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1 Introduction 
This contribution proposes to discuss the QoS mapping mechanism during the Inter-Rat HO procedure.
2 Discussions
Since the architectures of SAE QoS and Pre SAE QoS are quite different, we have the requirement that there shall be a mapping mechanism between SAE QoS and Pre SAE QoS profiles to ensure service continuity during the Inter-Rat handover procedure between SAE/SAE system and Pre SAE/SAE system. During Inter-Rat HO, it becomes necessary to define how the bearers are created in the target system from the QoS profile present in the source system. This contribution will mainly discuss the node that performs mapping, the QoS IE, how QoS should be subscribed, the mapping occasion and whether the QoS should be negotiated during the HO procedure.
Here are some principles and possible solutions:

1: The node performs mapping should contain two sets of QoS profiles, or it contains the mapping rules. The node can get the QoS profile the target system needs from the other nodes, or interpret the QoS profile of the source system to the QoS profile of the target system.
2: HLR shall always subscribe two sets of QoS profiles in case the operator owns two RAT systems. This is because HLR holds all the subscribed information includes QoS parameters of two systems which can make it easy and flexible when the UE is requiring bearers in different systems. UE in the source system no matter SAE system or Pre SAE system can get the relevant subscribed QoS to establish bearers. But if HLR provides the QoS mapping mechanism during HO procedure, extra signalling interaction between HLR and the target system (source system) and some additional delay for the inter-system change may be introduced. If HLR does not perform QoS mapping, it may trigger the following two possibilities:
a) The target system serving node may perform QoS mapping. In case of a SAE to UMTS HO, SGSN shall map the SAE QoS to UMTS QoS after receive “Forward Relocation Request”. And likewise MME should map the UMTS QoS profile to SAE QoS profile in case of a UMTS to SAE HO.
b) Alternatively the source system serving node may perform QoS mapping. In case of a SAE to UMTS handover, MME should map the SAE QoS to UMTS QoS profile before send “Forward Relocation Request”. And likewise SGSN should map the UMTS QoS profile to SAE QoS profile in case of a UMTS to SAE HO. 
c) MME maybe the only node that performs QoS mapping no matter HO occurs from SAE to UMTS or from UMTS to SAE. In case HO from SAE to UMTS, MME performs QoS mapping before send “Forward Relocation Request” to ensure SGSN receives Release 7 QoS profile and on the contrary MME performs QoS mapping after SGSN send “Forward Relocation Request” which includes Release 7 QoS profile. 

d) HLR may perform QoS mapping. HLR contains all the subscribed QoS information which may help HLR knows the relations between SAE QoS and UMTS QoS better than MME or SGSN. This adds more signalling to interact with HLR to the current agreed HO procedure. 
3: Suppose if the operator of the source provides SAE system only, while operator of the target system provides UMTS only, thus HLR of the source operator can not contain the QoS profiles of UMTS system, the severing node of the target system, such as SGSN, or of the source system, such as MME may perform the mapping. 
4: SAE QoS profile and Pre SAE QoS profile may be combined together within one information element. This may make the mapping simpler because no additional Node during HO is involved so that there would be no additional signalling cost. But this will definitely complicate and enlarge the new QoS IE remarkably due to the smallness of the SAE QoS profile and the complexity of the UMTS QoS profile. Thus the SGSN needs to be updated to recognize the new QoS IE. In addition, descriptions about the QoS IE in section 10.5.6.5 of TS 24.008 need to be changed to match the new QoS IE. 
5: The occasion to convert the QoS profile—“Forward Relocation Request” message sent from the source system to the target system. QoS profile shall be included as part of PDP context in this message to be transferred to the target system.
6: QoS shall be negotiated during the inter-system HO procedure. This may be feasible because QoS may be negotiated within PDP context Activation procedure when UE was in Pre SAE system, thus the negotiated QoS in Pre SAE system may be negotiated with the subscribed QoS in SAE while the system is changed from Pre SAE to SAE. On the other hand, while the system is changed from SAE to Pre SAE, if the SAE requested QoS of an ongoing operator controlled Rx service requires lower tier than subscribed QoS in Pre SAE system, we need to transfer the SAE requested QoS to Pre SAE system during HO procedure to reduce the requirement of resources. Hence the SGSN needs to be updated to support QoS negotiation between SAE requested QoS and UMTS subscribed QoS. 
7: PCRF may perform mapping. This may be feasible because during the inter-system HO procedure, the charging and policy rules may change which requires PCRF pushes the relative new policy and charging rules to the target system. This also may introduce additional signalling cost within HO procedure and some additional delay for the inter-system change.
3 Conclusions
Based on the discussion above it can be concluded:

HLR shall always subscribe two sets of QoS profiles in case the operator owns pre-SAE and SAE system all-together.
After comparison, MME may be the best entity to perform QoS mapping because this mechanism does not require the legacy UMTS SGSN to be updated to understand the SAE QoS profile. 

It is better for the SAE QoS profile and UMTS QoS profile to be designed as combined together within one information element.

QoS shall be negotiated during the inter-system HO procedure.
4 Proposal
It is proposed to discuss these key solutions and agree with the conclusions above.
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