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DECISION
It is proposed to agree the following changes to TR 29.803.
9.1.2
Alternatives for eGTP

Currently, there are two alternatives for the R8 GTP-C for EPS: one is extending the GTP version 1, and the other is to specify new version of GTP, GTPv2.
Editor’s note: How to deal with GTP-U for EPS is FFS.

9.1.2.1
Extended GTP-C version 1
With the extended GTP-C version 1 alternative the existing GTPv1 message types and information element types will be reused by eGTP-C. Also eGTP-C message format will be the same as it is in GTPv1. GTPv1 however will be extended by adding necessary new messages and information elements for the new features introduced by EPS.
The sending or responding eGTP-C entity would need to insert a new flag or a new IE indicating to the peer that the extended GTPv1 message was sent.

9.1.2.2
GTP-C version 2
With the GTPv2 alternative all messages and the Information Elements will be defined new. The eGTP message format may also newly defined to better fit the requirements for the affected interfaces. 

GTPv2 shall use the same port numbers, which were assigned to GTPv1. This is necessary for more efficient interworking with legacy GTPv1 entities.

9.1.3
Requirements for eGTP

Before making a decision on which GTP version to use for eGTP, there are several key factors which should be studied. The final decision should take these factors into account. 

Editor’s notes: It should be noted that the key factors in this paper may be not integrated and some other key factors may also be needed.
9.1.3.1
New features to be supported by the protocol
This subsection lists new features that should be supported by eGTP and which are not supported by the current GTP version 1. It should be noted that the list is not exhaustive 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 extending GTP version 1, it should be evaluated whether it is sufficiently extensible for accommodation all new features.

For the method of GTP version 2, GTP version 2 does not have such limitation.

9.1.3.2
Backward compatibility issue
EPC network elements (MME, SGW and PGW) and R8 SGSN should be able to communicate with pre-R8 UMTS network elements (SGSN, RNC, GGSN). Therefore, MME, PGW and R8 SGSN should also support GTPv1 based Gn/Gp interfaces. When UE moves between E-UTRAN and pre-R8 UTRAN/GERAN, the compatibility issue needs to be handled.

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

For the method of GTP version 2, the compatibility issue is to be evaluated, such as message mapping, Information Element mapping, and GTP version handling.

9.1.3.3
Extendibility issue
Extensibility is very important protocol feature for supporting future requirements. The protocol should be designed in the way that to adding new messages and information elements should not cause any problems.

For the method of extending GTP version 1, it is to be evaluated whether there is enough available messages type code and Information Element type code for the current new features the possible future requirement of EPS. 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.
9.1.3.3
Requirements of different interfaces
Below table lists the GTP version support status of the reference points of EPC:
	Interfaces
	GTPv1 feature support required
	GTPv1 parameter required
	extension to eGTP required
	legacy entity connected

	S3
	Yes
	Yes
	Yes*
	R8 SGSN

	S4
	Yes
	Yes
	FFS*
	R8 SGSN

	S5
	No
	FFS
	Yes
	No

	S8a
	No
	FFS
	Yes
	No

	S10
	No
	No
	Yes
	No

	S11
	No
	Yes
	Yes
	No


* S3 interface shall be involved in ISR feature and possibly other new EPS features, but it is still FFS how it is involved.

   It is FFS whether S4 interface would be extended to support ISR or other EPS features.

9.1.3.4
Comparison of the alternatives
	Point of relevance
	GTPv2
	Extended GTPv1
	Summary

	Backward compatibility when GTPv1 entity receives R8 message.
	Receiving entity responds with “Version not supported” message. Sending entity will fallback to GTPv1.
	Receiving entity silently discards the message. Sending entity will retransmit the message x times.
	GTPv2 will use less time 

	Fallback to the legacy GTPv1 mechanism
	To be defined.
	To be defined.
	Both capable of being enhanced with the feature.

	CT4 efforts required for upgrading to R8.
	Starting from GTPv1 e.g. re-use of GTPv1IEs where feasible


	Has a ready foundation.
	GTPv2  require more efforts.

	Available range of type values for R8 messages.
	At least 255.
	8-15, 24-25, 38-47, 61-69, 71-95, 101-106, 122-127,130-239, 242-254. Altogether 68.
	Equally sufficient space.

	Available range of type values for R8 TV IEs.
	At least 127.
	29-117 (usage is limited on new Rel-8 messages)


	Equally sufficient space.

	Available range of type values for R8 TLV IEs.
	At least 127.
	184-239
	Equally sufficient space.

	Deficiencies that cannot be corrected, without becoming backward incompatible.
	None.
	Some. E.g. it is not possible to remove mandatory or conditional IE even if it becomes obsolete for Rel-8; it is not possible to extend some useful TLV coded IE if the respective table shows the length of non-variable number, etc. 
	GTPv1 has a certain drawback.

	Restoration and recovery
	Possible to define an efficient mechanism.
	CT4 tried to improve the existing recovery and restoration mechanism, but it did not prove efficient. The problem is that if a message that carries such info is lost, then bringing the GTP entities back to sync seems impossible.
	GTPv1 has a an inefficiency.

	SUMMARY
	
	GTPv2 has a clear advantage


9.1.4
Conclusions


GTPv2 shall be used across S5 (GTP-based), S8a, S10 and S11 interfaces.
Editor’s note: GTP version for S3, S4 and Rel-8 Gn/Gp interfaces are FFS.
