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1. Introduction
The present document provides a solution for key issue 6 – resource control. It contains the analysis of the 5GS functionds related to resources, the differences between 5GS and EPS as well as the potential changes necessary for the MC service system.
2. Reason for Change
3GPP MC service stage 2 technical specifications have to be adapted for the use of the 5GS.

3. Conclusions

n/a
4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.783 version 0.9.0.
* * * First Change * * * *

7.x
Solution 3: 5GS resource control aspects
7.x.1
Description
7.x.1.1
General
This solution addresses key issue 6 on resource control in the 5GS context. At this point, reference is also made to the passages of clause 7.1.1.3, which clarify the different approaches of the 5GS QoS model and the EPS. 

Resources in the 5GS context has a broader meaning, since in addition to the usual 3GPP access also the non-3GPP access which encompasses wireless terrestrial access, i.e. WiFi, as well as wireless non terrestrial access, i.e. Satellite, and the wireline broadband access. Latter one alsoe addresses the convergence between wireless and wireline. Accordingly, the new possibilities are dealt first andcontinues with generally applicable resource control aspects.

The following 3GPP Technical Specifications are included in the analysis:
3GPP TS 23.501 [10];
3GPP TS 23.503 [XX];

7.x.1.2
Support of non-3GPP access

5GS supports untrusted non-3GPP access networks, trusted non-3GPP networks and wireline access networks. The convergence of those access types allows the use of the necessary user credentials and service definitions regardless of whether wireless or wireline access and is ensured for the first time by 3GPP in the 5GS context. It enables the integration of wireline access with a deterministic QoS control in this access segment.
7.x.1.3
Wireless Access

An untrusted non-3GPP access network gets connected to the 5G Core Network via a Non-3GPP InterWorking Function (see Figure 7.x.1.3-1), whereas a trusted non-3GPP access network shall be connected to the 5G Core Network via a Trusted Non-3GPP Gateway Function. A non-3GPP access network may advertise the PLMNs for which it supports trusted connectivity and the type of supported trusted connectivity. A UE can discover the non-3GPP access networks that can provide trusted connectivity to one or more PLMNs and decides to use trusted or untrusted non-3GPP access for connecting to a 5G PLMN.

A UE simultaneously uses the same 5G Core (5GC) of a PLMN over a 3GPP access and a non-3GPP access is served by a single access and mobility function. Furthermore, the UE will establish an IPsec tunnel to the corresponding interworking function in order to register with the 5G Core Network over non-3GPP access.
Note: A UE cannot be paged via non-3GPP access.
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Figure 7.x.1.3-1: non-3GPP access integration to 5GC
7.x.1.4
Wireline Access

For wireline 5G access a Wireline Access Gateway Function (see figure Figure 7.x1.3-1) is provided that interfaces the corresponding 5G Core control plane and user plane functions.

A UE connected to the corresponding wireline gateways, i.e. Fixed Network Broadband Gateway, can access the 5GC via the corresponding gateway function acting respectively as untrusted non-3GPP access network or as a trusted non-3GPP access network.

7.x.1.5
Multi-access capability

The ATSSS (Access Traffic Steering, Switching and Splitting) feature enables a multi-access PDU Connectivity Service, which allows the exchange of PDUs between the UE and a data network by simultaneously using one 3GPP access and one non-3GPP wireless access. A Multi-Access PDU (MA PDU) session, i.e. a PDU session that may have user-plane resources on two access technologies simultaneously.

The UE applies network-provided policy and considers local conditions, such as network interface availability, signal loss conditions, user preferences, etc., for deciding how to distribute the uplink traffic across the two access technologies. Similarly, the anchor 5G core of the MA PDU Session applies network-provided policy for deciding how to distribute the downlink traffic across the two access types.
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Figure 7.x.1.5-1: Access Traffic Steering, Switching and Splitting
The ATSSS feature can be used over any type of wireless access network, including untrusted and trusted non-3GPP access networks, as long as a MA PDU Session can be established over this type of access. ATSSS also foresees the case when a UE is registered to the same operator’s domain over 3GPP and non-3GPP accesses or the UE is registered to different operator domains over 3GPP and non-3GPP accesses.

The 5G QoS approach for a single PDU session is also applied to the multi-access (MA) PDU session. Also here a QoS Flow is the finest granularity of QoS differentiation in the MA PDU Session. The QoS Flow is not associated with specific access, i.e. it is access agnostic, the same QoS applies when the traffic is distributed over 3GPP and non-3GPP accesses. The potential use of Multipath TCP is optional and gets indicated during MA PDU session establishment.

After MA PDU Session establishment or modification, the SMF may provide QoS rules to the UE via one access, that are commonly used for 3GPP access and non-3GPP access.
7.x.1.6
Transport resources in the 5GS context 

In 5GS a PDU connectivity service is used that provides exchange of PDUs between a UE and a data network identified by the corresponding Data Network Name (DNN). The subscription information contains a subscribed DNN list and one default DNN for each always associated with the corresponding Network Slice Selection Assistance Information (NSSAI). The NSSAI is always present while the slice identifier form the foil element with the associated DNNs. 
When the UE does not provide a DNN for a given Single-NSSAI, the corresonding 5GC function determines the DNN for the requested PDU session by selecting the default DNN for this Single-NSSAI if a default DNN is present. Otherwise the corresponding 5GC function selects a locally configured DNN for this Single-NSSAI.
7.x.1.7
Transport resource - session establishement

PDU sessions are established upon UE request or upon request from an application server. In case of an application server, the 5GC is able to trigger (push notification) a specific application in the UE. Upon reception of that push message, the UE passes it to the identified application in the UE to establish a PDU session to the corresponding DNN. An PDU session can be modified upon UE and 5GC request and released upon UE and 5GC request.

With the simultaneous support of 3GPP access and non-3GPP access, a PDU session may support a single-access PDU Connectivity Service, in which case the PDU Session is associated with a single access type at a given time, i.e. either 3GPP access or non-3GPP access, or a multi-access PDU connectivity service, in which case the PDU session is simultaneously associated with both 3GPP access and non-3GPP access. The use of a multi-access type PDU requires ATSSS.

A UE may register to use multiple access simultaneously and chooses over which access the PDU session will be established. Defined policies in the HPLMN will guide the UE in the access selection. Upon request by the UE, a single-access PDU can be moved between 3GPP access and non-3GPP access.
7.x.1.8
Ultra Reliable and Low Latency Communication
Note: Will be elaborated in a dedicated key issue!
7.x.1.9
5GS enablers for priority mechanism

7.x.1.9.1
General

The 5GS and the QoS model behind allow classification and differentiation of communications based on subscription-related and invocation-related priority mechanisms under congestion conditions. Subscription information related to 5GS access include the prioritization of Radio Resource Control connection establishment based on Unified Access Control mechanisms as required by 3GPP TS 22.261 and the establishment of prioritized QoS Flows. Invocation-related mechanisms encompass the ability for the communication service to request/invoke the activation of prioritized QoS Flows through an interaction using N5 interface as well as packet detection in the user plane.

QoS flows mechanisms in the 5GS context:

-
For the (Radio) Access: QoS Flows requested during cell change (i.e. handover request) which contains an ARP value from the set allocated are given priority over requests for QoS Flows which do not include an ARP.

-
Session management (Core) will provide priority to QoS flows established for sessions during periods of extreme overload. Prioritised services are exempt from any session management congestion controls.


Mobility Management procedures (Core) applicable for prioritised services during periods of extreme overload. 


QoS Flows using allocated ARP parameters are exempt from release during QoS Flow load rebalancing.


(Radio)Access, Core: IMS signalling associated with prioritised services' use are handled with priority. This covers sessions using MPS or Mission Critical services.
7.x.1.9.2
5GS for Mission Critical Services

5GS provide for an MC-subscribed UE priority access to the Radio Access Network by using the Unified Access Control mechanism already requesting radio resources by the UE. This mechanism provides preferential access to UEs based on the assigned Access Identity compared to ordinary UEs during congestion time periods.
Priority treatment for MC service includes priority message handling, including priority treatment during authentication, security, and Mobility Management procedures. Priority treatment for MC service sessions encompasses appropriate ARP and 5QI plus 5G QoS characteristic settings for QoS flows. 5GS also extends the functional spectrum for the use of non-standardized 5QI values which enables the flexible assignment as well as the modification of 5G QoS characteristics.
In general, predefined 5QI sets are used, which are structured strictly according to Guaranteed Bit Rate (GBR) and non-Guaranteed Bit Rate (Non-GBR) and are identified with the QoS Identifier 5QI. Within the two categories GBR and Non-GBR, these differ according to latency, packet error rate, its scheduling priority and averaging window. The 5QI range between 128 and 254 is now being opened, which can be used for operator-specific 5QI values (see list below).

· [1 – 4]


value range for guaranteed bit rate QoS flows;
· 65, 66, 67

values for guaranteed bit rate QoS flows (assigned for MC Service system);
· [71 – 76]


value range for guaranteed bit rate QoS flows;
· [5 – 9]


value range for non-guaranteed bit rate QoS flows;
· 69, 70, 79, 80

values for non-guaranteed bit rate QoS flows (69 and 70 assigned for MC Service);
· [82 – 85]


value range for delay critical guaranteed bit rate QoS flows;
· [128 – 254]

value range for Operator-specific 5QIs;
All 5QI records can be requested when establishing communication or can be changed during a communication. A 5QI value set can be used for each QoS flow either only in UL, only in DL or simultaneously for UL and DL. In the corresponding packet filter one or more packet flows can be identified which may contain one or more packet filters. A packet filter can be of two types: IP packet filter set, or Ethernet packet filter set. For an IP PDU session type, the packet filter set can be a combination of the following attributes:

· Source/destination IP address and Port number

· Protocol ID;

· Type of Service;

· Flow Label;

· Security Parameter Index;

· Direction.
When an MCX Service session is requested by an MCX service user, the following principles applies inside the 5GS:

-
QoS Flows employed in an MCX service session shall be assigned with ARP value settings appropriate for the priority level of the MCX User.

-
Setting ARP pre-emption capability and vulnerability of QoS Flows related to an MCX service session, subject to operator MCX operator policies.

Priority treatment is applicable to IMS based multimedia services and priority PDU connectivity services.

Relative PDU priority decisions for MCX service sessions are based on real-time data of the network state and/or based on modification of the QoS and policy framework by authorized users.

7.x.1.9.3
Multimedia Priority Services

Multimedia Priority Service (MPS) allows service users priority access to system resources in situations such as during congestion, on an "end-to-end" priority basis. This encompasses the preferential access during the initial access phase when gathering the random access channel according to the Unified Access Control mechanism according to the assigned Access identity as well as signalling and media priority. MPS is based on the ability to invoke, modify, maintain and release communications with priority, deliver the priority media packets and is also supported in a roaming environment. MPS is applicable up to the point the 3GPP specification applies. Remote end and Internet transport are out of scope.

An MPS subscription allows the user to receive priority services and entitles a USIM with special Access Identity. MPS subscription includes indication for support of priority PDU connectivity service and IMS priority service support for the end user. Priority level regarding QoS flows and IMS are also part of the MPS subscription information. Priority PDU connectivity services is used to refer to 5G System functionality that corresponds to the functionality as provided by LTE/EPC Priority EPS bearer services according to3GPP TS 23.401.

Priority treatment is applicable:

· For IMS based multimedia services;

· For priority PDU connectivity service;
· For priority message handling, including priority treatment during authentication, security, and Mobility Management procedures.

Priority treatment for MPS session requires appropriate ARP and 5QI (plus 5G QoS characteristics) setting for QoS flows according.

When an MPS session is requested by a user, the following principles apply:

-
QoS flows employed in an MPS session shall be assigned ARP value settings appropriate for the priority level of the service user.

-
Setting ARP pre-emption capability and vulnerability for MPS QoS flows.

-
Pre-emption of non-service users over service users during network congestion situation.

The terminating network identifies the priority of the MPS session and applies priority treatment, including paging with priority, to ensure that the MPS session can be established with priority to the terminating user (either a service user or normal user).

MPS priority mechanisms can be classified as subscription-related, invocation-related, and those applied to existing QoS flows. Subscription related mechanisms are further divided into two groups: those which are always applied and those which are conditionally applied. Invocation-related mechanisms are further divided into three groups: those that apply for mobile originated SIP call/sessions, those that apply for mobile terminated SIP call/sessions, and those that apply for the Priority PDU connectivity services.

7.x.1.9.4
Allocation Retention Priority

Applicable 3GPP 5GS specification does not require the use of ARP to be configured by the corresponding gNB to get the full support for the pre-emption capabilities. The use of ARP in the QoS Flow context and its corresponding QFI remains on a communication basis, but its use can be decoupled from the use of a pre-defined latency and packet reliability. This approach removes the strong dependency on a bearer, creates potential flexibility in the use of ARP for individual communications and avoid reallocation of bearers when ARP may change during an ongoing communication. The functionality of ARP was not changed in the 5GS context.

7.x.1.9.5
Priority Level

The Priority Level associated with 5G QoS characteristics indicates a priority in scheduling resources among QoS Flows. In the case of traffic congestion, the Priority Level is used to define the resource distribution between QoS Flows.

The priority level principle was already present in 4G EPS but in the bearer service context.
7.x.1.9.6
Reflective QoS

Reflective QoS enables the UE to map UL User Plane traffic to QoS Flows by considering the received DL traffic. In a PDU session both reflective QoS and non-reflective QoS can be used concurrently.

The UE derived QoS rule contains following parameters:

-
One UL Packet Filter that identifies one or more packet (IP or Ethernet) flow(s);

-
QoS flow identifier;
-
Precedence value that determines the order in which a QoS rule is evaluated.
One UL Packet Filter derived from the received DL packet is used to identify a UE derived QoS rule within a PDU session.

7.x.1.9.7
5GC radio resource management objective
In order to support radio resource management, the corresponding 5GC function provides the parameter 'Index to RAT/Frequency Selection Priority' (RFSP Index) to allow specific radio resource management strategies. Such information is UE specific and is applicable to all the Radio Bearers which can be used:
-
to derive UE specific cell reselection priorities to control idle mode camping.

-
to decide on redirecting active mode UEs to different frequency layers or RATs.

The service user subscription contains the information about the RFSP Index taking into account the subscribed Single-NSSAIs. An RFSP value can enforce idle mode camping on 3GPP RAT regarding the more deterministic approach of priority use during communication establishment and it can also be forwarded the service user from source to target RAN node in intra-NG-RAN handover scenario when N2 interface is used.
It can be concluded that the RFSP index can be used to influence the use of different RATs within a perimeter.
7.x.1.9.8
PDU session limitations

Following limitations applies for the use of a DNN subscription and its corresponding PDU sessions:

· A DNN can be used for 16 simultaneous PDU sessions;

· Each PDU session encompasses maximum 64 QFIs.

7.x.1.10
Findings

7.x.1.10.1
Basics

To control the QoS, EPS and 5GS use the same basic approaches which are subscription and invocation based. For subscription based, the MPS approach is considered. In addition, the access identity specifically defined for Mission Critical Service can now be used in addition to that for multi-media priority service. For the invocation-based part, the application-triggered areas are now available via interface N5 or the method of user plane detection can be used.
7.x.1.10.2
Main differences

-
The EPS Bearer approach and the 5G PDU approach show conceptual differences (see also solution 5). The EPS bearer driven from an end to end approach, therefore reacts rather inflexibly in the adjustment of the priority requirement. With the decoupling of the ARP from the bearer to the QoS flow within a PDU session, Allocation Retention Priority changes within the QoS flow can be applied without changing the PDU sessions and the corresponding QoS flow. This flexibility also ensures the continuity of communication. It is expected that almost no information will be lost within a communication during the ARP adaptation if this is provided in the implementation accordingly.
-
For resource allocation, 5GS uses the QoS flow approach, which no longer provides fixed end-to-end bearers. The flow as such uses the specified tunnels and can be flexibly assigned to a radio bearer depending on the priority demand. The ARP concept remains unchanged and can now be used individually per communication over multiple independent users and its corresponding QoS flow as part of a PDU session.

-
5GS also extends to the use of non-standardized 5QI values which enables the flexible assignment of 5G QoS characteristics. The corresponding user of the application is thus enabled to request an operator determined 5QI than the predefined 5QI. This approach may be of interest for MCData services, as there is a high degree of differentiation in the characteristics of the application in contrast to voice or video characteristics. Accordingly, the strict determination of the applicable QoS profile that corresponds to a specific MC service communication can be made more flexible if desired.
-
5GS integrally enables the use of non-3GPP access divided to wireless e.g. Wi-Fi and wireline e.g. broadband residential. A UE can use 3GPP as well as non-3GPP access simultaneously. The corresponding gateway functions are provided within the 5GS for the corresponding non-3GPP access. The simultaneous use of both technology areas is subject to a specific control mechanism in the 5GC, which influences the allocation of traffic from and to the UE/wireline associated device. QoS in non-3GPP access is only available to a limited extent depending on the non-3GPP options.

-
With the RFSP (RAT/Frequency Selection Priority) index the use of the frequency layers in active mode and the stay in idle mode per UE can be determined and thus influence the QoS during communication establishment phase.
-
Due to the specifics in the ultra-reliable low latency communication context a dedicated key issue will address it.
7.x.3
Solution evaluation
The provided solution for 5GS resource control in the context of 3GPP TS 23.280 is fully inclusive and final.
* * * Next Change * * * *

7.x.1.11
Proposed changes to 3GPP TS 23.280
7.x.1.11.1
Proposed update 5.2.7.2.3
Considerations for the 5GS PDU session to the MC services DN 5.2.7.2.3.1 General 
5GS predefined 5QI sets shall be used, which are structured strictly according to Guaranteed Bit Rate (GBR) and non-Guaranteed Bit Rate (Non-GBR) and are identified with the QoS Identifier 5QI. Within the two categories GBR and Non-GBR, these differ according to latency, packet error rate, its scheduling priority and averaging window. The 5QI range between 128 and 254 may be used for operator-specific 5QI values (see list below).

· [1 – 4]



value range for guaranteed bit rate QoS flows;

· 65, 66, 67


values for guaranteed bit rate QoS flows (assigned for MC services);

· [71 – 76]


value range for guaranteed bit rate QoS flows;

· [5 – 9]



value range for non-guaranteed bit rate QoS flows;

· 69, 70, 79, 80

values for non-guaranteed bit rate QoS flows (69 and 70 assigned for MC services);

· [82 – 85]


value range for delay critical guaranteed bit rate QoS flows;

· [128 – 254]

value range for Operator-specific 5QIs;
If available, a PDU session may simultaneously use 3GPP access and wireless non-3GPP access which is asscociated with a Multi-Access PDU. The correspoonding rules for the use of MA-PDUs in the MC service system context shall be defined within the 5GC.
Editor’s note: Low latency media plane requirements are FFS.

The 5GS PDU session model is also applicable for wireline access starting at the wireline access function according to 3GPP TS 23.501 [10].
The 5GS use of Allocation Retention Priority (ARP) is associated with an individual QoS flow as part of a PDU session and can be adjusted at any time.
* * * Next Change * * * *

7.x.1.11.2
Proposed update to clause 7.2
Description of the planes

The following planes are identified:

a)
application plane: The application plane provides all of the services (e.g. call control, floor control, video control, data control) required by the user together with the necessary functions to support MC service. It uses the services of the signalling control plane to support those requirements. For example, within the MCPTT service, the application plane also provides for the conferencing of media, and provision of tones and announcements; and

b)
signalling control plane: The signalling control plane provides the necessary signalling support to establish the association of users involved in an MC service, such as an MCPTT call or other type of MC services. The signalling control plane also offers access to and control of services across MC services. The signalling control plane uses the services of the bearer plane.

For EPS bearers supporting these planes are defined within 3GPP TS 23.401 [17]. The resource control that is needed to support these planes is defined within 3GPP TS 23.203 [8]. The application plane also relies on the use of multicast bearers established via procedures defined in 3GPP TS 23. 468 [18] and 3GPP TS 23.246 [11].

For 5GS PDU sessions and it corresponding QoS flow settings are defined within 3GPP TS 23.501 [x]. The corresponding resource control to support these planes is defined within 3GPP TS 23.503 [xx].
Editor´s note: The impact on 3GPP TS 23.468 and 3GPP TS 23.246 using 5GS is FFS.
* * * Next Change * * * *

7.x.1.11.3
Proposed update to 10.11.2
Request for unicast resources at session establishment using EPS
The procedure defined in this subclause specifies how network resources are requested at session establishment. If concurrent sessions are used the MC service server may utilize the capability of resource sharing specified in 3GPP TS 23.203 [8]. The request for resources is sent to the PCRF on the Rx reference point and includes media type, bandwidth, priority, application identifier and resource sharing information.

The procedure is generic to any type of session establishment that requires requests for network resources.

Procedures in figure 10.11.2-1 are the signalling procedures for the requesting resource at session establishment. 
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Figure 10.11.2-1: Resource request at session establishment

1.
MC service client sends a call/session establishment request.

2.
MC service server receives evaluates the need network resources and use of media resource sharing.

3.
MC service server send a session progress request containing request for resources.

4.
PCC procedures (as defined in 3GPP TS 23.203 [8]) initiated from SIP core local inbound/outbound proxy over Rx.

5.
The SIP core local inbound / outbound proxy forwards the call control protocol request to the MC service client.

6.
The MC service client acknowledges the session progress request with an OK message.

7.
The SIP core local inbound / outbound proxy forwards the OK message to the MC service server.

8.
The MC service call/session is established, and resources have been allocated.
* * * Next Change * * * *

7.x.1.11.4
Proposed addition for 10.11.2a
Request for unicast resources at session establishment using 5GS
The procedure defined in this subclause specifies how network resources are requested at session establishment. If concurrent sessions are used the MC service server may utilize the capability of resource sharing specified in 3GPP TS 23.503 [8]. The request for resources is sent to the PCF on the N5 reference point and includes media type, bandwidth, priority, application identifier and resource sharing information.

The procedure is generic to any type of session establishment that requires requests for network resources.

Procedures in figure 10.11.2a-1 are the signalling procedures for the requesting resource at session establishment.
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Figure 10.11.2a-1: Resource request at session establishment using 5GS
1.
MC service client sends a call/session establishment request.

2.
MC service server receives evaluates the need network resources and use of media resource sharing.

3.
MC service server send a session progress request containing request for resources.

4.
PCC procedures (as defined in 3GPP TS 23.503 [X]) initiated from SIP core local inbound/outbound proxy over N5.

5.
The SIP core local inbound / outbound proxy forwards the call control protocol request to the MC service client.

6.
The MC service client acknowledges the session progress request with an OK message.

7.
The SIP core local inbound / outbound proxy forwards the OK message to the MC service server.

8.
The MC service call/session is established, and resources have been allocated.
* * * Next Change * * * *

7.x.1.11.5
Proposed addition for 10.11.3a
Request for modification of unicast resources using 5GS
To modify unicast media bearers, the MC service server shall send a resource modification request containing the parameters to be modified, using the call control protocol via the SIP core to the UE.

Possible scenarios when this procedure may be used are:

-
Modify the allocation and retention priority for unicast resources;

-
Release and resume resources in-between MC service calls when using the chat model; or

-
Release and resume resources when a UE is able to receive the MC service call over multicast transmission

Releasing resources for the media plane should give the option to allow the SIP session to either be torn down or continue.

Procedures in figure 10.11.3a-1 are the signalling procedures for the modification of a unicast:

Pre-conditions:

-
An MC service call or session is already in progress;
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Figure 10.11.3a-1: Bearer modification request using 5GS
1.
MC service server decides to modify the parameters of a unicast bearer (e.g. a request to upgrade the existing MC service call to an MC service emergency or imminent threat call).

2.
MC service server sends a session update which includes a resource modification request containing the modified parameters of the unicast bearer.

3.
PCC procedures (as defined in 3GPP TS 23.503 [X]) initiated from SIP core local inbound/outbound proxy over N5. 

4.
The SIP core local inbound / outbound proxy forwards the session update request to the MC service client.

5.
The MC service client acknowledges the call control protocol request with an OK message.

6.
The SIP core local inbound / outbound proxy forwards the OK message to the MC service server.

7.
The MC service call continues with the modified unicast resources.

NOTE 1:
If the MC service call is transferred to multicast transmission, the unicast resources could be temporarily be released.

NOTE 2:
If multiple audio streams are sent to the UE, additional media plane resources could be required during an established session. Pre-allocation of additional resources already at session establishment could be useful.
* * * Next Change * * * *

7.x.1.11.6
Proposed update to 10.11.5.1
General

An MC service server that supports simultaneous sessions may need to share.

A common priority on the EPS bearer for several MC service group calls that may use different priorities on the application level. This is achieved by including information for priority sharing on the request of resources over Rx reference point to PCRF. All sessions associated with the same priority sharing information will be handled by one EPS bearer, which will have a priority based on the highest requested priority among the sessions.

The use of the procedure defined in subclause 10.11.5.2 is dependent on operator policy.

5GS provides flexibility in the assignment of priorities within a PDU session and the corresponding QoS flow. This is achieved by including information for priority sharing on the request of resources over N5 reference point to the PCF. A priority sharing indicator provided by the corresponding application function indicates what media flows are allowed to share a priority. Together with the supplied application identifier, the ARP priority is calculated.The ARP pre-emption capability and the ARP pre-emption vulnerability are set according to operator policies and/or regulatory requirements. Identical indication(s) for resource sharing for multiple application function sessions, the PCF may request to realize resource sharing for the corresponding set of rules otherwise PCF makes policy decisions for the affected session individually and generates rules for every media flow. 
* * * Next Change * * * *

7.x.1.11.6
Proposed addition for 10.11.5.3
5GS related procedure

Pre-conditions:

-
All previous resource requests from the MC service have included a priority sharing information.
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Figure 10.11.5.3-1: Resource request including priority sharing information using 5GS
1.
The MC service server decides based on a request from the MC service client that the priority of an ongoing call must be adjusted.

2.
The MC service server requests a session update to the SIP core. This request will contain information of priority sharing.

3.
The proxy function in the SIP core sends a request to the PCF over N5 to request for modified priority. The request will include the priority sharing information over N5.

4.
The PCRF acknowledges the request.

5.
PCC updates the priority for the media flow c that contains the SDFs associated with the same priority sharing information. The priority is set to highest priority of the original priority among all the PCC rules among those SDFs that include the priority sharing indicator. No additional media flow is created. The corresponding default QoS flow priority is updated accordingly.

6.
The session update is forwarded to the MC service client.

NOTE 1:
The procedure defined above requires a PCC enhancement and is subject to implementation in 5GS and IMS and can therefore only be used if supported by 5GS and IMS.

NOTE 2:
If the 5GS and IMS does not support the priority sharing from MC service system, no shared priority treatment applies, and a new media flow will be setup based on 5QI/ARP combination.
* * * Next Change * * * *

7.x.1.11.7
Proposed update for 10.11.6.1
General

The procedure in this sub clause specify how request for resource for floor control (or transmission control in MCVideo and MCData) and for the media plane can be handled independently. 
For the EPS, the procedure utilizes the Rx reference point both between from the MC service server to the PCRF and from the SIP core to the PCRF.
For the 5GS, the procedure utilizes the N5 reference point both between from the MC service server to the PCF and from SIP core to the PCF.
Resource for the transmission control are requested at session establishment, in this case the IMS standard procedures as specified in 3GPP TS 23.228 [9] are used. The session description shall in this procedure include bandwidth information applicable for the transmission control traffic requirement. At group call setup the request for resources for the media plane is triggered. This request is sent directly from the MC service server to the PCRF (EPS) or to the PCF (5GS).

The procedure is optional and is suitable when the procedures for pre-established sessions are used, it may also be used to setup and tear down the media plane used by between consecutive group calls in one communication session using the chat call model.
* * * Next Change * * * *

7.x.1.11.8
Proposed changes to 10.11.6.2
EPS related procedure

The figure below illustrates the procedure for resource reservation in the EPS context.
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Figure 10.11.6.2-1: Request for resources for transmission control and media plane (EPS)
1.
The MC service client sends a request for group affiliation.

2.
The MC service client sends a request to the MC service server for establishment of a communication session.

3.
The MC service server answer the session establishment request and adjust the bandwidth information in the session description. The requested bandwidth shall be minimized to cover the bandwidth requirements for floor control signaling (or transmission control for MCVideo or MCData). 

4.
The SIP core request resources towards the PCRF according to the session establishment request.
5.
The session establishment request is completed, and a response is sent towards the MC service client.

6.
The MC service client sends a cell setup message according to existing procedures.

7.
The MC service server sends a request for resources for the media plane to PCRF, and the media plane is by that established. This request includes media description relevant for the media plane. 

8.
Group call is ongoing on the group communication session.

9.
The MC service serve sends a release of media resources to PCRF, and the media plane is by that terminated.

NOTE 1:
The resources for transmission control are retained.
NOTE 2:
Step 6-9 can be repeated several times within the life cycle of one communication session.

* * * Next Change * * * *

7.x.1.11.9
Proposed addition to 10.11.6.3
5GS related procedure

The figure below illustrates the procedure for resource reservation in the 5GS context. 
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Figure 10.11.6.3-1: Request for resources for transmission control and media plane (5GS)
1.
The MC service client sends a request for group affiliation.

2.
The MC service client sends a request to the MC service server for establishment of a communication session.

3.
The MC service server answer the session establishment request and adjust the bandwidth information in the session description. The requested bandwidth shall be minimized to cover the bandwidth requirements for floor control signaling (or transmission control for MCVideo or MCData). 

4.
The SIP core request resources towards the PCF according to the session establishment request.
5.
The session establishment request is completed, and a response is sent towards the MC service client.

6.
The MC service client sends a cell setup message according to existing procedures.

7.
The MC service server sends a request for resources for the media plane to the PCF, and the media plane is by that established. This request includes media description relevant for the media plane. 

8.
Group call is ongoing on the group communication session.

9.
The MC service serve sends a release of media resources to the PCF, and the media plane is by that terminated.

NOTE 1:
The resources for transmission control are retained.
NOTE 2:
Step 6-9 can be repeated several times within the life cycle of one communication session.

* * * Next Change * * * *

7.x.1.11.9
Others
Editor’s note: The necessary changes in this context to 3GPP TS 23.281, 3GPP TS 23.282, 3GPP TS 23.379 and potenially to 3GPP TS 23.464 are FFS:
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9. Release of resources for media bearers



MC service client
MC service server
SIP core
5GS (PCF)
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