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1. Introduction
With the discussion on the version selection of eGTP, it is to make the decision whether to extend current GTP version 1 or use a new GTP version 2. This proposal starts the discussion from analysing the requirement of the reference points that use eGTP. It comes up with the conclusion that eGTP over S3/S4 interface shall use GTPv1 extension while over other interfaces it shall evolve to GTPv2.
2. Discussion
In EPS system, the interfaces that running eGTP-C are S3, S4, S5/S8a, S10, and S11. The different requirements on these interfaces should be taken into consideration before talking about version selections of eGTP.
S3, S4

S3/S4 interfaces are the interfaces for R8 SGSN to interwork with MME and Serving Gateway respectively. As R8 SGSN shall support both Legacy system and EPS system features, eGTP protocol over S3/S4 interfaces shall: 1) fully support GTPv1 messages and IEs; 2) be extended to be able to handle the interworking between SGSN and EPS system nodes.
We can only foresee that ISR feature could have some impact on S3 interface but right now stage2 spec still doesn't have any settled ISR message flows. It is also for further study whether S4 interfaces could be affected by ISR or other new features of EPS system. It is therefore proposed eGTP over S3/S4 interface shall stay close to GTPv1 with minimum extensions.

S11

S11 is the reference point between MME and Serving Gateway. eGTP over this interface shall be responsible for the signalling during tunnel management and handover. Except for supporting features of EPS system, S11 interface still carry legacy parameters during Inter RAT handover, i.e. NSAPI during UTRAN Iu Mode to E-UTRAN Inter RAT handover. 

S5/S8a

S5/S8a interfaces are the interfaces between SGW and PDN GW. During Inter RAT handover, R8 SGSN may request bearer update over this interface. As S4 interface shall carry GTPv1 parameters from SGSN to Serving GW, it is still FFS whether Serving GW shall perform the parameter mapping or use these legacy parameters over S5/S8a interface. Yet as there is no interworking with legacy nodes, eGTP over this interface has no burden to keep alignment with other GTPv1 features.

S10

S10 interface is the interface between MMEs. The interface doesn’t need to support GTPv1 parameters because MME is responsible for parameter mapping with legacy nodes. As both end of the interface are EPS entities, other GTPv1 features are not required over this interface either.

S12

S12 interface is the interface supporting direct tunnelling feature for the user plane data exchange. Since it shall support the direct tunnel with R8 UTRAN and potentially R7 UTRAN, it shall stay GTPv1-U with no extension.

Below table listed the eGTP support status of the above mentioned reference points:
	Interfaces
	GTPv1 feature support required
	GTPv1 parameter required
	extension to eGTP required
	legacy entity connected
	GTP-C/GTP-U support

	S3
	Yes
	Yes
	Yes*
	R8 SGSN
	GTP-C

	S4
	Yes
	Yes
	FFS*
	R8 SGSN
	both

	S5
	No
	FFS
	Yes
	No
	both

	S8a
	No
	FFS
	Yes
	No
	both

	S10
	No
	No
	Yes
	No
	GTP-C

	S11
	No
	Yes
	Yes
	No
	GTP-C

	S12
	Yes
	Yes
	No
	RNC
	GTP-U


* S3 interface shall be involved in ISR feature but it is still FFS how it is involved.
   It is FFS whether S4 interface could be extended to support ISR or other EPS features.

If do not take GTP-U only interface into consideration, we can see below issues from the table:

1. Only eGTP over S3/S4 shall support all GTPv1 features.

2. S5, S8 and S11 interface may need to be extended to support part of GTPv1 parameters.
Based on the discussion above, we hereby propose the following options for eGTP version selection in EPS system:

A) eGTP version for all the above discussed interfaces is GTP version 1 extension.
B) eGTP over S3/S4 interface is GTP version 1 extension, which is R8 GTPv1; over other interfaces (S5, S8a, S10, S11) it is GTPv2

C) eGTP over all the above discussed interfaces extends to GTPv2

Before making any conclusion on the above extension choices, let’s look into the general drawbacks and advantages of the two eGTP extension method from several aspects:
Note that the color in this table is to highlight the degree of the affection by each extension method.
	
	Issue
	Extend GTPv1
	GTPv2

	
	
	Description
	Estimated extensibility affection degree
	Estimated backward compatibility degree
	Description
	Estimated extensibility affection degree
	Estimated backward compatibility degree

	1
	New IE support
	For GTPv1, the length of IEI is 1 octet, most of which have already been used. There is little room for IE extension
	Crucial
	Fully compatible
	The length of IE type would be considered for future extension. 
	No affection
	Low, 

need translation between different GTP versions

	2
	EPS system new feature support
	Take mandatory IE into consideration, it shall define new Message or/and define new IEs while reuse current messages. 
	Medium，as there are still room for new messages
	N/A
	Messages should be as close as possible with GTPv1 but with more extensibility. 
	No affection
	N/A

	3
	Extension for new Mechanism


	Any extension for the GTPv1 mechanism could affect previous features. 
	High
	N/A
	Extension shall consider backward compatibility with GTPv1 and legacy entities.
	No affection
	N/A

	4
	Parameter length
	Length of IE is no larger than 255, this may limit the extensibility for possible large IEs, for example, MM context.
	Low
	No affection
	GTPv2 could optimize the TLV IE encoding schema to add more extensibility.
	No affection
	Low, 

need format translation between different GTP versions

	5
	Header extension
	To be compatible with GTPv1, it is not allowed to make extensions to GTP header.
	Medium
	No affection
	The GTP header could be optimized for better performance of packet routing and process.
	No affection
	No affection, different GTP version use different GTP header

	6
	Encoding/decoding improvement
	Some IEs are TV and some are TLV, which make it very hard to reuse IEs and extend mandatory IEs.
	High
	High
	GTPv2 could optimize the TLV IE encoding schema to add more extensibility.
	No affection
	Low， need format translation between different GTP versions

	7
	Impact on GTP related function in legacy system and EPS system 


	GTPv1 have no fallback issue as GTPv0 is not supported in EPS system. Yet GTPv1 will silently discard unknown message, which will make the interworking with pre-r8 SGSN very inefficient for waiting retransmission timeout.
	N/A
	Crucial
	Need to consider fallback mechanism. However, different version could utilise the “version not support” message to make the fallback more efficient than extend GTPv1
	No affection
	Medium, as affected by fallback


From the comparison in above table it is clear that eGTP evolving to GTPv2 shows more advantages over GTPv1 extension method. Now go back to see which of the advantage items could apply to the extension method A, B and C respectively:
Option A) 

As all interfaces use GTPv1 extension, all the GTPv1 extension drawbacks and advantages apply. Issue 1, 3, 6 and 7 would to large extent affect the performance and extensibility of this schema. Since it is not allowed to make change to GTPv1 TV and TLV IE encoding, there is no room for extension of GTPv1 to include the new IEs induced by EPS system.
This option is therefore not applicable.
Option B)
Except for interworking between 3G SGSN and MME/SGW, S3/S4 interfaces are not required to support the regular new features in EPS system. It could then minimize the affection of GTPv1 extension issue 1-6. Moreover, this option minimizes the impact on R8 SGSN. R8 SGSN needs not to worry about the new GTP version, hence exempt from version conversion and new mechanism supporting.
Yet R8 SGSN may still suffer the low efficiency issue when it interworks with pre-R8 SGSN/GGSN as discussed in issue number 7. Therefore, the message type extensions for R8 GTPv1 over S3/S4 interfaces shall be avoided as much as possible.
Option C)
This option avoids all the problems and flaws induced by GTPv1. And the GTP protocol supported by MME, Serving Gateway and R8 SGSN shall be the same, i.e. pre-R8 GTPv1 and GTPv2. This adds extensibility over all the GTP related interfaces in EPS system. 
But for this option R8 SGSN shall support both GTPv1 and GTPv2. it could more change than expected for R8 SGSN as it may only use a very small amount of extended features.

From the above comparison from compatibly, extensibility and complexity aspect, it is suggest to choice option B as for eGTP extension.
3. Conclusion

Based on the discussion, it is proposed eGTP over S3/S4 interface shall extend GTPv1, which is R8 GTPv1; Over S5, S8a, S10, S11 interfaces, it shall evolve to GTPv2.
4. Proposal
It is proposed to add the above discussion into TR29.803.
*** Start of change ***
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.
9.1.3.4
Requirements of different interfaces
The scope of R8 GTP for EPS based interfaces is S3, S4, S5 (GTP based), S8a, S10, S11, S12. The different requirements of these interfaces should be taken into consideration before making eGTP version decision.
Below table lists the GTP version support status of the above mentioned reference points:
	Interfaces
	GTPv1 feature support required
	GTPv1 parameter required
	eGTP extension required
	legacy entity connected
	GTP-C/GTP-U support

	S3
	Yes
	Yes
	Yes*
	R8 SGSN
	GTP-C

	S4
	Yes
	Yes
	FFS*
	R8 SGSN
	both

	S5
	No
	FFS
	Yes
	No
	both

	S8a
	No
	FFS
	Yes
	No
	both

	S10
	No
	No
	Yes
	No
	GTP-C

	S11
	No
	Yes
	Yes
	No
	GTP-C

	S12
	Yes
	Yes
	No
	RNC
	GTP-U


* 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 GTP-C version 1 extension and GTP-C version 2

Taking the above backward compatiblility issue and extensibility issue into consideration, here lists the comparison and assessment of the feasibility and performance of the two eGTP extension methods.  
	
	Issue
	Extend GTPv1
	GTPv2

	
	
	Description
	Estimated extensibility affection degree
	Estimated backward compatibility degree
	Description
	Estimated extensibility affection degree
	Estimated backward compatibility degree

	1
	New IE support
	For GTPv1, the length of IEI is 1 octet, most of which have already been used. There is little room for IE extension
	Crucial
	Fully compatible
	The length of IE type would be considered for future extension. 
	No affection
	Low, 

need translation between different GTP versions

	2
	EPS system new feature support
	Take mandatory IE into consideration, it shall define new Message or/and define new IEs while reuse current messages. 
	Medium，as there are still room for new messages
	N/A
	Messages should be as close as possible with GTPv1 but with more extensibility. 
	No affection
	N/A

	3
	Extension for new Mechanism


	Any extension for the GTPv1 mechanism could affect previous features. 
	High
	N/A
	Extension shall consider backward compatibility with GTPv1 and legacy entities.
	No affection
	N/A

	4
	Parameter length
	Length of IE is no larger than 255, this may limit the extensibility for possible large IEs, for example, MM context.
	Low
	No affection
	GTPv2 could optimize the TLV IE encoding schema to add more extensibility.
	No affection
	Low, 

need format translation between different GTP versions

	5
	Header extension
	To be compatible with GTPv1, it is not allowed to make extensions to GTP header.
	Medium
	No affection
	The GTP header could be optimized for better performance of packet routing and process.
	No affection
	No affection, different GTP version use different GTP header

	6
	Encoding/decoding improvement
	Some IEs are TV and some are TLV, which make it very hard to reuse IEs and extend mandatory IEs.
	High
	High
	GTPv2 could optimize the TLV IE encoding schema to add more extensibility.
	No affection
	Low， need format translation between different GTP versions

	7
	Impact on GTP related function in legacy system and EPS system 


	GTPv1 have no fallback issue as GTPv0 is not supported in EPS system. Yet GTPv1 will silently discard unknown message, which will make the interworking with pre-r8 SGSN very inefficient for waiting retransmission timeout.
	N/A
	Crucial
	Need to consider fallback mechanism. However, different version could utilise the “version not support” message to make the fallback more efficient than extend GTPv1
	No affection
	Medium, as affected by fallback


9.1.4
Conclusions

To minimize system impact on 3G system, the eGTP version over S3/S4 interface shall extend GTPv1, which is R8 GTPv1; Over S5, S8a, S10, S11 interfaces, it shall evolve to GTPv2.
Editor's note：The version decision for eGTP-U is FFS.
*** End of change ***
