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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.
Note: The yellow highlighted text indicate the potential normative changes to already existing clauses!
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 [12];

7.x.1.2
Proposed changes to 3GPP TS 23.280
7.x.1.2.1
Proposed new subclause 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.

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.
7.x.1.2.2
Proposed changes 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 Bbearers supporting these planes are defined for LTE 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.
7.x.1.2.3
Proposed change 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.
7.x.1.2.4
Proposed new subclause 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.
7.x.1.2.5
Proposed new subclause 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.
7.x.1.2.7
Proposed change to 10.11.5.1
General

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

Aa 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. 
7.x.1.2.8
Proposed new subclause 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.
7.x.1.2.9
Proposed change to 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, theThis 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.
7.x.1.2.10
Proposed changes to 10.11.6.2
EPS related Pprocedure

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.

7.x.1.2.11
Proposed new subclause 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.
7.x.2
Solution evaluation

The provided solution for 5GS resource control in the context of 3GPP TS 23.280 is fully inclusive and final.
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.

* * * End of Change * * * *


MC service client
MC service server
SIP core
5GS (PCF)
3. Session progress – request for resources
4. PCC procedures  (as defined in 
3GPP TS 23.503 [X])
5.  Session progress
1. Session establisment
2. MC service server evaluates need for network resources and media sharing
8. MC service call/session using unicast bearer established
6. ok
7. ok



MC service client
MC service server
SIP core
5GS (PCF)
8. Group call ongoing
1. Group affiliation request
2. Session Establishment
4. Request for resource for transmission control
3. Session establishement
5. Session establishement
6. Call setup
7. Request for resources for media bearers
9. Release of resources for media bearers



MC service client
MC service server
SIP core
5GS (PCF)
2. Call control Bearer modification request
3. PCC Bearer modification
5. PCC updates the priority for the
media flow
4. OK
6. Call control Bearer modification request
1. Decision for bearer priority adjustment



_1650449449.vsd
40


Fig. 9


Start


MEASURING


1201


CALCULATING


SIGNALING


End


1202


1203


�

5


52b


1/7


Fig. 9


147b


?/?


�

�

MC service client


MC service server


SIP core


5GC
(PCF)


2. Session update – Resource modification request



_1555134471.vsd
40


Fig. 9


Start


MEASURING


1201


CALCULATING


SIGNALING


End


1202


1203


�

5


52b


1/7


Fig. 9


147b


?/?


�

�

MC service client


MC service server


SIP core


EPS (PCRF)


3. Session progress – request for resources
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