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Abstract of the contribution: This document proposes a network centric solution for enabling the eNB to detect the used codec and apply a corresponding configured SRVCC threshold for the detected codec configuration.
Introduction
This solution is based on the IMS network sending to the eNB pertinent information during session setup, that enables the eNB to detect the received codec configuration and enables the eNB to control PS to CS handover (example map detected codec configuration to an appropriate SRVCC threshold that is configured in the eNB for the detected codec configuration).

The solution also includes sending pertinent information to the originating and terminating UE during session setup to ensure alignment between them as well as alignment with eNB.
SA4 and the pertinent RAN groups must validate and verify the correctness of the solution
Information Exchanged between IMS and eNB

The IMS network is configured with appropriate Robustness Index (RI) that maps to different codec configurations. The RI reflects a specific fault-tolerance of the running application and can take on one of the following values; “normal”, “medium”, “high”, and “extreme high”. Normal implies normal robustness or low fault tolerance, and extreme high implies extreme robustness and extremely fault tolerant. Each RI value maps to a specific SRVCC threshold that is used by the eNB to trigger SRVCC.

During session setup and once a codec is selected, the eNB receives from IMS the following information:

-
A media detection policy that allows the eNB to map the incoming media flow to a specific RI. The policy must unambiguously distinguish all potential codec configurations. However more than one codec configuration can map to the same RI. The detection policy to be returned to eNB is dependent on the selected codec during session negotiation
As stated before, the mapping from a codec configuration to a specific RI is in general codec dependent. SA4 shall decide on and standardize the mapping for different codec configurations. This mapping is pre-configured in IMS and used for the creation of the detected policy sent to the eNB

Finally, eNB uses the RI for PS to CS handover control (for example, eNB may map the RI corresponding to the incoming detected media flow to a specific SRVCC threshold. This mapping is pre-configured in the eNB and is operator specific and not subject to standardization).

The P-CSCF or the PCRF can be configured with the above information sent to eNB during the regular IMS session set up procedure. 

In this solution the UE may discover if the access network supports dynamic SRVCC threshold. The UE may also indicate at initial attachment to the LTE if it supports the feature (lack of an indication by the UE is an implicit lack of support). If either the UE or the LTE access network does not provide such support, then legacy handling is assumed by both the UE and eNB. 
The IMS network will be aware that a UE supports the above procedure through the inclusion of a new media feature tag to that effect at IMS registration. The UE includes such a feature tag if it discovers that the feature is supported
Information Exchanged between IMS and UE
During the SDP offer/answer exchange the UE receives a priority corresponding to a codec configuration when 2 or more codec configurations have the same RI for the selected codec. This enables the UE to prioritize one codec configuration over another if radio conditions or the remote UE necessitates using one of these codec configurations.
The next 2 call flows depict an IMS session set up, where impacted procedures/messages are and highlight in red.
[image: image1.emf]eNB

UE EPC

1.Attach

2. Authentication and Authorization 

P-CSCF

3. Create Default Bearer 

for default APN (assume 

IMS APN)

4. INVITE (SDP = EVS-adaptation, other codec…)

ATCF/

AGW

IMS

Home

Terminating

UE

PCRF

5. P-CSCF shows from 

Registration that the UE 

supports this feature

6. AA-Request  (existing Parameters,  list of RI, Media Detection Policy )

7. Create Dedicated Bearer (Existing Parameters List of RI, Media Detection Policy)  

8. Bearer Setup Request/Session Management Request ( existing Parameters, List of RI, Media Detection Policy)  


Figure 1 : UE attachment and IMS session setup (1 of 2)
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Figure 2 : UE attachment and IMS session setup (2 of 2)
Illustrative Example Scenario  
The following example applies the above steps to enable a better understanding of the solution. The example uses the P-CSCF as the IMS node configured with the needed information.
From the SDP negotiation, the P-CSCF knows that EVS codec is selected and it knows which PT is used for Channel Aware (CA) mode and which PT is used for non-CA. Lets also assume that the P-CSCF is pre-configured with the following information for the related priority since both codec configurations are possible to use under same radio conditions, for example:

CA- EVS=96  priority=1
Non CA-EVS  priority=2
As mentioned before, the priority is used to indicate to the UE which codec configuration takes precedence in case either of them is suitable under specific circumstances.
The P-CSCF also creates real-time, the following media detection policy mapping the negotiated PT to a specific RI to send it to eNB:
PT=96  RI=4 

PT=97  RI=3
This is based on the negotiated PT for both CA-EVS (96) and non-CA EVS (97) codec configurations. As mentioned before SA4 shall decide on and standardize the mapping for different codec configurations.
The eNB is also pre-configured with the SRVCC thresholds to apply for each RI.

RI  3   Radio Conditions set 1

RI  4   Radio Conditions set 2

So if eNB detects PT 96 (in RTP header) in the incoming stream it applies RAN conditions set 1 for activating SRVCC; if it detects PT 97 it applies RAN conditions set 2. 
Roaming 
For S8HR if the visited domain does not support this procedure then this should not cause any interworking problems even if the home IMS supports the feature.
If the visited domain supports the feature but the home IMS does not support this feature, then the visited domain should not indicate support to the UE .  This information can be configured in MME per visited domain.
Limitations of the solution

If encryption is used eNB needs to use the packet size for media detection.
Proposal

To add following text in the TR 23.759
6.Y
Solution for key issue #1: Network provided Robustness Index (RI)
6.Y.1
Description

This solution is based on the IMS network sending to the eNB pertinent information during session setup, that enables the eNB to detect the received codec configuration and enables the eNB to map it to an appropriate SRVCC threshold that is configured in the eNB for the detected codec configuration.

The solution also includes sending pertinent information to the originating and terminating UE during session setup to ensure alignment between them as well as alignment with eNB.
SA4 and the pertinent RAN groups must validate and verify the correctness of the solution
Information Exchanged between IMS and eNB

The IMS network is configured with appropriate Robustness Index (RI) that maps to different codec configurations. The RI reflects a specific fault-tolerance of the running application and can take on one of the following values; “normal”, “medium”, “high”, and “extreme high”. Each RI value maps to a specific SRVCC threshold that is used by the eNB to trigger SRVCC.

During session setup and once a codec is selected, the eNB receives from IMS the following information: -


-
A media detection policy that allows the eNB to map the incoming media flow to a specific RI. The policy must unambiguously distinguish all potential codec configurations. However more than one codec configuration can map to the same RI. The detection policy to be returned to eNB is dependent on the selected codec during session negotiation

As stated before, the mapping from a codec configuration to a specific RI is in general codec dependent. SA4 shall decide on and standardize the mapping for different codec configurations. This mapping is pre-configured in IMS and used for the creation of the detected policy sent to the eNB

Finally, eNB uses the RI for PS to CS handover control (for example, eNB may map the RI corresponding to the incoming detected media flow to a specific SRVCC threshold. This mapping is pre-configured in the eNB and is operator specific and not subject to standardization).

The P-CSCF or the PCRF can be configured with the above information sent to eNB during the regular IMS session set up procedure. 

In this solution the UE may discover if the access network supports dynamic SRVCC threshold. The UE may also indicate at initial attachment to the LTE if it supports the feature (lack of an indication by the UE is an implicit lack of support). If either the UE or the LTE access network does not provide such support, then legacy handling is assumed by both the UE and eNB.
The IMS network will be aware that a UE supports the above procedure through the inclusion of a new media feature tag to that effect at IMS registration. The UE includes such a feature tag if it discovers at attachment that the feature is supported

Information Exchanged between IMS and UE
During the SDP offer/answer exchange the UE receives a priority corresponding to a codec configuration when 2 or more codec configurations have the same RI for the selected codec. This enables the UE to prioritize one codec configuration over another if radio conditions or the remote UE necessitates using one of these codec configurations.

The next 2 call flows depict an IMS session set up, where impacted procedures/messages are and highlight in red.
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Illustrative Example Scenario  
The following example applies the above steps to enable a better understanding of the solution. The example uses the P-CSCF as the IMS node configured with the needed information.

From the SDP negotiation, the P-CSCF knows that EVS codec is selected and it knows which PT is used for Channel Aware (CA) mode and which PT is used for non-CA. Lets also assume that the P-CSCF is pre-configured with the following information for the related priority since both codec configurations are possible to use under same radio conditions, for example:

CA- EVS=96  priority=1

Non CA-EVS  priority=2

As mentioned before, the priority is used to indicate to the UE which codec configuration takes precedence in case either of them is suitable under specific circumstances.

The P-CSCF also creates real-time, the following media detection policy mapping the negotiated PT to a specific RI to send it to eNB:

PT=96  RI=4 

PT=97  RI=3

This is based on the negotiated PT for both CA-EVS (96) and non-CA EVS (97) codec configurations. As mentioned before SA4 shall decide on and standardize the mapping for different codec configurations.

The eNB is also pre-configured with the SRVCC thresholds to apply for each RI.

RI  3   Radio Conditions set 1

RI  4   Radio Conditions set 2

So if eNB detects PT 96 (in RTP header) in the incoming stream it applies RAN conditions set 1 for activating SRVCC; if it detects PT 97 it applies RAN conditions set 2. 

Roaming 
For S8HR if the visited domain does not support this procedure then this should not cause any interworking problems even if the home IMS supports the feature.

If the visited domain supports the feature but the home IMS does not support this feature, then the visited domain should not indicate support to the UE. This information can be configured in MME per visited domain.
Limitations of the solution

This solution does not work if encryption is used since eNB cannot detect the media.
6.Y.2
Impacts on existing nodes and functionality
The following nodes are impacted. It is assumed in here that the P-CSCF is the IMS node communicating the needed information with eNB and UE
UE:

The UE has to support the received priority corresponding to similar codec configurations and apply the received priority when needed. The UE has to also discover if the eNB supports the dynamic SRVCC threshold feature, and has to also include its support for the feature at initial attachment.
P-CSCF
The P-CSCF is pre-configured with the mapping from codec configuration to RI, and priority, where applicable, to provide pertinent information as described above to the eNB and UE during SDPoffer/answer negotiation and session setup. The P-CSCF creates the media detection policy based on the SDP Offer/answer negotiation and sends the applicable policy to the eNB. The P-CSCF exchanges the information with UE via the SDP offer/answer. The P-CSCF passes the media detection policy, and other pertinent information to the eNB via the PCRF.
PCRF

The PCRF pases the received information transparently to the eNB
eNB

The eNB has to be configured with the SRVCC thresholds bound to various RIs. The eNB has to use the received media detection policy (e.g PT, packet size) to detect the codec configuration for the media flow, locate the corresponding RI, map the RI to the configured SRVCC threshold, and apply the applicable SRVCC threshold.  
6.Y.3
Solution Evaluation

Editor's Note: Use this section for evaluation at solution level.
