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Introduction

We have experienced an issue in production, where IMS voice over LTE (VoLTE) was not available due to improper SGW behaviour. The issue was with the handling of TFT at SGW, however it is not explicitly specified how SGW is to behave, and proposes to correct SGW behaviour in order to avoid failure of service.

General
Contents of TFT for dedicated bearers are generated at PGW based on the request from each service/application required by PDN. (see figure 1)
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Figure1: TFT provided on Create Bearer Request

SGW shall not change the contents of TFT on GTP signaling as SGW is never aware of the ongoing service/application intended for that session/bearer and should not have any local policy.
If TFT is modified at SGW for any reason, UE will receive the modifed TFT which was not intended by PGW/PDN, and there will be a significant impact for the service/application especially on the uplink traffic from UE to network.

Usage in providing IMS voice

IMS uses dedicated bearers for voice. SIP/SDP signaling on IMS layer negotiates IP address/port to be used for the media, and this is passed on to PGW via PCRF so that TFT for dedicated bearer reflects this information for transferring the media through this dedicated bearer, where UE can then match the information at IMS layer and NAS layer for the uplink voice media traffic. 

Figure2 is an example of successful IMS voice MT, where TFT provided from PGW are synchronized with UE so that IMS voice media for uplink can use dedicated bearer.
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Figure 2: Example usage of TFT for uplink IMS voice media (flow based on IMS voice MT)
Issues faced with providing IMS voice due to SGW modifying TFT
However, if UE receives an insufficient TFT due to modification at SGW, depending on the change UE will not be able to send uplink traffic using this bearer. Other bearer, e.g. default bearer, may be restricted from sending voice media due to policy etc., and the call fails in this case.

This issue has been observed in the production environment for roaming, and the both IMS voice MO and MT failed for outbound roaming with S8HR.

In this case, an outbound roaming UE has received TFT modified by SGW of VPLMN, and this UE has determined that IMS voice is not available as there was no available bearer for sending voice media. PGW of HPLMN can only assume that original TFT, which has been proven to work under domestic market where no SGW modifies, was provided to UE, and as there is no other way to send the proper TFT to UE, this behavior of SGW became very crucial. 
Figure 3 is as an example of IMS MT failure due to modifed TFT. As a result of UE having TFT not intended by PGW, UE judges after creating dedicated bearer that TFT is not sufficient for sending IMS voice media.
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Figure 3: Failed case for IMS voice MT due to SGW modifying TFT

Proposal

It shall be corrected that contents of TFT shall not be modified by SGW.
Given the nature of impact, the change shall be applied to all SGWs, and thus propses to change from Rel-8 onwards.

Proposed CRs are provided in C4-176135 to C4-176142.
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