE is Conditional within a given message: if the embedded IE in the grouped IE is Mandatory or Conditional, this embedded IE is viewed as Conditional IE by the receiver. If the embedded IE in the grouped IE is Conditional-Optional, this embedded IE is viewed as Optional IE by the receiver. If the embedded IE in the grouped IE is Optional, this embedded IE is viewed as Optional IE by the receiver;
-	if the grouped IE is Conditional-Optional within a given message: if the embedded IE in the grouped IE is Mandatory or Conditional, this embedded IE is viewed as Conditional-Optional IE by the receiver. If the embedded IE in the grouped IE is Conditional-Optional, this embedded IE is viewed as Optional IE by the receiver. If the embedded IE in the grouped IE is Optional, this embedded IE is viewed as Optional IE by the receiver;
-	if the grouped IE is Optional within a given message: all embedded Ies in the grouped IE are viewed as Optional Ies by the receiver.
In all of the above cases, appropriate error handling as described in clause 7.6 shall be applied for protocol errors of the embedded Ies.
Only the Cause IE at message level shall be included in the response if the Cause contains a value that indicates that the request is not accepted, regardless of whether there are other mandatory or conditional Ies defined for a given response message.
[bookmark: _Toc19717253][bookmark: _Toc21696891]7.3.4.3	Grouped Information Elements
A Grouped IE is an IE which may contain other Ies.
Grouped Ies have a length value in the TLV encoding, which includes the added length of all the embedded Ies. Overall coding of a grouped IE with 4 octets long IE header is defined in clause 8.2. Each IE within a grouped IE also shall also contain 4 octets long IE header.
Grouped Ies are not marked by any flag or limited to a specific range of IE type values. The clause describing an IE in this specification shall explicitly state if it is a Grouped IE.
NOTE:	Each entry into each Grouped IE creates a new scope level. Exit from the grouped IE closes the scope level. The URCMP message level is the top most scope.
If more than one grouped Ies of the same type, but for a different purpose are sent with a message, these Ies shall have different IE types.
If more than one grouped Ies of the same type and for the same purpose are sent with a message, these Ies shall have exactly the same IE type to represent a list.
[bookmark: _Toc19717254][bookmark: _Toc21696892]7.2.3.4	Information Element Type
An IE in a URCMP message or Grouped IE is identified by its IE Type and described by a specific row in the corresponding tables in clause 7.
If several Ies with the same Type are included in a URCMP message or Grouped IE, they represent a list for the corresponding IE name.
An IE Type value uniquely identifies a specific IE.
One IE type value is specified for Vendor Specific Ies.
[bookmark: _Hlk12276887][bookmark: _Toc21696893]7.4	Message Types
Editor's Note:	to specify S17-AP message type, e.g. node level
[bookmark: _Toc21696894]7.5	S17-AP Messages
Editor's Note:	to specify S17-AP message content
[bookmark: _Toc21696895]7.6	Error Handling

[bookmark: _Toc21696896]8	Information elements
[bookmark: _Toc21696897]8.1	Information Elements Format
Editor's Note: this clause will specify the information element format and type.
[bookmark: _Toc21696898]8.2	Information Elements
Editor's Note:	this clause will specify the information elements defined for S17.
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