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Introduction

Based on the current discussion in CT4, it is assumed that many interfaces should be based on GTP. Based on the current discussion in stage 2, many new features are added for EPS. So it can be foreseen that the current GTP should be extended to support these new features. On the other hand, before the stage 3 TS stage work starts, some key issues should be resolved. One of them is to decide whether to realize the Rel8 GTP based on the existing GTP version 1 or new GTP version 2. It can be foreseen that this issue would not only affect the vendors when developing the equipment but also affect the operators when deploying their networks. So it is proposed to discuss this issue, analyse the key aspect to be considered and try to make a conclusion based on the analysis.
Discussion

GTP usage for EPS

Based on the current architecture, EPS can support accessing from E-UTRAN, Rel8 UTRAN/GERAN and Pre-Rel8 UTRAN/GERAN. The EPS architecture for GTP based interfaces is shown as below.
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Figure 1 EPS architecture for GTP based interfaces

UE can access into a R8 network through R8 UTRAN/GERAN and R8 SGSN. In this way, S4, S12, S5 (GTP based)/S8a interfaces will be used. They are all Rel8 GTP based interfaces.

UE can access into a R8 network through R8 E-UTRAN and MME. In this way, S10, S11, S5 (GTP based)/S8a interfaces will be used. They are all Rel8 GTP based interfaces.

If UE moves between R8 UTRAN/GERAN and R8 E-UTRAN, S3 interface will also be used and it is also a Rel8 GTP based interface.

UE can access into a Pre-R8 network through Pre-R8 UTRAN/GERAN and Pre-R8 SGSN. In this way, Gn, Gp interfaces will be used. They are Pre-Rel8 GTP based interfaces.

So it can be seen that the scope of Rel8 GTP based interfaces will be S3, S4, S5 (GTP based), S8a, S10, S11, S12. If the interworking with Pre-R8 network is supported, MME and P-GW should also support the Pre-Rel8 GTP based Gn, Gp interfaces, in which case MME and P-GW is looked as Pre-Rel8 SGSN and Pre-Rel8 GGSN by the Pre-Rel8 SGSN. 

Alternatives

Currently, there are two alternatives for realize the Rel8 GTP: one is to extend the GTP version 1 and the other is to make the new GTP version 2.

-  Extend GTP version 1

This method is to reuse the current GTP version 1 for Rel8 GTP. With this method, some messages and Information Elements can be reused for Rel8 GTP. The message format of Rel8 GTP is also as same as that of the GTP version 1. It is needed to extend GTP version 1 to add some new messages and Information Elements for the new features introduced by EPS.
-  GTP version 2

This method is to make a new GTP version 2 for Rel8 GTP. With this method, although some messages, Information Elements and the message format can refer those of GTP version 1, all the messages and the Information Elements are to be newly defined based on all the requirements on each Rel8 GTP based interfaces. The GTP message format may also newly defined to better fit the requirements for the protocol.
Key factors to be considered

Before making a decision on which GTP version to use for Rel8 GTP, there are several key factors which should be analysis. The final decision should take these factors into account. It should be noted that the key factors in this paper may be not integrated and some other key factors may also be needed.

-  New features to be supported by the protocol

This subsection is to list the new features to be supported for Rel8 GTP but is not supported by the current GTP version 1. It should be noted that the new features in this paper may be not integrated and some other new features may also be needed.
* New QoS mechanism

* New UE Context because of, e.g. separation of control plane entity and user plane entity

* New bearer ID

* New function entity ID

* Idle mode signalling reduction
* Inter 3GPP mobility

* eMBMS

For the method of extend GTP version 1, it should be evaluated whether it is extensible enough to support all of the new features.

For the method of GTP version 2, currently there is no effect foreseen.

-  Compatibility issue

If interworking with Pre-Rel8 network is required, then interworking with Pre-Rel8 GTP protocol should be supported in MME and P-GW. When UE moves between E-UTRAN and the Pre-Rel8 UTRAN/GERAN, the compatibility issue needs to be handled.

For the method of extend GTP version 1, the compatibility issue is FFS.

For the method of GTP version 2, the compatibility issue is to be solved. Message mapping and Information Element mapping is needed. GTP version handling is needed.

-  Extensibility issue

Extensibility is very important to a protocol for supporting of some future features. The protocol should be designed to add some new messages and Information Elements to support the possible new requirement in the future.

For the method of extend GTP version 1, it is unsure whether there is enough available messages type code and Information Element type code for the current new features of EPS. And, after realizing all the current new features introduced by EPS, it is unsure whether there is enough available messages type code and Information Element type code left to support the possible future requirements. Or some other mechanism is needed, e.g. extending the message type and/or the Information Element type code.

For the method of GTP version 2, currently there is no effect foreseen.

Conclusion

Based on the discussion above, it is proposed to update TR 29.803 to include the key issue of protocol version for Rel8 GTP.

######################################start of changes#####################################

X
Key Issues

X.1
Protocol version for Rel8 GTP

X.1.1
General

This key issue is to discuss the protocol version for Rel8 GTP. It is to be decided how to extend the current GTP to realize the new features introduced by EPS. It can be foreseen that this issue would not only affect the vendors when developing the equipment but also affect the operators when deploying their networks. Some key aspect should be taken into account and be analysed to make the final conclusion.
The EPS architecture for GTP based interfaces is shown as below.
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Figure X.1.1-1 EPS architecture for GTP based interfaces

The scope of Rel8 GTP based interfaces is S3, S4, S5 (GTP based), S8a, S10, S11, S12.
X.1.2
Alternatives
Currently, there are two alternatives for realize the Rel8 GTP: one is to extend the GTP version 1 and the other is to make the new GTP version 2.
X.1.2.1
Extend GTP version 1

This method is to reuse the current GTP version 1 for Rel8 GTP. With this method, some messages and Information Elements can be reused for Rel8 GTP. The message format of Rel8 GTP is also as same as that of the GTP version 1. It is needed to extend GTP version 1 to add some new messages and Information Elements for the new features introduced by EPS.
X.1.2.2
GTP version 2

This method is to make a new GTP version 2 for Rel8 GTP. With this method, although some messages, Information Elements and the message format can refer those of GTP version 1, all the messages and the Information Elements are to be newly defined based on all the requirements on each Rel8 GTP based interfaces. The GTP message format may also newly defined to better fit the requirements for the protocol.
X.1.3
Key factors to be considered
Before making a decision on which GTP version to use for Rel8 GTP, there are several key factors which should be analysis. The final decision should take these factors into account. It should be noted that the key factors in this paper may be not integrated and some other key factors may also be needed.
X.1.3.1
New features to be supported by the protocol

This subsection is to list the new features to be supported for Rel8 GTP but is not supported by the current GTP version 1. It should be noted that the new features in this paper may be not integrated and some other new features may also be needed.
* New QoS mechanism

* New UE Context because of, e.g. separation of control plane entity and user plane entity

* New bearer ID

* New function entity ID

* Idle mode signalling reduction
* Inter 3GPP mobility

* eMBMS

For the method of extend GTP version 1, it should be evaluated whether it is extensible enough to support all of the new features.

For the method of GTP version 2, currently there is no effect foreseen.

X.1.3.2
Compatibility issue
If interworking with Pre-Rel8 network is required, then interworking with Pre-Rel8 GTP protocol should be supported in MME and P-GW. For this scenario, MME and P-GW should also support the Pre-Rel8 GTP based Gn, Gp interfaces, in which case MME and P-GW is looked as Pre-Rel8 SGSN and Pre-Rel8 GGSN by the Pre-Rel8 SGSN. When UE moves between E-UTRAN and the Pre-Rel8 UTRAN/GERAN, the compatibility issue needs to be handled.

For the method of extend GTP version 1, the compatibility issue is FFS.

For the method of GTP version 2, the compatibility issue is to be solved. Message mapping and Information Element mapping is needed. GTP version handling is needed.

X.1.3.3
Extensibility issue
Extensibility is very important to a protocol for supporting of some future features. The protocol should be designed to add some new messages and Information Elements to support the possible new requirement in the future.

For the method of extend GTP version 1, it is unsure whether there is enough available messages type code and Information Element type code for the current new features of EPS. And, after realizing all the current new features introduced by EPS, it is unsure whether there is enough available messages type code and Information Element type code left to support the possible future requirements. Or some other mechanism is needed, e.g. extending the message type and/or the Information Element type code.

For the method of GTP version 2, currently there is no effect foreseen.

X.1.4
Conclusions

######################################end of changes#####################################
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