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1. Background
CT4 has discussed C4-100513/514 at CT4#52 which aimed to update PMIP C-plane protocol stack of TS29.275 to align RFC as for Rel-9/onward. Although the reference to the IETF document of Rel-9 has already been updated to RFC5844 from IETF Draft, "IPv4 Support for Proxy Mobile IPv6", draft-ietf-netlmm-pmip6-ipv4-support-17 however the change for the C-Plane protocol stack has not been reflected. However CT4 at the same time realized that the RFC was NOT backward compatible for the draft regarding to the condition of the UDP header and inner IPv6 header, e.g. UDP header of the control plane A was “optional” as per draft but became “mandatory” as per RFC. On the other hand, RFC decided to remove inner IPv6 header which has been defined in draft. Therefore CT4 reached the common understandings that some mechanism or backward compatible way of update the specification from Rel-8 to Rel-9/onward was required.
2. Foreseen deployment transition

2.1. Release mixed deployment and Possible Combination of the SGW/PGW by release

Update from Rel-8 to Rel-9 takes time depending on the network scale. Combination of the SGW/PGW by release is possible during transition. Introduce Rel-9 SGW/PGW to a Rel-8 deployed network which needs not to be upgraded is imaginable.
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Figure2.1.1 Rel8 only deployment
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Figure2.1.2 Rel8 and Rel9 deployment
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Figure2.1.3 Rel9 only deployment in future?
2.2. To avoid services interruption even during replacement of SGW/PGW.
During transition period of deployment of RFC compliant SGW/PGW, there might happen service interruption if simply update Internet-draft compliant SGW/PGW to RFC compliant SGW/PGW because the RFC SGW/PGW can not decode the signal correctly due to backward compatibility issue regarding to the difference of the header conditions of UDP and inner IPv6.
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Figure2.2.1 Service interruption
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Figure2.2.2 combination of release mixed SGW/PGW
Even if we assume that RFC/internet-draft compliant SGW/PGW, it still need correct selection of SGW/PGW pair to communicate correctly in transition period. 
3. Possible way forward
3.1. Keeping protocol stack structure of Rel-8/internet-draft style for Rel9/onward
The main problem identified here is the protocol stack difference. Therefore one possibility is that keeping protocol stack structure of Rel8/internet-draft style. 

· Forgetting about RFC
Continue to use internet-draft as base document of the PMIP spec, in future, Rel-8/onward.
· Updating to RFC except protocol stack structure

It is FFS whether we can have 3GPP TS referring RFC but not completely compliant e.g. protocol stacks structure. For example, RFC5844 may require some UDP mechanism but 3GPP TS29.275 can not support that feature because that is optional in internet-draft/Rel-8. And 3GPP TS29.275 may discard inner IPv6 header to decode the signals.

· Asking IETF to make new document, RFC or internet-draft

Asking IETF for correction of the backward incompatible changes (incompatible from 3GPP point of view) of the PMIP protocol stack should be discussed and see if they can fix the problems.
3.2. Multiple protocol stack support for the Rel-9 boxes

In order to avoid above service interruption, multiple protocol stack support could be the option during transition period. Let’s say draft style protocol stack as Control Plane A, and RFC style protocol stack as Control Plane A’. 
For example, in Rel-9 PMIP has to support Control Plane A and A’, and also has the protocol selection mechanism, instead of simply replacing A to A’. 
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Figure3.2.1 multiple protocol stack support
It is FFS what happens after transition stage e.g. whether we can remove Control Plane A completely, this means it will become an only A’ world, or keep A forever as backward compatibility consideration.
3.2.1. Decision make for the selection of the protocol

If going for multiple protocol stack direction, it can assume the below scenarios

<Only Rel-8 world>

1) -Only Rel-8 SGW/PGW capable to handle A
　- No solution needed
<Transition period>

2) -Rel-8 SGW/PGW capable to handle A combined with Rel-9 SGW/PGW capable to handle A’
-Rel-8 SGW/ Rel-9 PGW 

-No solution possible see 2.2 for reasoning. 

　-Rel-9 SGW/ Rel-8 PGW 

　
-No solution possible see 2.2 for reasoning. 
3) -Rel-8 SGW/PGW capable to handle A combined with Rel-9 SGW/PGW capable to handle A AND A’　

-Rel-8 SGW / Rel-9 PGW
-Rel-8 SGW only uses A, Rel-9 PGW needs to handle A
-Rel-9 SGW / Rel-8 PGW
    -Rel-9 SGW need to be notified A is used other than A’: issue1
<After Rel-9 world>

4) -Only Rel-9 SGW/PGW capable to handle A AND A’
    -Rel-9 SGW need to be notified which protocol A or A’ is in use for particular PDN connection. : issue2
        -A’ should be the one but in some case A could be the alternative.
5) -Only Rel-9 SGW/PGW capable to handle A’ 

　- No solution needed: this is final stage of deployment,

- However it wonders this can be happen i.e. is it possible to throw A, which includes option feature, away completely.
For the scenario 3), it requires some mechanism for the SGW to know the PGW supports of protocol to realize the situation that Control Protocol A is the only choose. 
Example solutions are:
· Alt1: Use always protocol A

· No extra mechanism needed

· SGW gets the information about  supported version of PGW
· Alt2: By use of PMIP heartbeat between SGW and PGW.

· MME gets the information about  supported version of SGW/PGW, decides and informs SGW
· Alt3: By PMIP Version specific DNS record enhancement and inform that information to the SGW by Create Session Request.
· Alt4: By use of GTP echo between MME and SGW, in addition to Alt2, and inform that information to the SGW by Create Session Request.
For the scenario 4), it requires some mechanism for the SGW to determine which protocol stack Control Plane A or A’ should be used between the SGW and the PGW. Basically most of case the choice should be A’ but in some case see 3.2, A might be better decision. 
Example solutions are:

· Alt1: Use always protocol A

· No extra mechanism needed

· Use protocol A’ as much as possible

· SGW decides whether  protocol A’ is OK to use
· Alt2: By use of PMIP heartbeat between SGW and PGW. If both nodes support A’, then use A’
· MME decides whether  protocol A’ is OK to use
· Alt3: same as the solution for the scanerio3)

· Alt4: same as the solution for the scanerio3)
4. Another issue: multiple PDN connection consideration
Considering multiple PDN case, it can assume the below scenario in which SGW connects to multiple PGWs with different protocol A or A’. When SGW change needs to happen caused by mobility, candidate S-GW shall be chosen in a manner to sustain as many PDN connections as possible. 
[image: image7.png]—_—
.‘ Areahi ESZZE!: <GP [PON#
7

@ RFC PMIP-able
@ draft PMIP-able

Areat?





Figure4. 1 SGW change for multiple PDN connection
It requires some mechanism for the MME to know which protocol A or A’ is in use for particular PDN connection, or at least is supported by particular PGW. 

Example solutions are:
· Alt1: By PMIP Version specific DNS record enhancement and selects SGW as the same way as for the PDN connection establishment procedures.

· Alt2: By use of GTP echo and PMIP heartbeat to collect protocol related information for SGW selection.
5. Proposal
5.1. General
It seems difficult to simply update protocol stack structure i.e. header conditions of UDP and inner IPv6 with keeping backward compatibility. The author believes that this is a serious problem which needs resolution. So this section would like to discuss which option is the best way forward considering current complex situation.
· Option1: Leaving this matter 3GPP and keep draft style protocol stack for Rel-9/onward, in other word forgetting about RFC.
· 1-1: completely thrown RFC way, living with internet-draft version protocol stack.
· 1-2: update draft to RFC except reflecting protocol stack change. 

· No complicated mechanism for supporting multiple stacks can be avoided.

· It may need to study or analyze details anyway whether there are any side effects but should be yes?

· Option2: Asking IETF to fix/update RFC or make another draft which is having backward compatibility.
· It is up to IETF but it may take long time to solve this 

· It can be a topic for IETF-3GPP coordination or CT4 to just send LS?
· No complicated mechanism for supporting multiple stacks can be avoided.

· Option3: Leaving this matter 3GPP
·  3-1: DISC/CR, i.e. CT4, 
· This discussion paper already shows one alternative way as descried in section 3.2 “multiple protocol support”.
· 3-2: Start Study and TR, even it is urgent, Rel-9

· It is not sure that it make sense starting TR for Rel-9
· 3-3: Elaborate this topic to higher level WGs e.g. CT, SA2

· However they will face same situation that which is the best way.

5.2. main mechanisms as part of the “multiple protocol support” for option 3
As explained in section 3.2, Option 3 - “multiple protocol support” is one of the ways forward. If CT4 agrees to take this path, then this approach consists of three main mechanisms as shown below.
A) Multiple protocol support.

1. Keep the control plane A like as Rel-8 style protocol stack, i.e. UDP optional, inner IPv6 mandatory
2. Define the new control plane A’ aligning the RFC style protocol stack, i.e. UDP mandatory, no inner IPv6
3. Be capable to handle control plane A AND A’ at SGW/PGW. 
B) Be capable to know which type of control plane can be used in each EPC nodes, i.e. Control plane A only or Control plane A’ only or Control plane A and A’ in each SGW/PGW

C) Define new mechanism to select the control plane A or A’ to use each PDN connection for the PDN connection establishment procedures and/or mobility procedures at SGW.
6. Conclusion

This discussion paper proposes to agree the general direction of principles for the way forward shown in section5.1. It believes that CT4 must first of all consider Option 1 and/or Option 2, however the technical details of the alternative mechanisms for the proposed approach “multiple protocol support” (only if CT4 agreed to take this path) can be found in discussion paper C4-111205. 






















































