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Abstract of the contribution: This contribution proposes to update solution for key issue #1 in section 6.1 in TR 23.759.
1. Discussion
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Figure 1: Radio coverage difference for IMS voice and IMS video
As shown in Figure 1, IMS voice and IMS video have their own dedicated radio coverage requirement respectively and usually the radio coverage requirement for video is larger than the radio coverage requirement for voice:
1) First the user invokes a ViLTE service in area A where it is good enough for both video and voice
2) and later on the UE moves to an area B where it is good for voice but not for video 
3) Consequently video service quality cannot be guaranteed though the voice service quality is quite good, the user could probably complain due to bad video experience and it seems there are several alternatives:
1) If there exist candidate cells from e.g. either E-UTRAN or UTRAN, eNB should trigger intra-LTE HO or vSRVCC HO, respectively.

2) Otherwise, eNB is either to trigger the dedicated bearer release for the QCI=2 bearer in order to terminate the video service.
Example call flow during ViLTE session setup is in following:
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1. A QCI=1 dedicated bearer has been set up for a voice media. 

2. Then a QCI=2 dedicated bearer is set up for a video media.  

RTP flows for voice and video
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4. eNB triggers intra-LTE HO or vSRVCC HO or trigger the dedicated bearer release for QCI=2.


Figure 2: Indicating the new IE from PCRF to eNB during ViLTE session setup
1. A QCI=1 bearer with one new IE has been setup successfully for an IMS voice media as specified in Figure 6.1.1, TR23.759 from step1 to step14 and based on its configuration and the received IE, eNB adapts the threshold for the QCI=1 bearer.

2. Then a QCI=2 bearer with the other new IE has been setup successfully for an IMS video media, which is similar with the voice setup procedure as specified in Figure 6.1.1,TR23.759 and based on its configuration and the received IE, eNB adapts the threshold for the QCI=2 bearer.

3-4. When the UE moves to the area where the radio coverage is good for voice media but not for video media, eNB should initiate:
1) intra-ETRAN PS HO;

2) or vSRVCC HO;
3) or dedicated bearer release for the QCI=2 bearer in order to terminate the video media stream.
2. Proposal
It is proposed to agree the following solution update into TS 23.759.
* * * First change * * * *

6.1
Solution for key issue #1: Indicating a new IE along with QoS rule from PCRF to eNB
6.1.1
Description

The eNB is capable of interpreting the payload of the new IE (e.g. Robustness Indication, Bias factor, RSRP, CODEC and related mode, etc.) to adapt SRVCC HO threshold.
During voice session setup, PCRF knows the CODEC information from IMS network, based on the CODEC information, PCRF determines the value of the new IE and provides it to the PCEF and then PCEF further sends it to the eNB.

If there are multiple voice sessions, for each session, the PCRF will derive a value of the new IE along with the QoS rule and send it to PCEF. In case multiple VoLTE sessions share one EPS bearer (i.e. QCI=1 bearer), PCEF determines only one new IE related to these voice sessions and sends it to eNB along with the QoS rule. PCEF will store the mapping between the new IE and the corresponding ongoing voice session and remove the record for the corresponding voice session during voice session release and dedicated EPS bearer modification procedure.
For the case of ViLTE session, PCRF will derive a value of the new IE for the voice session (i.e. QCI=1 bearer) only and sends it to PCEF during session setup procedure. PCEF shall send the new IE related to this ViLTE session to eNB along with the corresponding QoS rule mapped to the voice EPS bearer (i.e. QCI=1 bearer).
NOTE: How eNB determines the HO threshold based on these values are up to operator’s configuration (e.g. the eNB derives a higher or lower HO threshold based on the robustness of the voice session CODEC).
Editor's note:
How to handle the codec mode changes during the session is FFS.
Example call flow during voice session setup is in following:

[image: image3.jpg]PGW/PCE e Ms

UE eNB. MME SGW 4 3]
1. AA-Request
2. 1P-CAN Session Modififation Request
3. Create Bearer Request
-«

4. Create Bearer Request

-
5. Bearer Setup Request/|
gssion Management Request

6. RRC Connection Reconfiguration

-~

7. RRC Connection Reconfiguration Complete

—

8. Bearer Setup Response|
[

9. Direct Transfer
{10, Session Management Response
P

11. Create Bearer Responge
e

12. Create Bearer Respon

e

e

113. IP-CAN Session Modification Response

—— |

14. AA-Answer

— |





Figure 6.1.1: Indicating the new IE from PCRF to eNB during voice session setup

1.
During the IMS voice session setup procedure, IMS network element (i.e. P-CSCF) sends the CODEC information to the PCRF in AA-Request message as defined in TS 29.214 [x].

2.
Based on the CODEC information, PCRF determines the value of the new IE and sends it to the PGW/PCEF along with QoS rule in the IP-CAN Session Modification message.
3.
Then PGW/PCEF sends a Create Bearer Request message to SGW including the new IE along with the QoS rule.

4.
SGW further sends a Create Bearer Request message to MME including the new IE along with the QoS rule.

5.
MME further sends the new IE along with the QoS rule to eNB in the Bearer Setup Request/Session Management Request message. The eNB stores the new IE for this UE's voice session, then based on its configuration and the received IE, eNB adapts the threshold for SRVCC HO.

6.
The eNB sends a RRC Connection Reconfiguration message to UE.

7.
UE responds with a RRC Connection Reconfiguration Complete message to eNB.

8.
The eNB responds with a Bearer Setup Response to MME.

9.
The UE NAS layer builds a Session Management Response including EPS Bearer Identity. The UE then sends a Direct Transfer (Session Management Response) message to the eNB.

10.
The eNB sends an Uplink NAS Transport (Session Management Response) message to the MME.

11.
MME responds with a Create Bearer Response message to SGW.

12.
SGW responds with a Create Bearer Response message to PGW/PCEF.

13.
PGW/PCEF responds with an IP-CAN Session Modification Response message to PCRF.

14.
PCRF responds with an AA-Answer message to IMS network element.

6.1.2
Impacts on existing nodes and functionality

PCRF:

PCRF determines the value of the new IE along with the QoS rule based on the voice/ session CODEC related information received over Rx interface during voice session setup or modification procedure and sends it to PGW/PCEF.
PGW/PCEF:


In case multiple VoLTE sessions share one EPS bearer (i.e. QCI=1 bearer), PCEF determines only one new IE related to these voice sessions and sends it to eNB along with the QoS rule. 

PCEF will store the mapping between the new IE and the corresponding ongoing voice session and remove the record for the corresponding voice session during voice session release and dedicated EPS bearer modification procedure.
PGW/PCEF needs to forward the new IE to SGW.

SGW:


SGW needs to forward the new IE to the MME.
MME:


MME needs to forward the new IE to eNB.
eNB:


The eNB needs to be capable of interpreting the payload of the new IE and determining to adapt SRVCC HO threshold based on the received new IE mapped to the voice session EPS bearer (i.e. QCI=1 bearer).

6.1.3
Solution Evaluation


This solution has no impact to UE and IMS system, and it provides a means to avoid/minimize the possibility of doing (v)SRVCC HO without incurring signalling overload for LTE network.
* * * End of change * * * *
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1. A QCI=1 dedicated bearer has been set up for a voice media. 


2. Then a QCI=2 dedicated bearer is set up for a video media.  
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