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Abstract of the contribution: This paper discusses the backward compatibility issue of QoS negotiation during the Update PDP Context Request procedure between SGSN and GGSN.
1. Introduction
There is a backward compatibility issue about QoS negotiation between SGSN (Rel-7 or later) and GGSN (Rel-6 or ealier). 
2. Issues
The following was observed in the commercial environment, which resulted in failure of PDP Context Activation and affected the user experience.
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Figure.1 Case in the commercial environment

The Rel-7 SGSN sends the Update PDP Context Request with "No QoS Negotiation Indicator". The Rel-6 GGSN downgrades QoS again, because the value is not quite adequate for the GGSN. Then, SGSN receives different value of QoS with the Update PDP Context Response.  However, the SGSN originally sent the Update PDP Context Request “with No QoS Negotiation” to the GGSN, so when the SGSN receives the Update PDP Response the SGSN treats this as an error. Therefore, the procedure is aborted. 

3. Analysis
According to TS 23.060 Release-6 Subclause 9.2.2, there is no clear statement about QoS downgrading by GGSN during UE-initiated PDP Context Activation procedure:
“ 8)In case the QoS attributes have been downgraded in step 7 for A/Gb mode or in step 5 for Iu mode, the SGSN may inform the GGSN about the downgraded QoS attributes by sending an Update PDP Context Request to the affected GGSN. The GGSN confirms the new QoS attributes by sending an Update PDP Context Response to the SGSN.”

Release-6 specification seems like the GGSN is only allowed to confirm the new QoS when it receives Update PDP Context Request during the PDP Context Activation Procedure. 
On the other hand, during the SGSN-Initiated PDP Context Modification procedure, the Rel-6 GGSN may downgrade the QoS, according to Release-6 TS23.060 Subclause 9.2.3: 
“The GGSN may restrict QoS Negotiated given its capabilities and the current load. The GGSN stores QoS Negotiated and returns an Update PDP Context Response (TEID, QoS Negotiated, Prohibit Payload Compression, APN Restriction, Cause) message.” 
For example, this GGSN behaviour may happen when QoS is upgraded, as Release-7 specification implies the possibility of “Upgrading of QoS by SGSN” during the SGSN-Initiated PDP Context Modification Procedure (Rel-7 TS23.060 Subclause 9.2.3) below:

“1)The SGSN may send an Update PDP Context Request (TEID, NSAPI, QoS Negotiated, Trace Reference, Trace Type, Trigger Id, OMC Identity, serving network identity, CGI/SAI/RAI change support indication, DTI) message to the GGSN. […] The QoS Negotiated may be equal to, an upgrade or a downgrade compared to the current QoS of the PDP context. The SGSN shall send the serving network identity to the GGSN.”
However, the GGSN does not have a means to distinguish if the Update PDP Context Request was sent during the UE-Initiated PDP Context Activation procedure or the SGSN-Initiated PDP Context Modification. This means that GGSN may have to downgrade the QoS (if needed) when it receives Update PDP Context Request from SGSN, even for UE-Initiated PDP Context Activation Procedure, because the GGSN cannot distinguish the procedure taking place.
But the issue is not limited to upgrading of QoS by SGSN. According to the Rel-6 GGSN excerpt above, GGSN may restrict the QoS depending on the 'current load' in any case. So, in this commercial case, the Rel-7 SGSN should be flexible enough and ready to receive downgraded QoS value from Rel-6 SGSN and to not abort the UE-Initiated PDP Context Activation procedure even if the SGSN sends Update PDP Context Request to the GGSN with “No QoS negotiation” during the SGSN-initiated PDP Context Modification procedure, because the Release-6 GGSN does not understand the IE, and accordingly the GGSN may downgrade the QoS. 
Therefore, the cause of this problem which happened in the commercial environment case is believed to be the lack of Backward Compatibility in the Rel-7 SGSN.
4. Conclusion
It is proposed to correct TS23.060 that SGSN shall accept any downgraded QoS from a GGSN during the Update PDP Context procedure, even when No QoS Negotiation Indicator is used.
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