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[bookmark: foreword][bookmark: _Toc157510624]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: _Toc157510625]
1	Scope
The scope of this Technical Report is to study solutions addressing MPS priority for SMS and MPS priority for messaging services based on IMS within the 3GPP system. For IMS, the scope is limited to MPS priority by the 3GPP system when SIP is used to support the messaging service.
The study will investigate the following aspects:
-	Solutions addressing how MPS for messaging services is requested and authorized using a UE with a subscription for MPS.
-	Solutions addressing gaps for MPS priority treatment for messaging services using TS 23.228 [4] specified SIP MESSAGE and SIP sessions in EPC and 5GC.
-	Solutions addressing gaps for MPS priority treatment in EPC and 5GC for messaging services using MO/MT SMS over IP, and MO/MT SMS over NAS. For SMS, only subscription-based priority treatment is in scope.
[bookmark: references][bookmark: _Toc157510626]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 23.040: "Technical realization of the Short Message Service (SMS)".
[3]	3GPP TS 23.204: "Support of Short Message Service (SMS) over generic 3GPP Internet Protocol (IP) access; Stage 2".
[4]	3GPP TS 23.228: "IP Multimedia Subsystem (IMS); Stage 2".
[5]	3GPP TS 23.272: "Circuit Switched (CS) fallback in Evolved Packet System (EPS); Stage 2".
[6]	3GPP TS 23.401: "General Packet Radio Service (GPRS) enhancements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN) access".
[7]	3GPP TS 23.501: "System architecture for the 5G System (5GS); Stage 2".
[8]	3GPP TS 23.502: "Procedures for the 5G System (5GS); Stage 2".
[9]	3GPP TS 23.540: "5G System: Technical realization of Service Based Short Message Service; Stage 2".
[bookmark: definitions][bookmark: _Toc157510627]3	Definitions of terms and abbreviations
[bookmark: _Toc157510628]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].
example: text used to clarify abstract rules by applying them literally.

[bookmark: _Toc157510629]3.2	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].
DRMP	Diameter Routing Message Priority
DTS	Data Transport Service
MPS	Multimedia Priority Service

[bookmark: clause4][bookmark: _Toc157510630]4	Architectural Assumptions and Requirements
-	Solutions shall build on the EPS, 5GS, and IMS architectures as in TS 23.204 [3], TS 23.228 [4], TS 23.401 [6], TS 23.501 [7], TS 23.502 [8], TS 23.040 [2], Annex C of TS 23.272 [5], TS 23.540 [9].
-	Solutions for MPS priority for messaging via WLAN are based on existing MPS support for Non-3GPP WLAN.
-	MPS priority treatment for SMS over NAS and SMS over IP requires an MPS subscription and MPS for messaging enabled.
[bookmark: _Toc21087537][bookmark: _Toc23326070][bookmark: _Toc25934661][bookmark: _Toc26337041][bookmark: _Toc31114288][bookmark: _Toc43392562][bookmark: _Toc43475358][bookmark: _Toc50558962][bookmark: _Toc54940317][bookmark: _Toc54952032][bookmark: _Toc57233480][bookmark: _Toc68068792][bookmark: _Toc93305718][bookmark: _Toc157510631]5	Key Issues
[bookmark: _Toc157510632][bookmark: _Toc149025595]5.1	Key Issue 1: MPS Priority support for Messaging over IMS 
[bookmark: _Toc157510633]5.1.1	General description
This key issue investigates needed enhancements to support MPS priority for Messaging over IMS. A UE with MPS for messaging activated, will receive priority treatment in the presence of overload or congestion in IMS, EPS or 5GS for:
-	Immediate Messaging as defined in clause 5.16.1 of TS 23.228 [4]; and
-	Session-based Messaging as defined in clause 5.16.2 of TS 23.228 [4].
The KI should cover:
-	Identification of any gap in signalling priority for procedures related with Messaging over IMS;
-	Identification of any gaps in the subscription for MPS, including UE USIM aspects, and including aspects related with activation/deactivation of MPS for messaging;
-	determine how the UEs that are authorized for MPS for messaging obtain priority treatment in functional entities involved in Messaging over IMS;
-	How to support roaming.
NOTE:	One or more of the functional entities might already be providing priority treatment for a UE with an MPS subscription configured in the UE USIM and/or in the HSS.
[bookmark: _Toc157510634]5.2	Key Issue 2: Priority support for SMS over IP based on MPS subscription
[bookmark: _Toc149025596][bookmark: _Toc157510635]5.2.1	General description
This key issue investigates needed enhancements to support priority handling for SMS over IP based on the UE's MPS subscription. A UE with MPS for messaging will receive priority treatment in the presence of overload or congestion in EPS or 5GS for:
-	mobile originated SMS over IP from the UE; and
-	mobile terminated SMS over IP to the UE.
This KI should cover:
-	Identification of any gap in signalling priority for SMS over IP procedures for UEs with MPS subscription;
-	Identification of any gaps in the subscription for MPS, including UE USIM aspects, and including MPS for messaging activation/deactivation;
-	Determine how the UEs that are authorized for MPS for messaging invoked obtain priority treatment in functional entities involved in SMS over IP service;
-	How to support roaming.
NOTE:	One or more of the functional entities might already be providing priority treatment for a UE with an MPS subscription configured in the UE USIM and/or in the UDM/HSS.
[bookmark: _Toc157510636]5.3	Key Issue 3: Priority support for SMS over NAS based on MPS subscription
[bookmark: _Toc157510637]5.3.1	General description
This key issue investigates needed enhancements to support priority handling for SMS over NAS based on the UE's MPS subscription. A UE with MPS for messaging will receive priority treatment in the presence of overload or congestion in EPS or 5GS for:
-	mobile originated SMS over NAS from the UE; and
-	mobile terminated SMS over NAS to the UE.
The KI should cover:
-	Identification of any gap in signalling priority for SMS over NAS procedures for UEs with MPS subscription;
-	Identification of any gaps in the subscription for MPS, including UE USIM aspects and MPS for messaging activation/deactivation;
-	Determine how the UEs that are authorized for MPS for messaging obtain priority treatment in functional entities involved in SMS over NAS service;
-	How to support roaming.
NOTE:	One or more of the functional entities might already be providing priority treatment for a UE with an MPS subscription configured in the UE USIM and/or in the UDM/HSS.
[bookmark: _Toc25934674][bookmark: _Toc26337054][bookmark: _Toc31114301][bookmark: _Toc43392575][bookmark: _Toc43475371][bookmark: _Toc50558975][bookmark: _Toc54940330][bookmark: _Toc54952045][bookmark: _Toc57233493][bookmark: _Toc68068805][bookmark: _Toc93305719][bookmark: _Toc157510638]6	Solutions
[bookmark: _Toc23326074][bookmark: _Toc25934675][bookmark: _Toc26337055][bookmark: _Toc31114302][bookmark: _Toc43392576][bookmark: _Toc43475372][bookmark: _Toc50558976][bookmark: _Toc54940331][bookmark: _Toc54952046][bookmark: _Toc57233494][bookmark: _Toc68068806][bookmark: _Toc93305720][bookmark: _Toc157510639]6.0	Mapping Solutions to Key Issues
Table 6.0-1: Mapping Solutions to Key Issues
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[bookmark: _Toc157510640][bookmark: _Toc16839388][bookmark: _Toc21087547][bookmark: _Toc23326080][bookmark: _Toc25934686][bookmark: _Toc26337066][bookmark: _Toc31114363][bookmark: _Toc43392851][bookmark: _Toc43475650][bookmark: _Toc50559367][bookmark: _Toc54940734][bookmark: _Toc54952449][bookmark: _Toc57233901][bookmark: _Toc68069211][bookmark: _Toc93305726]6.1	Solution #1: SMS over IP (4G and 5G)
[bookmark: _Toc157510641]6.1.1	Introduction
This solution addresses Key Issue 2 on Priority support for SMS over IP based on MPS subscription, for mobile originated and mobile terminated Short Messages.
Editor’s note:	The solution is work in progress, there are aspects that need to be corrected/updated, whether there is a need for new subscription and whether SMS-GMSC etc. need to add new query towards HSS/UDM are FFS.

[image: ]
Figure 6.1.1-1: SMS over IP entities providing MPS priority for mobile originated short messages.

[image: ]
Figure 6.1.1-2: SMS over IP entities providing MPS priority for mobile terminated short messages.
[bookmark: _Hlk154052914][bookmark: _Hlk154053216]Before a UE can send or receive an SMS over IP message, the UE must have previously registered with IMS. Subscribed QoS will be applied only between the UE and the PGW-u/UPF for the IMS signalling bear or QoS Flow. Based on operator policy and/or regional/national regulations, an MPS subscribed UE can receive MPS appropriate QoS for this default bearer/QoS Flow.
When the UE sends or is sent a Short Message and the MPS for messaging service is available for the UE according to information from the UDM/HSS, each entity that was not already providing MPS priority to this Short Message, will now handle the Short Message with MPS priority. 
Editor's note:	The information about the availability of MPS for messaging in the UDM/HSS is FFS.
The following are enabled by this solution when MPS for messaging is available:
-	For an MPS subscribed UE that does not have pre-configured MPS priority for the IMS signalling bearer or QoS Flow, availability of MPS for messaging will cause the QoS of the IMS signalling bearer or QoS Flow to be modified to apply MPS priority. Subsequently:
-	Received messages will cause the idle UE to be paged with priority. 
[bookmark: _Hlk154055160]-	Instant Messages from the P-CSCF to the UE will be treated with priority at the transport level. 
-	Instant Messages in the IMS will be handled at the application level with priority (Resource-Priority information).
-	Transport for signalling between the SMS‑GMSC and the IP‑SM-GW will be given priority.
[bookmark: _Toc157510642]6.1.2	Functional Description
Upon receiving a Short Message, the SMS-GMSC checks with the HSS/UDM whether MPS for messaging is available for the UE. If so, the SMS-GMSC sets the transport priority (e.g., DSCP and DRMP/Message Priority header) with a value appropriate for MPS and forwards the Short Message.
When the IP-SM-GW receives a Short Message with transport priority appropriate for MPS, the IP-SM-GW checks with the HSS/UDM and MPS for messaging is available for the UE, the IP-SM-GW adds the Resource-Priority information to the outgoing Instant Message with a value appropriate for MPS before forwarding the Instant Message to the S‑CSCF. Subsequent IMS functional entities (e.g., the S-CSCF, I-CSCF and P-CSCF) handle the Instant Message with priority based on the Resource-Priority information in the Instant Message.
NOTE:	The MPS priority level QoS will trigger Paging Priority as specified in 3GPP TS 23.401 [6] and 3GPP TS 23.501 [7].
When receiving an Instant Message from the UE, the P-CSCF checks whether MPS for messaging is available, and if so, the P-CSCF sets the Resource-Priority information on the Instant Message to a value appropriate for MPS. Subsequent IMS functional entities (e.g., the S‑CSCF, I‑CSCF and IP-SM-GW) handle the Instant Message with priority based on the Resource-Priority information in the Instant Message. When the IP-SM-GW receives an Instant Message with the Resource-Priority information with a value appropriate for MPS, the IP-SM-GW sets the transport level priority on the outgoing Short Message to a value appropriate for MPS before sending the Short Message to the SMS-IWMSC.
[bookmark: _Toc157510643]6.1.3	Procedures
[bookmark: _Toc157510644]6.1.3.1	General
This clause describes the following procedures:
· Mobile originated Short Message handling, in clause 6.1.3.2;
· Mobile terminated Short Message handling, in clause 6.1.3.3;
· IMS routed Short Message handling, in clause 6.1.3.4.
[bookmark: _Toc157510645]6.1.4	Impacts on services, entities, and interfaces
This solution will impact the following entities:
-	SMS-GMSC: retrieves the MPS for messaging information from the HSS, sets transport priority on the Short Message.
-	IP-SM-GW: adds Resource-Priority information to the Instant Message, adds transport priority to the Short Message.
-	P-CSCF: sets RPH if MPS for messaging is available.
-	S-CSCF: supplies the MPS for messaging information to the P-CSCF
-	AMF: pages the UE with priority

[bookmark: _Toc157510646]6.2	Solution #2: MPS support for SMS over NAS
[bookmark: _Toc16839383][bookmark: _Toc23236015][bookmark: _Toc93305722][bookmark: _Toc157510647]6.2.1	Introduction
NOTE:	It is assumed that all NFs in a PLMN involved in the SMS over NAS delivery support MPS treatment when the feature is deployed.
This solution provides methods to support MPS treatment for SMS over NAS, for UE with subscription data that indicate that SMS with MPS handling is included i.e., subscription in the UDM is used for priority treatment related to SMS over NAS.
Editor's note:	EPS related functional description and flows are FFS.
[bookmark: _Toc157510648]6.2.2	Functional Description
The solution is based on the current MPS-subscribed UE mechanism specified in 3GPP TS 23.501 [7] with following high level descriptions:
[bookmark: _Toc16839385][bookmark: _Toc23236017][bookmark: _Toc93305724]-	UE subscription data contain additional parameter indicating MPS treatment for message as part of the MPS subscription. This parameter is provided to related NFs involved in SMS over NAS (i.e. AMF and SMSF). Below table illustrate the possibility of setting of MPS related subscription data parameters.
	Legacy MPS indication
	MPS for message
	Interpretation of the combination

	set
	set
	MPS treatment is applicable including SMS over NAS

	set
	clear
	MPS treatment excluding SMS over NAS.

	clear
	clear
	No MPS treatment for the UE.

	clear
	set
	Illegal combination. It shall be considered as error combination.


Table 6.2.2-1: example of MPS related subscription data information
NOTE:	UE subscription data includes the indication that “SMS delivery over NAS is subscribed”, this is a pre-condition.
-	When establishing access network connection by the UE, the Establishment Cause is set based on existing MPS subscription and USIM Access Identity and allows the UE to obtain priority access. The network treats the connection establishment with priority same as in existing procedures. 
-	When a CN entity, e.g. AMF, communicates with other NFs related to SMS over NAS service, the treatment of the signalling/message between NFs considers the additional parameter for MPS treatment for message. 
-	the indication of MPS for message described above is assumed to apply for any form of messaging, including SMS over IMS and IMS messaging (session or MESSAGE based)
Editor’s note:	The need of the new “MPS for message” parameter is FFS and further synch with other key issues is needed.
[bookmark: _Toc157510649]6.2.3	Procedures
[bookmark: _Toc157510650]6.2.3.1	Registration procedure for SMS over NAS
The procedure is based on clause 4.13.3.1 of 3GPP TS 23.502 [8] as illustrated in figure 6.2.3.1-1 below.


[bookmark: _CRFigure4_13_3_11]Figure 6.2.3.1-1: Registration procedure supporting SMS over NAS
The following steps, referring to steps in clause 4.13.3.1 of 3GPP TS 23.502 [8] as baseline, are enhanced for the MPS treatment for SMS over NAS.
1.	The MPS-subscribed UE indicates the appropriate Establishment cause based on MPS subscription and/or USIM Access Identity. 
NOTE:	It is nothing new logically since this step referring to step 1-3 in figure 4.2.2.2.2-1 of 3GPP TS 23.502 [8] which covers Establishment cause with MPS already. However, the MPS treatment is not specifically named in the SMS over NAS related procedure.
2.	The AMF may receive the additional MPS for message indication from UDM.
5.	The AMF includes a Message Priority header to indicate priority information based on MPS for message indication received in step 2 from UDM. The AMF may also provide the MPS for message indication as part of the Nsmsf_SMService_Active Request service operation.
7b-7c.	The SMSF may also receive the additional MPS for message indication from UDM as part of the SMS Management Subscription data.

[bookmark: _Toc157510651]6.2.3.2	MO SMS over NAS procedure
The procedure is based on clause 4.13.3.3 and 4.13.3.5 of 3GPP TS 23.502 [8] as illustrated in figure 6.2.3.2-1 below.


Figure 6.2.3.2-1: MO SMS over NAS

The following steps, referring to steps in clause 4.13.3.3 of 3GPP TS 23.502 [8] as baseline, are enhanced for the MPS treatment for SMS over NAS.
1.	The MPS-subscribed UE indicates the appropriate Establishment cause. 
NOTE 1:	It is nothing new logically since this step referring to step 1-3 in figure 4.2.2.2.2-1 of 3GPP TS23.502 [8] which covers Establishment cause with MPS already. However, the MPS treatment is not specific named in the SMS over NAS related procedure.
2b.	The AMF includes a Message Priority header to indicate priority information based on MPS for message indication if such information is stored in UE context (received during UE registration towards UDM).
NOTE 2:	The AMF applies the same in following steps when communicating with SMSF.
3.	The SMSF includes also the MPS for message indication (either as part of the diameter message or as part of SBA Message Priority Header) if such information is stored in the UE context.
6a.	The SMSF includes a Message Priority header to indicate priority information based on MPS for message indication if such information is stored in UE context.
[bookmark: _Toc157510652]6.2.3.3	MT SMS over NAS procedure
The procedure is based on clause 4.13.3.6, 4.13.3.7 and 4.13.3.8 of 3GPP TS 23.502 [8] as illustrated in figure 6.2.3.3-1 below.


Figure 6.2.3.3-1: MT SMS over NAS

The following steps, referring to steps in clause 4.13.3.6 of 3GPP TS 23.502 [8] as baseline, are enhanced for the MPS treatment for SMS over NAS.
[bookmark: _Toc16839386][bookmark: _Toc23236018][bookmark: _Toc93305725]Editor’s note:	it’s FFS if UDM needs to provide SMS-GMSC with MPS Priority in step 2.
3.	The SMS-GMSC includes MPS for message indication (either as part of the diameter message or as part of SBA Message Priority Header) based on MPS for message indication if such information is such is available.
4.	The SMSF includes a Message Priority header to indicate priority information based on MPS for message indication if such information is stored in UE context.
The AMF includes Paging Priority if Paging needs to be triggered and MPS for message indication is stored in UE context.
The AMF includes a Message Priority header to indicate priority information based on MPS for message indication if such information is stored in UE context, when communicates with SMSF.
NOTE:	The AMF and SMSF apply the same for Message Priority header in following steps when communicating with other NF using SBI interface.

[bookmark: _Toc157510653]6.2.4	Impacts on services, entities, and interfaces
UDM:
-	Support MPS subscription data with additional indication MPS for message.
AMF:
-	Support receiving new indication MPS for message in subscription data.
-	Support SMS related Message Priority header handling based on MPS for message indication.
-	Paging priority treatment for MPS for message.
SMSF:
-	Support receiving new indication MPS for message in subscription data from UDM or from AMF.
-	Support SMS related Message Priority header handling based on MPS for message indication.
SMS-GMSC/SMS-IWMSC:
-	Support receiving new indication MPS for message from UDM.
-	Support SMS related Message Priority header handling based on MPS for message indication.
UE:
-	Nothing new compared to existing procedures for MPS-subscribed UE i.e. support appropriate Establishment Cause.

[bookmark: _Toc157510654]7	Evaluation
Editor's note:	This clause provides an evaluation of the solutions.
[bookmark: _Toc54940744][bookmark: _Toc54952459][bookmark: _Toc57233913][bookmark: _Toc68069223][bookmark: _Toc93305727]
[bookmark: _Toc157510655]8	Conclusions
Editor's note:	This clause will capture conclusions from the study.
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