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1. Scope

In the last GERAN meetings we had discussions how the mapping of PDP contexts to PFC contexts in the target system is performed: either based on the PDP context and PFC contexts mapping of the source system or based on the local aggregation policy between PDP context and PFC contexts of the target system. 

This document analyses the mapping of the target system in more detail and a proposal is included how the signaling during the PS Handover procedure could be solved in order to use the local aggregation policy in the target side for the mapping between PDP – PFC contexts. This information is needed on the source side to have a criteria for a PS Handover cancellation independent of the mapping PDP context – PFC context mapping rules. 

2. New Mapping of PDP -> PFC contexts on the target side

Information for the source side (s-BSS, s-SGSN)

Similar to 3G (Iu mode) the outcome of the resource allocation in the target system is needed in the source system. In this section a method is explained which information is needed in the source system and how the information is transferred to the source system (s-BSS and s-SGSN). The information is then used as criteria to decide whether or not to proceed with the PS HO.
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The s-BSS decides to perform PS Handover and the s-BSS sends the PS Handover Required (1) to the old SGSN. All PDP contexts are transferred in the Prepare PS Handover Request (3) between old and new SGSN.

The new SGSN creates for all PDP contexts PFCs (new SGSN defines new PDP – PFC and NSAPI – SAPI –PFI mapping respectively) and includes the PFCs to be created in the PS Handover Request (4) to the target BSS. The new SGSN reserves resources on the Gb interface, while the t-BSS tries to reserve resources on the Um interface. The outcome of the creation of PFCs inside t-BSS is sent in the PS Handover Request Response (6) to the t-SGSN: PFC setup list and PFC failed to setup list.

The new SGSN provides TEIDs to the old SGSN for each PDP context the old-SGSN (and possibly the t-BSS as well) is able to receive DL packets as well as those NSAPIs, for which the target side could not allocate resources (NSAPIs addressing the PDP contexts for which no resources are available) in the Prepare PS Handover Response (7). The information is provided to the old SGSN in the RAB Setup Information IE (NSAPI together with TEID for those PDP Contexts for which the t-SGSN is prepared to received DL data, NSAPI without TEID for those PDP Contexts for which the allocation of resources had failed).

The old SGSN reports in the PS Handover Command the PFCs to setup list and the PFCs failed to setup corresponding to the old configuration, to the s-BSS. The old SGSN therefore performs a re-mapping from the PDP context to PFCs but using the policy of the source system. The s-BSS decides based on this information whether PS Handover could continue or not. In case PS Handover continues the s-BSS sends the PS Handover Command to the MS. Otherwise the s-BSS sends the PS Handover cancel message to the old SGSN. In case not all PDP Contexts of a certain PFC (old side) survive, this could be indicated to the s-BSS as "partly established in the target system".

Advantage:

· PDP context is maintained on the Gn interface, no PFC information will be exchanged.

· The inter RAT/inter mode PS HO scenarios are also supported, i.e. the 2G – 3G SGSNs only exchange information on PDP context level!

· The mapping between PDP contexts -> PFC contexts is only known in the SGSNs and is not sent to the BSSs.

The “PFCs subject to handover” term is not used anymore if this concept, which is proposed here, will be used.

Information for the MS

The new configuration needs to be reported to the MS as well. In the following the needed information and how this information is provided to MS prior via the source cell:

· PFI list (target side configuration)

· PDP context – PFC context mapping (NSAPI – SAPI – PFI mapping)

In order to provide the new PFI list to the MS, the PFIs of the PFCs to setup list is included in the transparent container together with radio link related information for each PFC, which is sent from the t-BSS to the s-BSS. This information will not be interpreted by the s-BSS, this information will be passed via the s-BSS directly to the MS. 

Due to the fact that also the XID parameters are transferred (XID parameters are anyway needed) to the MS before the MS moves to the target cell the new SAPIs, which are used by the SGSN are already included in this command. The only information, which is missing is the NSAPI -SAPI - PFI mapping.  The NSAPI -> SAPI mapping could be included in a so-called transparent CN to MS Container (not determined in the LLC layer nor in the BSS) see [4] for more details. 

The XID parameters are not needed in the source BSS, therefore the target BSS should include this information in a container, which is even transparent for the s-BSS (RRC Container like).  The BSS anyway put the whole XID command in the transparent container and sends the information to the MS. 

Summary

This document includes a proposal to follow the local aggregation policy regarding the mapping between PDP contexts and PFC contexts and consequently the local mapping between NSAPI – SAPI – PFI of the target system during the PS Handover preparation.  

Similar to 3G the outcome of the resource allocation is needed in the source system (s-BSS, s-SGSN) to provide criteria to cancel the PS Handover. The MS needs the PFIs of the target system and the NSAPI-SAPI-PFI mapping before the MS enters the target cell.  
Since the information, which is exchanged between the SGSNs is on PDP context level (based on TEIDs) and between the SGSN and the BSS the information is exchanged on PFC level: PFC setup list and PFC failed to setup list, the signaling effort to perform a new mapping is very low. 

And even the information needed in the MS, which is provided from new SGSN to the t-BSS in the HO Request message and then in the transparent container to the source RAN node and then to the MS, doesn’t cause a high effort because there is anyhow information, needed in the MS e.g. XID parameters. And the information related to the new mapping is only seen as further information provided in the handover message towards the MS inside a CN to MS container, which is neither interpreted by the t-BSSs, nor by the source RAN nodes.
3. Old Mapping PDP - PFC context on the target side

In case the old mapping is maintained the outcome of the PS Handover resource allocation is needed (PFI list and result), which is sent in the transparent container from the t-BSS to s-BSS.

This mapping has the following disadvantages:

· The mapping between PDP contexts to PFC contexts (NSAPI - SAPI - PFI) is not specified with strict mapping rules. Consequently SGSNs of different vendors may perform the mapping differently, i.e. the local policy of a SGSN node doesn’t allow the configuration of another SGSN. 

· It is not possible to force a 3G SGSN to perform the PFC/PFI mapping and LLC SAPI settings correctly.  The new SGSN (2G SGSN) has to check whether the old SGSN is a 3G SGSN and whether the mapping is performed correctly. 

4. Conclusion

This document explains the NSAPI – SAPI - PFI mapping based on the local policy in the target system (section 2) and the reasons why such a mapping (section 3) is needed. 

In order to solve the two main ideas either maintaining the mapping from the source system or the mapping from the target system, the following could be defined:

In case the source configuration (NSAPI – SAPI – PFI mapping) is provided by the old SGSN to the target system (new SGSN) the following cases needs to be distinguished:

· Target system (new SGSN) accepts the configuration (NSAPI – SAPI – PFI mapping) because there is the possibility to maintain it.

· Target system (new SGSN) cannot accept the configuration (NSAPI – SAPI PFI mapping) of the source system due to the local policy (see section 3). In this case the new SGSN performs a new NSAPI – SAPI- PFI mapping and informs the source system and the MS about the outcome of the mapping (see section 2).

Related to the PFI it should be noticed that the provision of this identifier is optional on the Gn interface and is currently used only for inter SGSN RAU procedure (but optional). In case the PFI couldn’t be maintained during an inter SGSN RA procedure the target system (based on the local policy) defines a new one and a PDP context modification will be triggered in the target system. In case the PFI is not transferred, also a new PFI is defined in the target system. 

In case of PS HO the provision of the PFI via the Gn interface should be avoided, it is up to the target system to define a PFI based on the local policy. One reason is that in case of a 3G SGSN the PFI determination is optional and a second reason is that on the Gn interface the information, which should be transferred is on PDP context level (per TEID, per NSAPI).

In case the source configuration is not provided by the old SGSN (e.g. 3G SGSN) to the target system (new SGSN) the new SGSN also performs a new NSAPI – SAPI - PFI mapping and informs the source system and the MS about the outcome of the mapping (see section 2).
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