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Abstract of the contribution: Discussion on the reasons for providing inter-RAT QoS profile mapping to the terminal prior to inter-RAT mobility from E-UTRAN to UTRAN/GERAN.
1. Introduction

In inter-RAT mobility procedures in TS 23.401 v.8.0.0, the UE has been provisioned with R.99 QoS mapping information from the MME during bearer activation. This contribution explains the justification for this principle on the S3 interface and compares it to another potential solution. QoS mapping should be taken into account in the general discussion on Rel.8 interworking architecture 
2. Current Mapping Solution

It is currently specified that a dual mode (2G/3G + EPS) terminal receives from the MME the UMTS QoS profile for each EPS bearer when this bearer is activated.  The terminal stores the UMTS QoS profile and utilizes it after mobility to UTRAN/GERAN. On the network side during all inter-RAT mobility procedures, the MME signals the same R99 QoS profile to the SGSN as it previously had signaled to the UE. The SGSN can then utilize this profile for the PDP contexts, to which the EPS bearers have been mapped. 

The starting point here has been that QoS mapping functionality shall be placed within the network only. In case of a pre-Rel.8 SGSN, the MME is the only entity, which is able to signal mapping information to the UE. In case of handover to UTRAN/GERAN, it could be possible for the MME to append QoS mapping information to the UE during handover signaling whilst it is still on the E-UTRAN side. However, the same is not possible when the UE moves to UTRAN/GERAN in idle mode. Therefore, it is necessary to signal the QoS profile to the UE already during bearer activation. 

Since QoS mapping is provided from the MME to the UE for the case of a pre-R8 SGSN, it is straightforward to assume that the same principle can be applied for the case of a Release 8 SGSN, assuming that that the UMTS QoS profile is still utilized in Rel.8 Session Management. 

In case of a Rel.8 SGSN, the SGSN could, in theory, provide the UE with QoS mapping once the UE has moved to the UTRAN/GERAN. However, this would mean adding QoS mapping information to e.g. a RAU Accept message. But this introduces new functionality to existing Session Management procedures, which is a negative aspect as it brings no gains to the mapping functionality. 
The benefits of this scheme is that the MME as the only entity in the network, which conducts the mapping.  Mapping ambiguities cannot be introduced  and the solution is future proof in allowing mapping rules to be corrected and/or tailored according to operator preference if so desired. 

3. Potential Solution with SGSN based mapping 

In SA2#62, it was proposed in [1] that the mapping of EPS QoS profiles should be conducted within the Rel.8 SGSN, but the impact on mapping within UE NAS and SM layers was not addressed. 
In this case, it could be specified that the terminal receives the EPS QoS profile of the EPS Bearer from the MME during bearer activation.  When moving to UTRAN/GERAN, the UE would then map the EPS QoS profile to the UMTS QoS profile according to a standardized set of static mapping rules which has been coded to the UE. 
During inter-RAT mobility, the MME would signals the UMTS QoS profile to a Rel.7 SGSN. Or , the MME would signals the EPS QoS profile to a Rel8 SGSN for the bearer, which maps the EPS QoS profile to a R99 QoS profile. 

The downside of this proposal is the clearly that EPS-UMTS QoS mapping is statically fixed. Later corrections of the mapping rules or the introduction of any new or proprietary QCIs will be much more complicated - this is because they cannot be supported by the complete population of dual mode terminals. This would repeat a practical deployment challenge, which is well known from the 2G/3G QoS. 

In all deployment scenarios utilizing this solution, QoS mapping would take place in at least two locations in the network, causing possible mapping mismatches. 

· the UE and the MME  (when interworking with a pre-Rel. 8 SGSN)

· the UE and the SGSN (when interworking with a Rel.8 SGSN)
· the UE, the SGSN and the MME (deployments with Rel.8 and pre-Rel.8 SGSNs)

4. Conclusion

QoS mapping aspects should be carefully examined within the architectural discussions. This contribution has analysed the mapping aspects on the S3 interface and shown that the currently specified QoS mapping principles for inter-RAT mobility procedures in TS 23.401 are unambiguous and future proof. 
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