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Introduction
At the last meeting ZTE introduced a discussion document detail possible issues with voice break when either the originating or terminating party updates a session, changing the address and/or port.
The underlying reason for this problem is that the points in time at which the originating and terminating UEs start to send packets using the new transport information is not synchronized with the points in time at which the new transport information (in the form of PCC rules) is installed in the P-GW’s involved in the end to end session. If a UE starts using new transport information before the rules in the P-GW have been installed, then traffic will be blocked, and once a P-GW receives a new set of transport information it will no longer accept packets from the old address/port. This lack of synchronization is caused by the time taken for the signalling carrying the SDP offer and answer to traverse the network.

Thus on the terminating side, the P-GW will stop accepting packets from the originating UE as soon as the rules have been updated since the originating UE doesn’t start using the new transport information until it receives the SDP answer. The originating UE still uses the old transport information until it receives the 200OK sent in response to the UPDATE. This causes the uplink voice break.

The terminating UE will start using the new transport information as soon as it receives the SDP offer. At this point the terminating P-GW hasn’t yet been updated with the new rules since this is triggered by the terminating P-CSCF receiving the SDP answer and asking the PCRF to install the new rules. More importantly, the originating side is still using the old rules and so will block packets from the terminating  UE. The originating side  doesn’t install the new rules until the originating P-CSCF receives the SDP answer and asks the PCRF to install them.
The following figure attempts to show the issue: -
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Downlink
· On the originating side, P-GW2 doesn’t receive new rules until the SDP answer is received. Until then, there will be a downlink voice break. If P-GW2 was to have the new rules installed when the SDP offer is received then it could accept packets from UE-B at that point, and the downlink voice break would be significantly reduced.
· On the terminating side, the SDP offer could trigger the PCRF to inform the P-GW that it needs to allow packets from UE-B that use the new UE-A address as well as allowing packets that use the old UE-A address. However, the SDP answer comes shortly after the offer and so a small voice break might not be significant.

Uplink

· On the originating side, there isn’t a significant issue contributing to the uplink voice break. UE-A continues to send packets towards P-GW1,using the old information, until it receives SDP answer. At that point it starts sending packets towards P-GW2 using the new information. (It is possible there might be a small difference in time between new rules being installed on P-GW2 and UE-A receiving the SDP answer, and this could lead to a short break.)
· On the terminating side, new rules are installed on the P-GW when the SDP answer is seen by the terminating P-CSCF, but UE-A continues to use the old information when sending packets and so the uplink break starts at this point. It continues until UE-A receives the SDP answer and starts using the new information. If the terminating P-GW behaviour is changed to continue to accept packets that contain the old information then the uplink voice break can be eliminated.
Conclusion

3GPP should investigate changing PCC and/or the P-GW behaviour in order to eliminate the uplink and downlink voice break that might result from scenarios where the address information of a UE changes. We would expect the Stage 2 impacts to be quite small (mainly to TS 23.203) but updates to TS 29.212, TS 29.213 and TS 29.214 are possible.
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