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1. Introduction
C4-081087 presented in the CT4 #39 meeting in Cape Town proposed the use of GTPv2 for the user plane of the S1-U, GTP based S5/S8 and X2 interfaces. The GTP version to be used for the user plane of the S4 and S12 interfaces was listed as FFS.
This paper proposes the usage of GTPv2 also for the S4 and S12 interfaces, explaining why this does not have any negative impacts on either new network deployments or legacy systems. The advantages of this approach are also presented.

GTPv2 user plane is also proposed for the case of direct forwarding between UTRAN and eUTRAN.

Further more, GTPv2 user plane is proposed for the Iu interface towards an SGSN using S4, while GTPv1 is only used towards pre-rel-8 nodes, rel-8 SGSN using Gn/Gp and rel-8 GGSN.

2. Reason for Change
The main motivation for using GTPv2 across all new GTP based user plane interfaces are many:

· Establish a clean target architecture with a single target GTP version with necessary improvements and adaptation towards the EPC architecture.
· Minimize the complexity of new EPS products which would otherwise require the development, maintenance and verification of multiple  protocols as well as two GTP protocol stacks in parallel. Note that the related costs are significantly higher for new products in constant development than for products that have reached maturity (like the RNC) and to which only limited features are added.
· Leverage the improvements (although minor for the user plane) of the new GTPv2 protocol, without creating a new rel-8 GTPv1-U variant.

· Better implementation of extension headers.

· "Error Indication" message sent back to originating port.
· Common header with GTPv2 Control Plane.
· Avoid conversion between GTPv2 and GTPv1 user plane in as many use cases as possible.

· Keep clear functional separation of the usage of  GTPv1 and GTPv2 in the network entitites.
· Enable a controlled phasing out of GTPv1 in the long term without affecting target architecture and protocols in use.

· Enable in the future to maintain towards two network based mobility protocols, GTPv2 and PMIP, thus continue to strive towards some of the earlier goals of SAE work (reduce CAPEX & OPEX).

It has been previously argued  that using GTPv1-U on the S12 interface would reduce or fully avoid the costs of upgrading the UTRAN network from 3GPP release 7 to release 8. The following points should be considered in this regard:
· For an operator that does not wish to upgrade UTRAN to release 8, the use of Gn/Gp based SGSN connecting to the GGSN allows for minimizing the investments necessary and keep using GTPv1, while the operator still has the possibility to choose whether or not to use direct tunnel. This means that operators can choose to not upgrade UTRAN to release 8 when EPC is deployed, even though the IRAT HO capabilities between UTRAN and EUTRAN will be limited in that case.
· In order to support IRAT HO from UTRAN to EUTRAN the RNC must be upgraded to allow performing the necessary radio measurements of LTE and have the RNC trigger a handover.
· The differences between the GTPv1 and GTPv2 user planes are minimal (as presented in C4-08107) so that adding this support for Iu release 8 and S12 to an already necessary upgrade is very easy. 
· If the RNC is not upgraded at all and remains in rel-7,  
· the only functional support required for UTRAN is Iu-DirectTunnel and not S12, and it would be towards a rel-8 GGSN (or pre-rel-8). Alternatively, it is also possible to use the Gn/Gp track without direct tunnel, with GTPv1 on both Iu and Gn/Gp and avoid any conversion. 
· Additionally, it is possible to also support the migration scenario where the RNCs are pre-rel-8 and are used together with S4-based rel-8 SGSNs and PDN-GWs with GTPv1 <-> GTPv2 conversion done in the rel-8 SGSN (without direct tunnel). However, such a scenario is not described in 23.401. 
In C4-081087 the decision on S4 user plane was postponed due to on-going work at SA2. Now that it has been decided that there will be two tracks for rel-8 SGSNs, one based on Gn/Gp and the other on S4, with a long term goal of moving to the S4 track. Based on this and to minimize any need for conversion between GTPv1 and GTPv2, as well as allowing a future phasing-out of GTPv1, GTPv2 is the best choice for S4 user plane.
Note also that the support of GTPv2 in the release 8 RNC allows for the use of GTPv2 for the case of direct forwarding between RNC and eNodeB during IRAT handover. This is very beneficial in order to avoid the support of GTPv1 in the eNodeBs. 

3. Conclusions

GTPv2 user plane is to be used on all EPC interfaces: S1-U, GTP based S5/S8, S4, S12 and X2.
GTPv2 user plane is to be used on Iu between rel-8 RNCs and rel-8 SGSNs using S4.

GTPv2 user plane is to be used for direct packet forwarding between eNodeB and RNC, and between eNodeB and SGSN. 

GTPv1 user plane is to be used by  rel-8 SGSNs using Gn/Gp, as well as between rel-8 RNCs towards pre-rel-8 SGSNs.

This avoids any need for conversion between GTP user plane versions on RNCs, eNodeBs or SGWs or PDN-GWs.

The only node where a conversion might be needed (depending on the need of supporting SGSN's upgrade to S4 without upgrading all its RNCs to rel-8) would be the rel-8 SGSN with S4 support.

The only nodes where two user plane GTP versions have to be implemented are the rel-8 RNC and rel-8 SGSN.
4. Proposal

It is proposed to agree the following changes to 3GPP TS 29.274v0.3.0.
* * * First Change * * * *

1
Scope

The present document specifies the stage 3 of the GPRS Tunnelling Protocol, Version 2 for Evolved Packet System interfaces. GTPv2 has two flavors, a control plane protocol (GTPv2-C) and the user plane protocol (GTPv2-U).

In this document, unless otherwise specified the S5 interface refers always to "GTP-based S5" and S8 interface refers always to "GTP-based S8" interface. 

GTPv2-C shall be used across the following signaling interfaces: S3, S4, S5, S8, S10, S11 and S101.

GTPv2-U shall be used across the following user plane interfaces: S1-U, S4, S5, S8, S12 and X2.
GTPv2-U shall also be used for Iu towards rel-8 SGSNs using S4 and for direct packet forwarding between the eNodeB and RNC, and the eNodeB and SGSN.

