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1. 
Introduction

1.1
General

This document describes how the general mechanism for resource sharing is implemented by a number of CR to this meeting.

The intention with this document is to support the reader of those CRs.

1.2
Protocol elements

A Resource-Sharing header field is introduced. The Resource-Sharing header field can have the values "supported", "media-sharing" and "no-media-sharing".

The values are used as follows:

"supported": This value is used by P-CSCF, S-CSCF and AS to indicate the support of resource sharing.

"media-sharing": This value is used by as AS or P-CSCF to indicate that media can be/is shared.

"no-media-sharing": This value is used by the AS and P-CSCF to indicate that resource sharing cannot be used.

The header field contains the following optional header filed parameters:
-
"sharing-key"

-
"sharing-key-list"

-
"media-share-list"

-
"directionality-list"

"sharing key": Contains the value of the sharing key that is common for one or more session.

"sharing-key-list": Contains a list of sharing keys and is used when an INVITE is forked on the terminating side. Each P-CSCF checks when the INVITE request is received if one of the sharing key is used by any session involving the UE destined for the request. If not the sharing key value in the "sharing-key" header field parameter will be used.
"media-share-list": A list of media types that can be shared. How it can be shared is described in the "directionality-list" parameter.

"directionality-list": Contains a list of media directions (UL, DL and UL-DL) values. One value per media type in the "media-share-list" in the same order as the media types appears.

The AS identifies the UE by means of the "+g.3gpp.registration-token" header field parameter in the Contact header field hence an AS and S-CSCF supporting resource sharing shall support the use of "+g.3gpp.registration-token" header field parameter.
When the resource-sharing capability is not negotiated (e.g. when the home network does not support resource sharing) the P-CSCF can use configured local policy to determine if and how resource sharing can be used.

1.3
General principles
The home network needs the following mechanisms:

1)
The application server shall:

-
identify the UE by means of the "+g.3gpp.registration-token" header field parameter mechanism.

-
Include a Resource-Sharing header field with the value "supported" in the 200 (OK) to the 3rd party REGISTER request.
-
Based on the SDP answer or the SDP offer (depending on use case) determine if media sharing can be applied or not. If resource sharing can be applied the AS shall include the Resource header field with the value "media-sharing" and the rules for resource sharing in the header field parameters towards the P-CSCF. If media sharing cannot be applied at all, the Resource-Share header field with the value "no-media-sharing" is included in requests or responses towards P-CSCF.
2)
The S-CSCF shall:

-
support the "+g.3gpp.registration-token" header field parameter mechanism.
-
if resource sharing is supported by the network (i.e. at least on AS support resource sharing) indicate the support in the 200 (OK) response to the 3rd REGISTER request to P-CSCF. Note that this is a configuration in S-CSCF since the 200 (OK) response to the 3rd party REGISTER request arrives to late in S-CSCF.

-
Store information if an AS supports resource sharing or not (based on the 200 (OK) response to the 3rd party REGISTER request) and then only include the Resource-Sharing header field towards ASes that supports the mechanism.

3)
The P-CSCF shall:

-
include in the REGISTER request the Resource-Sharing header field with the value "supported" if resource sharing is possible for this UE (limitations in the Rx interface can make it impossible).

-
when an SDP answer or SDP offer is received with the Resource-Share header field with the value "media-sharing" use the rules in the header field parameters.

-
when the Resource-Share header field is received with the value "no-media-sharing" stop all media sharing between sessions using the "sharing-key".
-
(optionally) support resource sharing based on local configuration to avoid dependency with the home network (especially useful in the roaming case)

2.
Example flows

2.1
Overview

The following subclauses show how resource sharing is done for an IMS communication service that allows for resource sharing using MMTEL as an example.

Subclause 2.2 shows an originating call and the subclause 2.3 shows a terminating call. The terminating call will invoke communication waiting supplementary service. Interactions between them are indicated in the flows.
The message flows assumes that the REGISTER request and the 200 (OK) response to the REGISTER request contained the Resource-Share header field with the value "supported", i.e. both P-CSCF and the home network support resource sharing and that the TAS included a Resource-Share header field with the value "supported" in the 200 (OK) to the 3rd party REGISTER request.
2.2
Originating call

This subclause describes how the originating call established and how this call is put on hold when an incoming waiting call is received. The UE is not involved in an MMTEL call prior to the flow below.
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The steps of the originating call establishment flow are as follows:

1.
The UE-A sends an initial INVITE request. The INVITE request contains an initial SDP offer and the P-Preferred-Service header field indicating that the MMTEL application is preferred.

2-3.
The P-CSCF receives the initial INVITE request and since the home network indicated support of resource sharing during registration, the P-CSCF adds the Resource-Share header field with the value "supported" and forwards the initial INVITE request.

4.
When S-CSCF in the originating home network receives the initial INVITE request, the S-CSCF asserts the IMS communication service and replaces the P-Preferred-Service with a P-Asserted-Service header field indicating MMTEL. The iFC triggering results in that the initial INVITE request is forwarded to the TAS. The Resource-Share header field is included since TAS indicated support for resource sharing in the 200 (OK) to the 3rd party REGISTER request.
4.
When the AS receives the initial INVITE request the AS removes the Resource-Share header field and forwards the INVITE request towards IMS.

5-6.
The initial INVITE is forwarded to the remote UE-B.

7-8.
The remote UE-B returns a 183 (Session Progress) response containing an initial SDP answer.

9-10. When the TAS receives the 183 (Session Progress) response, the TAS determines that the audio can be shared and includes a Resource-Share header field with the value "media-sharing". The header field includes a (new) sharing key value (1) in the "sharing-key" header field parameter. The "media-share-list" includes audio, and the "directionality-list" includes UL-DL. This means that audio can be shared in both uplink and down link direction.


Finally the TAS forwards the 183 (Session Progress) response towards the P-CSCF.

11-12. When P-CSCF receives the 183 (Session Progress) response, the P-CSCF sends the RAR to PCRF using the information received in the Resource-Share header field as specified in the TS 29.214. The PCRF answers with an RAA. The answer does not acknowledge that media sharing will be applied.

13.
The P-CSCF sends the 183 (Session Progress) response to the UE-A. The P-CSCF doesn't have to remove the Resource-Share header field instead this information could be used by the UE (no standardisation required).
14.
The UE-A acknowledge the receipt of the 183 (Session Progress) response by sending a PRACK request. The remote UE-B response with a 200 (OK) to the PRACK request.

15-16. Meanwhile, the PCRF sends a AAR to the packet core. The AAR contains the Sharing-Key-DL/Sharing-Key-UL according to the received RAR. Since this call is the first call using this sharing key value, the GBR will be the according to the received initial SDP offer/answer. The packet core answers with an AAA. The answer does not acknowledge that media sharing will be applied.

17.
The packet core establishes a dedicated EPS bearer.

18.
When the dedicated EPS bearer is established the UE-A sends an UPDATE request towards the remote UE-B. The UPDATE request contains an updated SDP offer where only the preconditions attributes have been updated so there is no impact on the resource sharing rules. The remote UE-B answers with a 200 (OK) to the UPDATE request. The updated SDP answer contains nothing that impacts the resource sharing rules.

19.
The remote UE sends the 180 (Ringing) response. The response does not contain anything that would change the resource sharing rules.

20.
The user at the remote UE-B accepts the call.

21-24. The P-CSCF interacts with PCRF that interacts with the packet core to enable media to and from the UE.

25.
The UE-A receives an incoming communication waiting call see subclause 2.3 and the user at UE-A accepts the incoming communication waiting call.

26-35. To be able to accept the incoming communication waiting call, the UE-A sends a communication HOLD request by means of a re-INVITE containing an updated SDP offer including a "a=sendonly" attribute. The remote UE-B accepts the communication HOLD request. The change to "a=sendonly" does not change the resource sharing rules. It can more be seen as a confirmation that the sharing rules are correct.


(If the UE-B accepted the incoming communication call without sending the communication HOLD request the resource sharing rules would have been impacted (e.g. changing the direction attribute from DL-UL to only DL or disabling resource sharing see subclause 2.4.)
2.3
Terminating call (call waiting)

This subclause shows the message flow when a terminating call is received by a UE involved in the call established in subclause 2.2 and the communication waiting supplementary service is invoked.
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The steps of the flow are as follows:
1-2.
The remote UE-C sends an initial INVITE request towards the home network of the user A. The P-Asserted-Service header field indicates the MMTEL IMS communication service. The iFC in the S-CSCF in the home network of user A, results in that the INVITE request is sent to the MMTEL AS.

3.
The TAS detects that the UE-A is already involved in a call and determines that the UE-A will never accept the call without first invoking the communication HOLD service hence resource sharing can be applied between the 2 sessions. The AS includes the Resource-Share header field with the value "media-share" and the resource sharing rules in the outgoing request. The content of the header field parameters looks as follows:

-
a "sharing-key" set to 2 (since the user A has two UEs registered, not shown in the example flow, a new sharing key must be provided if the other UE will be the UE accepting the call);

-
the "sharing-key-list" containing the "sharing-key-value" in ongoing sessions involving all UEs registered by the user. In this case only one session is ongoing with the sharing key=1; and

-
Media that can in some way share resource are listed in the media-sharing-list (in this case only audio) and the directionality of the shared media in the directionality-list (in this case both directions can be shared so UL-DL is included)..

4.
The IMS forwards the initial INVITE request to P-CSCF.

5.
The P-CSCF checks if any of session keys in ongoing sessions involving the UE is included in the "session-key-list). In this case the session key 1 is included (if no session key is found, the P-CSCF would have used the session key value in the "session-key" header field parameter for this session i.e. 2) and forwards the initial INVITE request towards the UE-A. The P-CSCF doesn't have to remove the Resource-Share header field instead this information could be used by the UE (no standardisation required).
6.
The UE-A sends a 183 (Session Progress) response containing an initial SDP answer to the P-CSCF.

7-8.
The P-CSCF sends the RAR to PCRF using the information received in the Resource-Share header field in Sharing-Key-DL/Sharing-Key-UL AVPs according to the TS 29.214. The PCRF answers with an RAA. The answer does not acknowledge that media sharing will be applied.

9-12. The P-CSCF forwards the 183 (Session Progress) response towards the IMS. The P-CSCF includes the Resource-Share header field with the value "media-sharing" to acknowledge that resource sharing is applied. The AS removes the Resource-Share header field and sends the response to IMS. IMS sends the response to the remote UE-C.

13.
The remote UE-C acknowledge the receipt of the 183 (Session Progress) response by means of a PRACK request. The UE-A sends a 200 (OK) to PRACK request.

14-15. While step 9-13 is ongoing, the PCRF sends an RAR to the PCRF sends a AAR to the packet core. The AAR contains the Sharing-Key-DL/Sharing-Key-UL according to the received RAR. Since this call is the second call using this sharing key value, the GBR will be the according to the highest value of the GBRs required by both calls. The packet core answers with an RAA. The answer does not acknowledge that media sharing will be applied.

16.
The packet core modifies the existing dedicated EPS bearer.

17.
The remote UE-C sends a UPDATE request with an updated SDP offer where only the preconditions attributes have been updated so there is no impact on the shared-media-key-info XML. The UE-A acknowledge the UPDATE request with a 200 (OK) response. Neither the updated SDP offer nor the updated SDP answer has any impact on the shared-media-key-info XML document.

18.
The user at the UE is alerted about the incoming communication waiting call and the UE-A sends a 180 (Ringing) response towards the remote UE-C.

19.
The user at UE-A decides to accept the call. When accepting the call the UE-A puts the first call on hold as described in subclause 2.2.

20.
When the first call is on hold, the UE-A sends the 200 (OK) response to the INVITE request.

21-24. On receipt of the 200 (OK) response the P-CSCF enables the media flows via PCRF and the packet core.

2.4
Abnormal cases

If P-CSCF receives a request or response from the served UE and there is a conflict in the given instructions to the PCRF, the P-CSCF will immediately update the resource sharing options to not do resource sharing on all media types and include the Resource-Share header field with the value "no-media-sharing". Note that updating the resource sharing rules over Rx will impact all ongoing session.
When the AS receives a request or response and the Resource-Share header field with the value "no-media-sharing", the AS, shall no longer assume that resources for that UE can be shared and stop giving instructions in the Resource-Share header field.

A typical example is if, in the communication waiting example in the subclause 2.4, the UE sends a 200 (OK) response to the INVITE request without putting the first call on hold, the UE's behaviour is then regarded as unpredictable and resource sharing cannot be used to that UE.
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