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Discussion 
1
Background
In GERAN#37 with an LS from CT4 (C4-080544), GERAN2 was asked to investigate if the 2G specific access parameters transmitted during PS handover such as: Packet Flow ID; XID Parameters: SNDCP XID Parameters, LLC XID Parameters; List of Set Up PFCs can be allocated by the 2G SGSN and as such removed from the GTP v2 protocol over S3 or possibly sent in a transparent container.

In this paper a study is presented to identify / clarify these issues such that a reply could be sent to CT4. It should also be noted that GERAN WG2 should be kept informed by SA2 of the work ongoing on TS23.401.     
2 GERAN interworking with EPS 
TSG SA2 is working on defining enhancements for General Packet Radio Service (GPRS) for supporting interworking with E-UTRAN, see Stage2 TS23.401 (Rel-8). 
As depicted in this specification the SGSN must support , in addition to functions specified in TS23.060,  additional function in Rel-8 for interworking with E-UTRAN:
-
support for mobility signaling between 2G/3G and E-UTRAN 3GPP access networks;

-
the selection of the Serving Gateway (SGW) and PDN;

-
MME selection for handovers to E-UTRAN access network.
Thus the Rel-8 SGSN shall support the S3 and S4 interface functionality and the related selected signaling protocol for interworking with E-UTRAN see Figure 1 below. The Rel-8 SGSN as indicated by the LS from CT4 will support the GTPv2 currently being defined as part of the TS29.803.
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Figure 1. Non-roaming architecture for 3GPP accesses [TS23.401]

3 XiD and PFI handling in 2G/3G inter-RAT PS handover   

3.1 XiD Parameters

During preparation phase for inter-RAT PS handover between GERAN A/Gb mode and UTRAN the source SGSN sends to the new SGSN the following XiD parameters:
· SNDCP XID parameters, 
· LLC XID parameters, 
The PS Handover XID Parameters IE transferred between the SGSNs contains a SAPI as well as LLC and SNDCP XiD parameters for each SAPI contained within the PDP Contexts included in the Forward Relocation Request message. 

The handling of the XiD parameters in both inter-RAT handover directions is depicted below:
Inter-RAT Handover from UTRAN to GERAN 

The 3G SGSN indicates the current XID parameter settings if available i.e. those that where negotiated in 2G SGSN during a previous inter-SGSN handover. The new SGSN receiving these parameters will either:

· Support all the parameters and therefore accept all XID parameters and create a NAS container for PS HO indicating 'Reset to the old XID parameters' or

· reject all XID parameters and create a NAS container for PS HO indicating Reset i.e. reset to default parameters.
If the 3G SGSN has not sent any of the XiD parameters for e.g. when the PDP context has been initiated in UTRAN then the 2G SGSN will indicate “RESET” to default XiD parameters in the NAS container. 
Inter-RAT Handover from GERAN to UTRAN

The old 2G SGSN sends always the XiD parameters to the target SGSN regardless of whether this is a 3G SGSN or a 2G SGSN. The 3G SGSN receiving these parameters will keep them and forward them transparently in a subsequent PS handover. 

3.2 PFI
The PFI should always be sent between the old and the new SGSN. SAPI is sent as well as part of the PDP context. The handling of the PFI in both inter-RAT handover directions is depicted below:

Inter-RAT Handover from UTRAN to GERAN 

3G SGSN allocates a PFI whenever it supports PS handover even for a PDP Context initiated in UTRAN.  If for a given PDP Context the new SGSN does not receive a PFI from the old SGSN then it will not proceed with the PS handover for this flow i.e. it will not request the target BSS to allocate TBF resources corresponding to that PDP Context. If none of the PDP Contexts forwarded from the old SGSN has a valid PFI allocated the new SGSN will consider this as a failure case and the request for PS handover shall be rejected.

In case when both a SAPI and a PFI were available at the 3G SGSN but the new SGSN does not support the same SAPI and PFI for a certain NSAPI as the old SGSN, the new SGSN continues the PS handover procedure only for those NSAPIs for which it can support the same PFI and SAPI as the old SGSN. All PDP contexts for which no resources are allocated by the new SGSN or for which the new SGSN cannot support the same SAPI and PFI (i.e. the corresponding NSAPIs are not addressed in the response message of the target SGSN) will however be maintained and the related SAPIs and PFIs will be kept. These PDP contexts may be modified or deactivated by the new SGSN via explicit SM procedures upon RAU procedure.
Inter-RAT Handover from GERAN to UTRAN 

PFI is always sent from the old 2G SGSN to the new 3G SGSN. The target 3G SGSN will keep these values and send those to the next SGSN in the subsequent handovers. The 3G SGSN based on the NSAPI will derive the RAB Id needed for addressing the radio resources on the Iu interface in UTRAN.

3.3 List of Setup PFCs

List of Setup PFCs IE in the Forward Relocation Response message sent from the new SGSN to the old SGSN indicates the PFCs for which the resources are allocated in the target BSS. The NSAPIs of the active PDP Contexts received in the Forward Relocation Request message for which the PS handover continues, i.e. for which resources are allocated for the PFCs in the target BSS, are indicated in this message.
The new  SGSN  will indicate the NSAPI for each of the active PDP Contexts received in the Forward Relocation Request for which the PS handover continues  in their priority order, highest priority first. One instance of the NSAPI IE will be inserted for each of these PDP Contexts. 
The List of Setup PFCs IE is send by the new SGSN regardless of whether this is a 2G SGSN or a 3G SGSN.
3
XiD and PFI handling in GERAN / E-UTRAN inter-RAT PS handover   

According to TS23.401 the same principles on handling of the above IE are used also in case of E-UTRAN to/from GERAN inter-RAT handover where the MME will perform the same functions as 3G SGSN in handling of the XiD parameters and PFI . This is the CT4 concern that from protocol perspective namely as stated in GP-080070:
· the PS HO between EPS and 3G is based on that 3G specific parameters are handled in 3G and not in EPS. The procedures for PS HO to 3G and to 2G from EPS would benefit from being aligned.

· the 2G parameters will only be used in case the UE roams into an 2G access, but they have anyway to be assigned and handled in MME.

The problematic exchange parameters are:

· XiD parameters 
In case of XiD handling even currently in the specs there is no problem if the MME does not assign these parameters (Handover from EUTRAN to GERAN) as the SGSN not receiving those as part of the Forward Relocation Request message will RESET those to the default parameters. 
· List of setup PFCs

The List of Setup PFCs IE is part of the Forward Relocation Response if there are resources allocated for a certain PDP Context. However the new SGSN will indicate the NSAPIs for each of the PDP Contexts for which the PS handover continues so in this case the MME can derive from the NSAPIs for which flows the PS handover continues (Handover from EUTRAN to GERAN). 
· PFI 

Following the UTRAN to GERAN Handover principle, the MME, similarly to a 3G SGSN, should allocate a PFI. However this is questioned by CT4 (2G specific parameters should be handled in 2G, not in EPS). The PFI is the problematic parameter as if the PFI is not received from the MME in case of E-UTRA N to GERAN PS handover the 2G SGSN will consider this a failure case (i.e. will not proceed with the PS Handover for a given PDP context if no corresponding PFI is assigned).
4 Proposed Solution

In this section a proposal for handling of the XiD, PFI and List of Setup PFCs during inter-RAT PS handover between GERAN and E-UTRAN  is given.

4.1 XID Handling
It is proposed to used the same principles as between UTRAN and GERAN.
Inter-RAT PS Handover from E-UTRAN to GERAN 
The MME shall not send the SNDCP/LLC XiD parameters to the 2G SGSN if not available from a previous inter-RAT handover from a 2G SGSN. The 2G SGSN not receiving these parameters shall RESET to default XiD parameters.
Inter-RAT PS Handover from GERAN to E-UTRAN  

The 2G SGSN will always send the XiD parameters to the MME. MME will keep these parameters and forward them transparently in subsequent handovers to GERAN or UTRAN or E-UTRAN.
4.2 List of Setup PFC

As given in TS24.301 during handovers involving a Rel-8 SGSN, EPS bearers are mapped one-to-one to PDP contexts. The EPS Bearer Identity will have the equivalent value as the NSAPI. Seen that the EPS bearer identity is equivalent to NSAPI and the list of NSAPIs of the active PDP Context for which resources are allocated in the target BSS are indicated in the Forward Relocation Response message the MME can derive the bearer for which the PS handover is successful from the NSAPIs in case of inter-RAT handover from  E-UTRAN to GERAN A/Gb mode. 

Inter-RAT PS Handover from E-UTRAN to GERAN 

The MME receiving the List of Setup PFC in the Forward Relocation Response message does not have to process it and shall not consider this as an error. The MME will derive from the inserted NSAPI IEs for which flows the PS Handover can continue. 

Inter-RAT PS Handover from GERAN to E-UTRAN

The MME does not indicate the List of Setup PFCs in the Forward Relocation Response and the 2G SGSN not receiving this list does not consider it an error. The 2G SGSN will derive from the inserted NSAPI IEs for which flows the PS Handover can continue. 

4.3 PFI handling 
Inter-RAT PS Handover from E-UTRAN to GERAN 

In case of inter-RAT handover between E-UTRAN and GERAN A/Gb mode when the bearer is activated in E-UTRAN the MME does not assign the PFI and the SGSN that does not receive the PFI shall choose a PFI values based on its local policies in order to identify the packet flows in GERAN A/Gb mode in the target cell. However the correct relation between the EPS bearer ID and the NSAPI and the related SAPI and PFI should be known to the terminal. This relation will have to be sent to the terminal transparently and therefore would have impact on the signalling over the air interface in GERAN A/Gb mode.

It must be noted that this functionality will only be needed for the bearer activated in E-UTRAN and for the first inter-RAT PS handover to GERAN/UTRAN as once the MME has received  the PFI it shall forward this PFI to the subsequent MME during handover to E-UTRAN and to SGSN during handover to the GERAN or UTRAN.
The allocation of the PFI by the MME would minimize the impact to the SGSN and would not impose changes to the air interface signalling. 

Inter-RAT PS Handover from GERAN to E-UTRAN

In case of inter-RAT handover between GERAN A/Gb mode to E-UTRAN source SGSN shall always send for each NSAPI the related SAPI and PFI if available which the MME will keep and forward transparently in subsequent handover to 2G/3G. 
5 Conclusions 

 Based on the analysis given in this paper it is suggested that the proposal above on handling of the XiD and List of Setup PFC parameters during inter-RAT PS handover between GERAN and E-UTRAN is endorsed by GERAN WG2 seen that the functionality already exists in the current specs and subsequently the CT4 is informed on this decision.  

The PFI handling on the other hand is rather problematic as changes required by CT4 in handling of this parameter will impose changes on the air interface signalling on the GERAN side. Therefore there needs to be additional clarifications and justification from CT4 before deciding to change of the handling of this parameter. 
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