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1. Introduction
In the last CT4 meeting in Kobe, the GTP protocol selection in EPS had been raised as a hot topic. Several interfaces linked to R8 GPRS/UMTS network entities, S3, S4 and S12 were also involved. For S12, it will only use GTP-U messages, so it will not be a problem no matter which GTP version is selected for it. This contribution will focus on the S3 and S4 protocol version selection. The assumption is using GTP version 2 in other interfaces within EPC, i.e. S10, S11, S5 and S8a.
2. Discussion

It is natural that R8 UMTS system is still an UMTS system, so most new concepts and procedures in EPS, e.g. new QoS Profile, TA, S-TMIS, EPS bearer ID, etc, will not be used in R8 UMTS system.
Before making decision, it is important to identify the impacts to R8 SGSN based on R7 baseline as below:
· Serving GW awareness

It was agreed that the Serving GW will act as an anchor point in intra 3GPP handover in Release 8. That means the R8 SGSN needs to be aware of the existence of Serving GW besides PDN GW in the related procedures.

During the handover between the MME and the R8 SGSN, or between two R8 SGSNs, the source Serving GW information will be delivered to the target MME/R8 SGSN node along with the selected PDN GW address and TEID information.
A Flag may be included in the “Create PDP context request” message to indicate the Serving GW if this message is triggered by the UE-initiated PDP context activation procedure, or triggered by inter-system location update procedure (SGSN->R8 SGSN, MME->R8 SGSN). Then the Serving GW will know which procedure, Create or Update bearer procedure will be used to interact with corresponding PDN GW.
Another Flag may be included in the “Update PDP context request” message to indicate the Serving GW whether this message should be forwarded to the PDN GW to update the QoS of the PDP (bearer), which had been discussed in a ruled out Direct Tunnel alternative – “GGSN Proxy” solution.
· ISR (Idle Mode Signalling Reduction)
ISR is an optional function in release 8. The principle of ISR had been decided in SA2 Helsinki meeting. In this solution, the status of ISR may need to be synchronized between the MME, the R8 SGSN and the Serving GW.  
Note there is still an important outstanding issue about R8 UMTS system to be solved in SA2; it is if the session management procedures in R8 UMTS will align the procedures in EPS. If the answer is yes, we may need to re-evaluate the issue of GTP version selection and add the conclusion from SA2 as an input.
Note it is still not clear if the idle mode terminal point of a release 8 3G network can be moved from the SGSN to the Serving GW to align the EPS architecture. In this case, a new message “Downlink data notification” may be added in S4 interface and the user plane of a 3G SGSN may no longer be needed.

These changes described above can be easily supported by introducing new optional information elements in existing messages of GTP version 1. So if GTP version 1 will be used in S3 and S4 interfaces, we can quickly finish the update work on TS 29.060 when all the requirements are clear to stage 3 and focus on the specification of GTP version 2. Of course with the progress of the study, few more impacts to R8 SGSN based on R7 baseline may be identified, but if these impacts are not big and can also be solved by lightly extending GTP version 1, it will not overthrow the conclusion above.
Furthermore, following factors should also be taken into account:
Supporting GTP version 1 is mandatorily required in EPS. Regardless which GTP version will be selected for EPS, R8 SGSN, MME and PDN GW must support GTP V1 to interwork with R7 GPRS core. So whichever GTP version will be used in S3 and S4 interfaces, it will not observably increase or decrease the complexity to R8 network entities.
Supporting a new GTP version 2 may not be an issue to a brand-new GPRS core/EPC combined node. But for those legacy pre R8 equipments, the most economical and efficient way of upgrade to support release 8 is using GTP version 1 with light changes based on release 7.
Selecting GTP version 2 in S3 and S4 interfaces will not solve the essential issues of interworking between MME and R8 SGSN, that is, the parameter conversion between EPS and the UMTS which had been identified in [1]. For the handover between MME and Pre R8 SGSN, we suppose the conversion will be performed at MME side, thereby the Pre R8 SGSN will not be impacted. For the handover between MME and R8 SGSN, even if GTP version 2 is selected in S3 interface, these issues still exist and need to be solved. And it is foreseen the solution will align the mechanism of handover between MME and Pre R8 SGSN, i.e. the S3 interface will be similar to the Gn interface between two Pre R8 SGSNs.
If we decide to design a new GTP version 2, it is expected that GTP version 2 can be a simple and graceful protocol used in LTE/EPC. If GTP version 2 will also be deployed in S3 and S4 interfaces, those dedicated concepts of GPRS/UMTS network which are no longer needed in EPS, for example, RAI, P-TMSI, UMTS QoS profile and NSAPI, and those particular procedures only used in GPRS/UMTS, for example, Network Initiated Primary PDP context activation procedure, Network initiated Secondary PDP context activation procedure, MBMS multicast procedure, maybe include GTPMAP message serial, will also be included in the specification of GTP version 2. And the specification of GTP version 2 need to state it clearly which messages will be used in S3 and S4 while which messages will be used in S10, S11 and S5/S8a interfaces. And for those common messages, it is also required to clarify in the specification which parameters should be included in the message when this message is used in S3 and S4 interfaces and which parameters should be included in the message when this message is used in S10, S11 and S5/S8a interfaces. It is foreseen in this way the specification of GTP version 2 will probably become a tedious and miscellaneous document. Nominally we only need to maintain one GTP version in release 8, but the workload to design and maintain this specification will observably increase.
3. Proposal
According to the analysis above, we can see that the GTP version selected for S3 and S4 interfaces may be independent of the other interfaces within EPC (S10, S11, S5 and S8a). Some dependent issues about R8 UMTS/GPRS network needs to be clarified by Stage 2. It is proposed to take these factors addressed above into account when considering the GTP version selection in EPS and give a proper solution for them.
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