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1	Introduction
1.1 Generic
Multimedia Priority Service (MPS) allows Service Users (TS 22.153 [1]) priority access to system resources in situations such as during congestion, creating the ability to deliver or complete sessions of a high priority nature. MPS Service Users are government-authorized personnel, emergency management officials and/or other authorized users.
MPS is currently defined in stage 3 for IMS-based multimedia services, 4G Priority EPS Bearer Service (PEBS), 5G Priority PDU Connectivity Service (PPCS), and CS Fallback (via EPS). 
In Rel-17, stage 1 added new requirements to TS 22.153 [1] (with associated use cases in TR 22.854 [2]) for MPS for DTS. Stage 2 also added MPS for DTS requirements in TS 23.203 [4], TS 23.501 [5], TS 23.401 [3] and TS 23.503 [6]. This discussion paper identifies enhancements to support MPS for DTS in stage 3, specifically impacting TS 29.212 [7], TS 29.213 [8], TS 29.214 [9], TS 29.512 [10], TS 29.513 [11] and TS 29.514 [12]. 
1.2 MPS for DTS Overview
MPS for DTS provides the MPS Service User with priority for applications, which are not otherwise under the control of an AF, to support continued communications in periods of network congestion during which normal commercial data service is degraded. These applications use the default bearer to a specific Packet Data Network (PDN) in the case of 4G, or the default QoS Flow to a specific Data Network (DN) in the case of 5G. MPS for DTS is not applicable to IMS APNs/DNNs. 
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Figure 1.2-1 – MPS for DTS reference architecture
The AF in Figure 1 supports the invocation and revocation of MPS for DTS. The AF is in the mobile operator's network. The AF supports the user interface that allows the MPS Service User to invoke or revoke MPS for DTS, e.g., using a web browser or MPS specialized application. The web browser and MPS specialized application are outside the scope of 3GPP.
Description of the steps in Figure 1 is as follows:
1. A web browser or specialized MPS application on the UE accesses the AF. Priority for signalling is optional. When used, a request to provide priority to the signalling flow between the UE and the AF will normally have occurred before this step. Alternatively, an implementation can choose to wait until the user requests MPS for DTS before setting up the priority signalling. 
2. The AF authenticates the user and authorizes the invocation/revocation request. The AF can optionally request the PCRF/PCF to authorize the UE for the request. The choice of a specific authentication method by the AF is beyond the scope of 3GPP specifications..
3. If the MPS for DTS invocation/revocation request is authorized, the AF signals the PCRF/PCF indicating MPS for DTS invocation/revocation for a specific APN/DNN. In addition, the AF may request to be notified about the success of the QoS modification.
4. The PCRF/PCF invokes/revokes the MPS for DTS service for the specified APN/DNN. This will modify the ARP and (potentially) the QCI or 5QI (plus 5G QoS characteristics) subject to regional/national regulatory requirements and operator policy. The PCRF/PCF requests the EPC/5GC to trigger the Default Bearer QoS modification in the EPS or 5G default QoS Flow modification in the 5GS.
5. The Default Bearer QoS modifications or 5G default QoS Flow modification is signalled to the UE using existing 3GPP procedures.
6. The PCF/PCRF reports the successful establishment of the priority for the default bearer / default QoS Flow to the AF. In return, the AF informs the web browser, or specialized MPS application on the UE, of the success of the invocation/revocation (out of 3GPP scope).

2	4G 
2.1	4G MPS for DTS procedures


Figure 2, 4G PCC procedures to support MPS for DTS

Referring to figure 2 above:
0.	The AF may create a prioritized signalling bearer from the UE to the AF so that MPS for DTS invocation/revocation signalling will get prioritized treatment. Existing procedures are used, with the MPS‑Identifier AVP included to indicate that the signalling bearer requires priority for MPS for DTS. 
1.	The UE uses HTTP to access an MPS for DTS web service on the AF. The user requests MPS for DTS invocation (or revocation). The details of this step are out of scope of 3GPP. The AF can authorize the request or delegate authorization in the next step.
2.	The AF invokes (or revokes) MPS for DTS with an AA-Request towards the PCRF. The request contains the MPS-Action AVP (indicates invoke or revoke and whether the PCRF should authorize the request), may contain the Specific-Action AVP with the value SUCCESSFUL_QOS_UPDATE (indicates notification upon success is requested), and contains the Called-Station-ID AVP (indicates the APN on which to invoke/revoke MPS for DTS). 
3.	The PCRF responds to the AF with an AA-Answer indicating that the request was received. It does not indicate that MPS for DTS was successfully invoked/revoked.
4. 	If the AF has requested the PCRF to perform authorization, the PCRF does so by checking the UE's subscription. The PCRF sends an RA-Request to the PCEF. For invocation, it includes the Default-EPS-Bearer-QoS AVP, to indicate the desired ARP and QCI of the default EPS bearer. For any PCC Rules having the same ARP/QCI as the default EPS bearer, the PCRF modifies those PCC rules, by either including the Default-Bearer-Ind AVP with the value BIND_TO_DEF_BEARER, or by setting the QoS-Class-Identifier AVP and Allocation-Retention-Priority AVP within the QoS-Information AVP values of those PCC rules to match the new QCI and ARP values assigned to the Default Bearer. The PCRF includes the Event-Trigger AVP with the value SUCCESSFUL_QOS_UPDATE if the corresponding Specific-Action AVP was included in step 2.
5. 	The PCEF sends an RA-Answer response to the PCRF.
6. 	The PCEF sets the QoS of the default EPS bearer and of the SDFs mapped to the default EPS bearer.
7. 	The PCEF notifies the PCRF of successful MPS for DTS invocation with a value of SUCCESSFUL_QOS_UPDATE value in an Event-Trigger AVP in a CC-Request. 
8. 	The PCRF notifies the AF of success with the value SUCCESSFUL_QOS_UPDATE in the Specific-Action AVP in an RA-Request.
9. 	The AF reports success to the UE. The details of this step are out of scope of 3GPP. 
10.	MPS for DTS is in operation, the UE is receiving priority service on the default EPS bearer and other SDFs mapped to the default EPS bearer.
NOTE:	For simplicity the CC-Answer after step 7 and the RA-Answer after step 8 are not shown.
2.2	Summary of specification impacts
A summary of the proposed 4G standard changes are described in the table below, organized according to functionality (per SA1 requirements in 3GPP TS 22.153 [1] and described in annex C).
Table 2.2-1 4G specification impacts
	Functionality
	Specification Impacts

	
	TS 29.212
	TS 29.213
	TS 29.214

	Invocation and revocation of MPS for DTS by UEs with or without MPS subscription (General) (Requirements 1-8)
	§4.5.19.1.1 Clarify that the AF can invoke/revoke the Priority EPS Bearer Service, to align with TS 29.213 § 5.3.
§4.5.19.1.x Clarify that the Priority EPS Bearer Service modifies the default bearer, to align with TS 29.213 § 5.3. 
	§4.3.1.2.1.1,
§4.3.1.2.1.2,
§4.3.1.2.2.1 and
§4.3.1.2.2.2
Add reference to DTS Action for invoking MPS for DTS
§5.3 Add an explanation of PCRF actions upon receipt of the the MPS-Action AVP from the AF.
	§4.4.1, §4.4.2, §4.4.4 Corrections for MPS for IMS

§4.4.x Add new clause for MPS for DTS general procedures.

§5.4.1 Add MPS for DTS to the table of optionally supported features.

§5.6.1 Adds MPS-Action AVP to AAR command.


	Update of QCI/QoS characteristics assigned to the default QoS flow (Requirements 11-14)
	§4.5.19.1.x Clarify that the Priority EPS Bearer Service modifies the default bearer
	
	§5.3.0 Add new MPS-Action AVP to Rx specific Diameter AVPs
§5.3.x Define the values for the MPS-Action AVP to identify requests as pertaining to MPS for DTS.
See NOTE
5.6.1 Add MPS-Action AVP to AA-Request command

	Notification of successful MPS for DTS invocation
(Requirement 15)
	§4.5.19.1.x - Add new clause to detail how MPS for DTS successful invocation is reported.
§5.3.7 - Add SUCCESSFUL_QOS_UPDATE (xx) event trigger value to the Event-Trigger AVP.
	
	§4.4.x Add new clause for MPS for DTS general procedures.
§5.3.13 Added SUCCESSFUL_QOS_UPDATE to Specific-Action AVP

	NOTE:	A standard solution using an AVP and values defined in 3GPP is needed to invoke and revoke MPS for DTS. The MPS-Identifier AVP is defined in 3GPP but its value is left to regional definition.



3	5G 
3.1	5G MPS for DTS procedures


Figure 3, 5G PCC procedures to support MPS for DTS

Referring to figure 3 above:
0.	The AF may create a prioritized signalling QoS flow from the UE to the AF. MPS for DTS invocation/revocation signalling will get prioritized treatment. Existing procedures are used, with the "mpsId" attribute included to indicate that the signalling QoS flow requires priority for MPS for DTS.
1.	The UE uses HTTP to access an MPS for DTS web service on the AF. The details of this step are out of scope of 3GPP. The AF can authorize the request or delegate authorization in the next step. MPSforDTS has been added to the applicability of afRequestedData type so that the AF can request the identity of a UE via the Npcf_PolicyAuthorization service, given the IP address.
2.	The AF invokes (or revokes) MPS for DTS with an Npcf_PolicyAuthorization_Update request. The request contains an "mpsAction" attribute with the value ENABLE_MPS_FOR_DTS (or ENABLE_MPS_FOR_DTS for revocation) or, if the AF has not performed authorization, the value AUTHORIZE_AND_ENABLE_MPS_FOR_DTS (AUTHORIZE_AND_DISABLE_MPS_FOR_DTS for revocation). The request contains the "dnn" attribute set to the desired DNN. The AF may request notification of successful outcome by setting the "evSubsc" attribute to SUCCESSFUL_QOS_UPDATE. 
3.	The PCF sends a "204 No Content" response to the AF indicating that the request was received. It does not indicate that MPS for DTS was successfully invoked/revoked.
4.	If the AF has requested the PCF to perform authorization, the PCF does so by checking the UE's subscription. The PCF sends an Npcf_SMPolicyControl_UpdateNotify to the SMF. The PCF generates appropriate values for the "arp", "5qi", and "priorityLevel" attributes that it includes in the "authDefQos" attribute of the SmPolicyNotification data structure, and sets the "defQosFlowIndication" attribute to indicate any dynamic PCC rule that is to remain bound to the default QoS flow. If step 2 requested notification upon successful MPS for DTS invocation, the PCF sets the policyCtrlReqTriggers attribute in the SmPolicyDecision attribute to the value SUCC_QOS_UPDATE. 
5. The SMF sends a "204 No Content" response to the PCF.
6. The SMF sets the QoS of the default QoS flow and of the IP flows mapped to the default QoS flow.
7. The SMF notifies the PCF of successful MPS for DTS invocation with a value of SUCC_QOS_UPDATE in the repPolicyCtrlReqTriggers attribute in the SmPolicyUpdateContextData data structure in an Npcf_SMPolicyControl_Update service operation. 
8. The PCF notifies the AF of success with the value SUCCESSFUL_QOS_UPDATE in the "event" attribute in the "evNotifs" attribute in an Npcf_PolicyAuthorization_Notify service operation.
9. The AF uses HTTP to report success to the UE. The details of this step are out of scope of 3GPP. 
10.	MPS for DTS is in operation, the UE is receiving priority service on the default QoS flow and on other SDFs mapped to the default QoS flow.
NOTE:	For simplicity the Npcf_SMPolicyControl_Update response after step 5 and the Npcf_SMPolicyAuthorization_Notify response after step 6 are not shown.
3.2	Summary of specification impacts
A summary of the 5G proposed standard changes are described in the table below, organized according to functionality (per SA1 requirements in 3GPP TS 22.153 [1] and described in annex C).
Table 3.2-1 5G specification impacts
	Functionality
	Specification Impacts

	
	TS 29.512
	TS 29.513
	TS 29.514

	Invocation and revocation of MPS for DTS by UEs with or without MPS subscription (General) (Requirements 1-8)
	§4.2.6.2.12.1: Clarify that Priority PDU Connectivity services can be invoked via UDR or via AF
§4.2.6.2.12.x:Add new clause for MPS for DTS invocation/revocation
	§5.2.2.2.2.1 Add reference to DTS Action for invoking MPS for DTS in AF Session Establishment clause
§5.2.2.2.2.2 Add reference to DTS Action for invoking/revoking MPS for DTS in AF Session Modification clause
	§4.2.2.12.y: Add new clause for MPS for DTS general procedures. Describe attributes used to invoke/revoke MPS for DTS
§4.2.3.12: Add reference to session termination clause, to support MPS for DTS
§4.2.4.5: Add MPS for DTS to session termination clause
§5.6.2.4: Adds MPSforDTS applicability to ueIds entry in AppSessionContextUpdateData type table.
§5.8: Add MPSforDTS to the table of optionally supported features

	Update of QCI/QoS characteristics assigned to the default QoS flow
(Requirements 11-14)
	§4.2.6.2.12.x:Add new clause for MPS for DTS invocation/revocation
	§7.3.2:Add MPS action for PCF derivation of 5QI & ARP for Rx.
§7.3.3:Add mpsAction for PCF derivation of 5QI & ARP for N5.
	§4.2.3.12: Describe attributes used for MPS for DTS invocation and revocation in the modification of MPS clause
§5.6.2.3: Add new mpsAction attribute to AppSessionContextReqData, so that MPS for DTS can be invoked on a new session. The new attribute is needed to distinguish from mpsId attribute, which contains a regionally defined value
§5.6.2.5: Add new mpsAction attribute to AppSessionContextUpdateData, so that MPS for DTS can be invoked or revoked on an existing session.
§5.6.3.x: Add new clause for MpsAction enumeration, with values DISABLE_MPS_FOR_DTS, AUTHORIZE_AND_DISABLE_MPS_FOR_DTS, ENABLE_MPS_FOR_DTS AND AUTHORIZE_AND_ENABLE_MPS_FOR_DTS
§A.2: Add mpsAction attribute to AppSessionContextReqData and AppSessionContextUpdateData data types API definitions
§A.2: Add new MpsAction enumeration in API definitions
See NOTE

	Notification of successful MPS for DTS invocation
(Requirement 15)
	§5.6.3.6:Add MPS for DTS unique success code SUCC_QOS_UPDATE to PolicyControlRequestTrigger so that DTS events can be reported by the SMF to the PCF
§A.2: Add new PolicyControlRequestTrigger enumeration value SUCC_QOS_UPDATE value to the API definition 
	 
	§4.2.2.12.y: Add reference to new value of evSubsc attribute 
§4.2.5.1: Extend the list of Npcf_PolicyAuthorization_Notify service operations, to allow PCF to notify AF of DTS success
§4.2.5.x: Add new clause to describe how the PCF relays notifications of successful MPS for DTS invocation/revocation from the 5GC
[bookmark: _GoBack]§5.6.3.7: Add new AfEvent enumeration value SUCCESSFUL_QOS_UPDATE so that DTS events can be reported by the PCF to the AF
§A.2: Add new AfEvent enumeration value SUCCESSFUL_QOS_UPDATE to API definition

	NOTE:	A standard solution using an AVP and values defined in 3GPP is needed to invoke and revoke MPS for DTS. The MPS-Identifier AVP is defined in 3GPP but its value is left to regional definition.
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Annex B: Acronyms
	DTS
	Data Transport Service

	MPS
	Multimedia Priority Service

	PEBS
	Priority EPS Bearer Service

	PPCS
	Priority PDU Connectivity Service



Annex C: Stage 1 Requirements
MPS for DTS, as referenced in this document, is applicable to EPS (as an extension of PEBS) and also to 5GS (as an extension of PPCS). Extensions to these specifications are based on functionality as specified in TS 22.153 [1]. 
Key functionality and their mappings to the stage 1 requirements are summarized below.
C.1	Invocation and revocation of MPS for DTS by UEs with or without MPS subscription
MPS for DTS is an on-demand service for a specified APN/DNN. Consistent with requirements as specified in clauses 9.3.1 and 9.3.2 of 3GPP TS 22.153 [1], MPS for DTS applies to both a UE subscribed to MPS as well as for a UE that is not subscribed to MPS. 

	#
	Stage 1 Requirement (TS 22.153)

	1
	The system shall support:
-	MPS for DTS for an authorized Service User using a UE with a subscription for MPS, and
-	MPS for DTS for an authorized Service User using a UE that does not have an MPS subscription.

	2
	The system shall support means for a Service User using a UE with an MPS subscription to initiate MPS for a DTS session.

	3
	The system shall support means for a Service User using a UE with an MPS subscription to initiate MPS for DTS session when roaming within the home country and outside the home country.

	4
	The system shall support means for a Service User using a UE that does not have a subscription for MPS to initiate MPS for DTS. 

	5
	The system shall support discovery and selection of active data connections upon receipt of an MPS for DTS invocation request by an authorized MPS Service User.

	6
	The system shall support means to release an MPS for DTS session for the cases:
-	an MPS Service User using a UE with an MPS subscription, and
-	an MPS Service User using a UE that does not have an MPS subscription

	7
	The system shall support means for an MPS Service User to explicitly release an MPS for DTS session from a UE with an MPS subscription when roaming, including outside the home country.

	8
	If MPS for DTS is not explicitly revoked by the Service User or an IoT device, the system in the RPLMN shall automatically revoke MPS upon UE detachment/deregistration (e.g., power down). 



C.2	Prioritized signalling for control of MPS for DTS
Consistent with requirements as specified in clause 9.3.4 of 3GPP TS 22.153 [1], prioritized signalling may be configured to give a priority connection for invoking/revoking MPS for DTS. 

	#
	Stage 1 Requirement (TS 22.153)

	9
	The system shall provide priority treatment to the invocation signalling in the network once the MPS for DTS request is identified by the system.

	10
	The system shall support a means for MPS for DTS activation when normal data service is congested.



C.3	Update of QCI/QoS characteristics assigned to the default EPS bearer/default QoS flow
Consistent with requirements as specified in clauses 9.3.5 and 9.3.6 of 3GPP TS 22.153 [1], MPS for DTS enables the update of QCI/QoS characteristics that are assigned to the default EPS bearer/default QoS flow. When MPS for DTS has been successfully invoked, the QCI/QoS characteristics of the default EPS bearer/default QoS flow are upgraded such that it has higher priority than the QCI/QoS characteristics assigned to regular users for commercial service. The ARP of the default EPS bearer/default QoS flow is also upgraded to an ARP value reserved for MPS usage (unless the ARP assigned to the default EPS bearer/default QoS flow is already set to an MPS-appropriate value because of MPS subscription). 

	#
	Stage 1 Requirement (TS 22.153)

	11
	The system shall provide priority treatment to the affected media flows when an MPS for DTS session is activated.

	12
	The system shall be capable of supporting a set of default QoS characteristics for an active MPS for DTS session.

	13
	The system shall be capable of making authorized QoS modifications in support of MPS for DTS for all media traffic supported via the default bearer (in the case of EPS), or the default QoS flow (in the case of 5GS).

	14
	The system shall support means to allow a Service User to request QoS modifications for an active MPS for DTS session.



By virtue of appropriate ARP and QCI/QoS characteristics to the default EPS bearer/default QoS flow, MPS for DTS provides improved scheduling priority and retention to all traffic that is transported over the default EPS bearer/default QoS flow.
C.4	Notification of successful MPS for DT invocation
Consistent with requirements as specified in clause 9.3.6 of 3GPP TS 22.153 [1], MPS for DTS enables the user to be notified upon successful completion of their request to invoke MPS for DTS. 

	#
	Stage 1 Requirement (TS 22.153)

	15
	The system shall support means to provide a Service User with an indication that a requested QoS modification of an active MPS for DTS session was successful.
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