SA WG2 Temporary Document

Page 1

3GPP TSG SA WG2 Meeting #79
TD S2-102441
10 - 14 May, 2010, Kyoto, Japan

Source:
Ericsson, ST-Ericsson
Title:
Voice bearer handling in MME/SGSN during SRVCC
Document for:
Discussion
Agenda Item:
6.4
Work Item / Release:
TEI9 / R9
Abstract of the contribution: A way forward for the voice bearer handling in MME/SGSN during SRVCC is proposed.
Discussion

Current specification

According to TS 23.216, the MME/SGSN identifies a voice bearer for IMS telephony by the QCI value; only QCI=1 is used for bi-directional speech media. The MMS/SGSN handles the voice bearer in the different call cases as follows:
· SRVCC from E-UTRAN to GERAN without DTM support, and 
· when receiving SRVCC PS to CS Complete Notification send by the MSC Server 
· the MME modifies the voice bearer, removes other GBR bearers and sets the PS-to-CS indicator to inform SGW, and PGW that the bearer is handed over to CS domain. All GBR bearers are deactivated by deleting the GBR bearer contexts in the MME, S-GW and P-GW.
· SRVCC from E-UTRAN to GERAN with DTM but without DTM HO support and from E-UTRAN to UTRAN without PS HO
· Same as SRVCC from E-UTRAN to GERAN without DTM support

· SRVCC from E-UTRAN to UTRAN with PS HO or GERAN with DTM HO support
· When receiving HO required, the MME sends a Forward Relocation Request to the target SGSN and 
· If target is S4-SGSN, the PDN Connection IE includes voice and non-voice bearer. The PS-to-CS handover indicator is set for the voice bearer(s) to indicate HO to CS domain.

· If the target is a Gn/Gp SGSN, the PDP context includes voice and non-voice bearers and the MME sets MBR to zero for the voice bearer(s) to indicate HO to CS domain. 

· Target SGSN updates the bearer with S‑GW and P‑GW as specified in TS 23.401. The PS-to-CS handover indicator is set in the modification messages for the voice bearer(s). If dynamic PCC is deployed, then the P-GW informs the PCRF that the voice bearers have been handed over to the CS domain.
· SRVCC from UTRAN (HSPA) to GERAN without DTM support 
· when having received Suspend Request / Notification 
· If source is GN/Gb SGSN, the source SGSN modifies PDP contexts used for voice and sets MBR to 0. For PDP context used for streaming or conversational traffic call, the max bitrate is downgraded to 0 kbit/s. 
· If source is S4 SGSN, the source SGSN deactives bearers for voice and sets the PS-to-CS handover indicator and deactivates other GBR bearers. In case dynamic PCC is deployed, then the P-GW informs the PCRF that the voice bearers have been handed over to the CS domain.

· SRVCC from UTRAN (HSPA) to GERAN with DTM but without DTM HO support and from UTRAN (HSPA) to UTRAN without PS HO
· Same as SRVCC from UTRAN (HSPA) to GERAN without DTM support
· SRVCC from UTRAN (HSPA) to UTRAN or GERAN with DTM HO support
· When receiving HO required, the source SGSN sends a Forward Relocation Request and the PDP context includes bearer information for the non-voice and the preserved voice-bearers (the later with bit rates set to 0 kbps).
The intention of the PS-to-CS indicator (or the MBR set to 0) is to inform the PGW and in case of dynamic PCC the PCRF that the voice bearer has been handed over to the CS domain. The currently specified solution requires SRVCC specific behaviour in the PGW, the PCRF and in the target SGSN (besides the eNB, MME, MSC Server). It seems to be also not consistent with regard to S4 and Gn/Gp SGSN in the target. 
Discussion in Elbonia

S2-101909, discussed during SA2 #78E, proposed to remove the PS-to-CS indicator from TS 23.216 with the following justification:  
· The intention of this mechanism was to prevent a race condition in the IMS system. The case when the source access leg is released (including intermediate nodes) before the SIP INVITE has been received at the target access leg is an error case that is best handled at IMS layer. TS 24.237 have already a number of these error cases described, where the method is based on that the SCC AS delays the releasing of the source access leg (and remote access leg) based on operator configured time. Hence the mechanism can be simplified in the EPC, such that the MME deletes the bearers used for voice, and the PS to CS indicator is not needed anymore.

· No SRVCC specific handling is needed in the PGW when receiving the Delete message.

· There is also a risk to handover voice bearers to a target Gn/Gp-SGSN, since they probably don’t support voice, and an unexpected handling of the bearers by old SGSN may be the result. 
In the following a summary of the discussion during SA2 #78E is provided and a way forward is proposed.
· The original problem was to do with GTPv2 where you control the PDN connection as a collective as opposed to per bearer/PDP context control in GTPv1. The MME / SGSN cannot delete bearers that have already been transferred away from it.
· It was clarified in Elbonia that voice bearers are removed before the remaining ones are transferred.

· The current SRVCC specification contains cases where target node is either S4-SGSN or Gn/Gp-SGSN, so the logic must work for both cases. And all other bearers, except the voice bearer, are handed over or suspended/resumed according to current logic. Currently the PS-to-CS indicator is only specified for GTPv2 and MBR set to 0 in GTPv1.

· The sequence of messaging becomes important to ensure that S-GW and P-GW don't have orphaned state information for bearers.

· The voice bearer release on the source access is initiated by IMS, not by the target SGSN. After having completed access transfer and remote update, the SCC AS will either release the source access leg (in case the session has only voice media) or update the source access leg (in case there are more media than voice in the session). Note that if the update fails if the UE is in non-DTM coverage, the IMS mechanisms ensure that the source access leg is released.
· The target system may not be able to handle voice bearers. Hence sending voice bearer information from the source to the target may produce unexpected errors. The target SGSN may not even support PDP Contexts activated by the Secondary PDP Context procedure (e.g. if the target is an old Gn/GP SGSN). 
· There is currently no PCC specification describing what the PS-to-CS indicator shall be used for, so a CR towards 23.203 is required in case it is decided to keep the PS-to-CS indicator.
Proposed way forward
Based on the feedback received during SA2 #78E, it is proposed to use PS-to-CS indicator, remove voice bearer in the source and don’t use MBR set to 0.
· Reasoning for not using MBR set to 0
· If source SGSN is Gn/Gp (this is an allowed case in present 23.216), the PS-to-CS indicator cannot be used, and according to the spec will MBR be set to 0. However, MBR=0 may cause PGW to report “loss of bearer” to PCRF.
· Principle

· Voice bearers are removed by the source
· S-GW / P-GW / GGSN are informed that the voice bearer has been handed over to the CS domain by using the PS-to-CS indicator (for both PS HO and suspend / resume cases). 
· If Ps-to-CS indicator is received, the PGW will not report “loss of bearer” to PCRF.
· The source access leg release is initiated by IMS.

Proposal

It is proposed to discuss the above-made proposal and if agreed to approve the accompanying CR.

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































3GPP

SA WG2 TD


