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1. Background

The GTP-U version negotiation for Iu interface has never been discussed so far. The reason is probably that the version negotiation functionality has already been existing in GTP-C therefore there is no need to have special version negotiation for GTP-U. However, most of the GTP-C message are not used in GTP-U in Iu. Moreover, if the peer entity does not support the version, since the “Version Not Supported” for GTP-U has been removed, there is no way to let both peer entities to know what version should be used. This problem especially occurs in data forwarding from source RNC to target RNC during Relocation because there is no acknowledge GTP-PDU in data forwarding.

2. Solution and discussion

If the GTP-U is updated in future, it is better for the GTP-PDU sending entity to know what GTP-U version is supported in the peer. In Iu interface, The way to do this is to use the version negotiation by RANAP when executing RAB Assignment procedure, Relocation Preparation procedure and Relocation Resource Allocation procedure. It is proposed to introduce GTP-U version negotiation functionality in RANAP.
The messages need to be enhanced are:

· RAB Assignment Request message to indicate what version is supported in the SGSN,

· RAB Assignment Response message to indicate what version is supported in the RNC,

· Relocation Request message to indicate what version is supported in the target SGSN and as well as in the source RNC(Note),

· Relocation Request Acknowledge message to indicate what version is support in the target RNC, and,

· Relocation Command message to indicated what version is supported in the target RNC (Note).

(Note: the need to enhance the Relocation Request message is for indicating what version is supported in source RNC to the target RNC, and, also in Relocation Command message is for data forwarding purpose.

2.1 Possible Solution

Possible way to realise this GTP-U version negotiation in RANAP is shown below.

Alternative solution No.1

· Currently in R99 RANAP, “UP Mode Version” IE is existing in RAB Assignment Request message and this is purely used for indicating the Iu-UP versions that are supported in CN Iu-UP. If this IE can be extended to use not only for Iu-UP but also for GTP-U, there is no need to create a new IE specially indicating GTP-U version in RAB Assignment Request message and Relocation Request message.

However, the naming of the current “UP Mode Version” IE may have to change to e.g. “UP Version”.

· The “UP Version” IE  is added in RAB Assignment Response message, Relocation Command message and Relocation Request Acknowledge message. 

Conclusion of solution No.1:

· In RAB Assignment Request message and Relocation Request message, the current “UP Mode Version” IE is changed to e.g. “UP Version”
· In RAB Assignment Response message, Relocation Request Acknowledge message and Relocation Command message, a new IE e.g. “UP Version” is added.

The change image is shown in Annex A. (Only RAB Assignment Request and RAB Assignment Response message are shown for understanding)

Alternative solution No.2

-
Add a totally new IE “GTP-U version” in the below messages:

RAB Assignment Request message

RAB Assignment Response message

Relocation Request message

Relocation Request Acknowledge message

Relocation Command message 

The change image is  shown in Annex B (Only RAB Assignment Request and RAB Assignment Response message are shown for understanding).

2.2 The mechanism of version negotiation:

Bitmap method is proposed. This is same as the version negotiation in Iu-UP, i.e. indicate what version it can support by showing in the bitmap.
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Figure 1  example for bitmap method

In the figure 1, assuming that bit No.1 is representing version 1, bit No. 2 is representing version 2 and so on, the figure 1 shows version 1 and version 2 and version 3 are supported.

2.3 Potential issue

It may appear that source RNC has old version(assume version 1)  but the target SGSN and target RNC have new version (assume version 3). It this case, if the above version negotiation solution is applied the GTP-U for data forwarding and as well as between target RNC and target SGSN will use version 1 even after completing the data forwarding. If the latest version has more functionalities than the old version, it would be bad if the old version is used even though both target RNC and target SGSN can support the new version.

3. Version negotiation for GTP-U to be introduced in R99?

Since now it has been very late stage for introducing any new functionality in R99, it is proposed to discuss whether there is a need to introduce this GTP-U version negotiation functionality in R99.

Apply to Rel 4 or Rel 5:

If the potential issue that is described in chapter 2.3 above is seen as a critical issue, it would be good to delay this GTP-U version negotiation function to Rel4 or Rel5.

If this GTP-U version negotiation is not introduced from R99, and alternative No.2 is taken as the solution, a possible way to realize after R99 with backward and forward compatibility is shown below:

· The entity(above Rel4) who receives a message that does not include the new IE “GTP-U Version” IE when the message is for PS domain, it will handle as the sending entity supports only old version of GTP-U, i.e. version 1.

· The entity who receives a message that does include the “UP Version” IE when the message is for PS domain, it will handle as specified in later release.

Apply to R99:

In reverse, if the issue is not seen critically, and no other issues are foreseen, then this may apply to R99.

The new IE (indicating GTP-U version) in RANAP may need to be forwarded in GTP: Forward Relocation Request message and Forward Relocation Response message when it is inter SGSN relocation. a LS need to be made and sent to CN-WG4 to ask them to consider if a new IE in GTP need to be added or not, if not, what mechanism can be applied.

4. Proposal

It is proposed to discuss this item, and if it is agreed to introduce from R99, NEC will make a CR. If it is agreed to send a LS to N4, NEC will draft the LS.

Annex A

The change image of alternative solution No.1: change “UP Mode Version” IE to “UP Version” IE.

Note: Only RAB Assignment Request and RAB Assignment Response message are shown for understanding.

9.1.3
RAB ASSIGNMENT REQUEST

This message is sent by the CN to request the establishment, modification or release of one or more RABs for the same UE.

Direction: CN ( RNC.

Signalling bearer mode: Connection oriented.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	RABs To Be Setup Or Modified
	C – ifNoOtherGroup
	0 to <maxnoofRABs>
	
	
	EACH
	ignore

	>First Setup Or Modify Item
	M
	
	
	Grouping reason: same criticality
	YES
	reject

	>>RAB ID
	M
	
	9.2.1.2
	The same RAB ID must only be present in one group.
	-
	

	>>NAS Synchronisation Indicator
	C-ifModifandNASInfoProvided
	
	9.2.3.18
	
	-
	

	>>RAB Parameters
	C - ifSetuporNewValues
	
	9.2.1.3
	Includes all necessary parameters for RABs (both for MSC and SGSN) including QoS.


	-
	

	>>User Plane Information
	C - ifSetup
	
	
	
	-
	

	>>>User Plane Mode
	M
	
	9.2.1.18
	
	-
	

	>>>UP Versions
	M
	
	9.2.1.19
	If CS, Iu-UP versions are indicated.

If PS, GTP-U versions are indicated
	-
	

	>>Transport Layer Information
	C- ifNot OnlyNSI
	
	
	
	-
	

	>>>Transport Layer Address
	M
	
	9.2.2.1
	
	-
	

	>>>Iu Transport Association
	M
	
	9.2.2.2
	
	-
	

	>>Service Handover
	O
	
	9.2.1.41
	
	-
	

	>Second Setup Or Modify Item
	M
	
	
	Grouping reason: same criticality
	YES
	ignore

	>> PDP Type Information
	C – ifPSandSetup
	
	9.2.1.40
	
	-
	

	>>Data Volume Reporting
Indication
	C – ifPSandSetup
	
	9.2.1.17
	
	-
	

	>>DL GTP-PDU Sequence Number
	C- ifAvailPSandSetup
	
	9.2.2.3
	
	-
	

	>>UL GTP-PDU Sequence Number
	C- ifAvailPS
	
	9.2.2.4
	
	-
	

	>>DL N-PDU Sequence Number
	C- ifAvailPSandSetup
	
	9.2.1.33
	
	-
	

	>>UL N-PDU Sequence Number
	C- ifAvailPSandSetup
	
	9.2.1.34
	
	-
	

	RABs To Be Released
	C – ifNoOtherGroup
	0 to <maxnoofRABs>
	
	
	EACH
	ignore

	>RAB ID
	M
	
	9.2.1.2
	The same RAB ID must only be present in one group.
	-
	

	>Cause
	M
	
	9.2.1.4
	
	-
	


	Condition
	Explanation

	IfPSandSetup
	This IE is only present for RABs towards the PS domain at RAB establishment.

	IfAvailPSandSetup
	This IE is only present when available for RABs towards the PS domain at RAB establishment.

	IfNoOtherGroup
	This group must be present at least when no other group is present, i.e. at least one group must be present.

	IfModifandNASInfoProvided
	This IE is present at a RAB modification if the relevant NAS information is provided by the CN.

	IfSetup
	This IE or IE group is present only at a RAB establishment.

	IfSetuporNewValue
	This IE or IE group is present at a RAB establishment or when any previously set value shall be modified at a RAB modification.

	IfNotOnlyNSI
	This IE group must not be present if the only other IEs included at a RAB modification are the RAB ID and the NAS Syncronisation Indicator.


	Range bound
	Explanation

	maxnoofRABs
	Maximum no. of RABs for one UE. Value is 256.


9.1.4
RAB ASSIGNMENT RESPONSE

This message is sent by the RNC to report the outcome of the request from the RAB ASSIGNMENT REQUEST message.

Direction: RNC ( CN.

Signalling bearer mode: Connection oriented.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	RABs  Setup Or Modified
	C - ifNoOtherGroup
	0 to <maxnoofRABs>
	
	
	EACH
	ignore

	>RAB ID
	M
	
	9.2.1.2
	The same RAB ID must only be present in one group.
	-
	

	
	
	
	
	
	
	

	>Transport Layer Address
	C - ifPS
	
	9.2.2.1
	
	-
	

	>Iu Transport Association
	C - ifPS
	
	9.2.2.2
	
	-
	

	>Data Volume
	C – ifModReqPS
	0 to <maxnoofVol>
	
	
	-
	

	>>Unsuccessfully Transmitted DL Data Volume
	M
	
	9.2.3.12
	
	-
	

	>>Data Volume Reference
	O
	
	9.2.3.13
	
	-
	

	>UP Versions
	C - ifPS
	
	9.2.1.19
	GTP-U versions are indicated
	-
	

	RABs  Released
	C – ifNoOtherGroup
	0 to <maxnoofRABs>
	
	
	EACH
	ignore

	>RAB ID
	M
	
	9.2.1.2
	The same RAB ID must only be present in one group.
	-
	

	>Data Volume
	C – ifReqPS
	0 to <maxnoofVol>
	
	
	-
	

	>>Unsuccessfully Transmitted DL Data Volume
	M
	
	9.2.3.12
	
	-
	

	>>Data Volume Reference
	O
	
	9.2.3.13
	
	-
	

	>DL GTP-PDU Sequence Number
	C-ifAvailUiPS
	
	9.2.2.3
	
	-
	

	>UL GTP-PDU Sequence Number
	C-ifAvailUiPS
	
	9.2.2.4
	
	-
	

	RABs Queued
	C – ifNoOtherGroup
	0 to <maxnoofRABs>
	
	
	EACH
	ignore

	>RAB ID
	M
	
	9.2.1.2
	The same RAB ID must only be present in one group.
	-
	

	RABs Failed To Setup Or Modify
	C – ifNoOtherGroup
	0 to <maxnoofRABs>
	
	
	EACH
	ignore

	>RAB ID
	M
	
	9.2.1.2
	The same RAB ID must only be present in one group.
	-
	

	>Cause
	M
	
	9.2.1.4
	
	-
	

	RABs Failed To Release
	C – ifNoOtherGroup
	0 to <maxnoofRABs>
	
	
	EACH
	ignore

	>RAB ID
	M
	
	9.2.1.2
	The same RAB ID must only be present in one group.
	-
	

	>Cause
	M
	
	9.2.1.4.
	
	-
	

	Criticality Diagnostics
	O
	
	9.2.1.35
	
	YES
	ignore


	Condition
	Explanation

	IfPS
	This IE is only present for RABs towards the PS domain.

	IfNoOtherGroup
	This group must be present at least when no other group is present, i.e. at least one group must be present.

	IfReqPS
	This IE is only present if data volume reporting for PS domain is required.

	IfModReqPS
	This IE is only present if the RAB has been modified and the data volume reporting for PS domain is required.

	IfAvailUiPS
	This IE is only present for RABs towards the PS domain when available and when the release was initiated by UTRAN.


	Range bound
	Explanation

	maxnoofRABs
	Maximum no. of RABs for one UE. Value is 256.

	maxnoofVol
	Maximum no. of reported data volume for one RAB. Value is 2.


9.2.1.19
UP  Versions

UP versions IE is an information element that is sent by CN to RNC or by RNC to CN(only if PS). It is a bit string that indicates the versions for the selected Iu UP mode or GTP-U that are supported by the CN or the RNC(only if PS). The Iu User plane mode versions are defined in [6] and the GTP-U versions are defined in [XXX: The 29.060 needs to be added in chapter 2 Reference].

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	UP  Versions
	M
	
	BIT STRING (16)
	Indicates the versions of the selected UP (Iu-UP or GTP-U) that are supported by the CN

Bit 0 set to ‘1' equals version 1

Bit 1 set to ‘1' equals version 2

, …


Annex B

Change image of alternative solution No.2: Add a new “GTP-U version” IE.

Note: Only RAB Assignment Request and RAB Assignment Response message are shown for understanding.

9.1.3
RAB ASSIGNMENT REQUEST

This message is sent by the CN to request the establishment, modification or release of one or more RABs for the same UE.

Direction: CN ( RNC.

Signalling bearer mode: Connection oriented.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	RABs To Be Setup Or Modified
	C – ifNoOtherGroup
	0 to <maxnoofRABs>
	
	
	EACH
	ignore

	>First Setup Or Modify Item
	M
	
	
	Grouping reason: same criticality
	YES
	reject

	>>RAB ID
	M
	
	9.2.1.2
	The same RAB ID must only be present in one group.
	-
	

	>>NAS Synchronisation Indicator
	C-ifModifandNASInfoProvided
	
	9.2.3.18
	
	-
	

	>>RAB Parameters
	C - ifSetuporNewValues
	
	9.2.1.3
	Includes all necessary parameters for RABs (both for MSC and SGSN) including QoS.


	-
	

	>>User Plane Information
	C - ifSetup
	
	
	
	-
	

	>>>User Plane Mode
	M
	
	9.2.1.18
	
	-
	

	>>>UP Mode Versions
	M
	
	9.2.1.19
	
	-
	

	>>Transport Layer Information
	C- ifNot OnlyNSI
	
	
	
	-
	

	>>>Transport Layer Address
	M
	
	9.2.2.1
	
	-
	

	>>>Iu Transport Association
	M
	
	9.2.2.2
	
	-
	

	>>>GTP-U Versions
	C– ifPSandSetup
	
	9.2.2.xx
	
	-
	

	>>Service Handover
	O
	
	9.2.1.41
	
	-
	

	>Second Setup Or Modify Item
	M
	
	
	Grouping reason: same criticality
	YES
	ignore

	>> PDP Type Information
	C – ifPSandSetup
	
	9.2.1.40
	
	-
	

	>>Data Volume Reporting
Indication
	C – ifPSandSetup
	
	9.2.1.17
	
	-
	

	>>DL GTP-PDU Sequence Number
	C- ifAvailPSandSetup
	
	9.2.2.3
	
	-
	

	>>UL GTP-PDU Sequence Number
	C- ifAvailPS
	
	9.2.2.4
	
	-
	

	>>DL N-PDU Sequence Number
	C- ifAvailPSandSetup
	
	9.2.1.33
	
	-
	

	>>UL N-PDU Sequence Number
	C- ifAvailPSandSetup
	
	9.2.1.34
	
	-
	

	RABs To Be Released
	C – ifNoOtherGroup
	0 to <maxnoofRABs>
	
	
	EACH
	ignore

	>RAB ID
	M
	
	9.2.1.2
	The same RAB ID must only be present in one group.
	-
	

	>Cause
	M
	
	9.2.1.4
	
	-
	


	Condition
	Explanation

	IfPSandSetup
	This IE is only present for RABs towards the PS domain at RAB establishment.

	IfAvailPSandSetup
	This IE is only present when available for RABs towards the PS domain at RAB establishment.

	IfNoOtherGroup
	This group must be present at least when no other group is present, i.e. at least one group must be present.

	IfModifandNASInfoProvided
	This IE is present at a RAB modification if the relevant NAS information is provided by the CN.

	IfSetup
	This IE or IE group is present only at a RAB establishment.

	IfSetuporNewValue
	This IE or IE group is present at a RAB establishment or when any previously set value shall be modified at a RAB modification.

	IfNotOnlyNSI
	This IE group must not be present if the only other IEs included at a RAB modification are the RAB ID and the NAS Syncronisation Indicator.


	Range bound
	Explanation

	maxnoofRABs
	Maximum no. of RABs for one UE. Value is 256.


9.1.4
RAB ASSIGNMENT RESPONSE

This message is sent by the RNC to report the outcome of the request from the RAB ASSIGNMENT REQUEST message.

Direction: RNC ( CN.

Signalling bearer mode: Connection oriented.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	RABs  Setup Or Modified
	C - ifNoOtherGroup
	0 to <maxnoofRABs>
	
	
	EACH
	ignore

	>RAB ID
	M
	
	9.2.1.2
	The same RAB ID must only be present in one group.
	-
	

	
	
	
	
	
	
	

	>Transport Layer Address
	C - ifPS
	
	9.2.2.1
	
	-
	

	>Iu Transport Association
	C - ifPS
	
	9.2.2.2
	
	-
	

	>GTP-U Versions
	C - ifPS
	
	9.2.2.xx
	
	-
	

	>Data Volume
	C – ifModReqPS
	0 to <maxnoofVol>
	
	
	-
	

	>>Unsuccessfully Transmitted DL Data Volume
	M
	
	9.2.3.12
	
	-
	

	>>Data Volume Reference
	O
	
	9.2.3.13
	
	-
	

	RABs  Released
	C – ifNoOtherGroup
	0 to <maxnoofRABs>
	
	
	EACH
	ignore

	>RAB ID
	M
	
	9.2.1.2
	The same RAB ID must only be present in one group.
	-
	

	>Data Volume
	C – ifReqPS
	0 to <maxnoofVol>
	
	
	-
	

	>>Unsuccessfully Transmitted DL Data Volume
	M
	
	9.2.3.12
	
	-
	

	>>Data Volume Reference
	O
	
	9.2.3.13
	
	-
	

	>DL GTP-PDU Sequence Number
	C-ifAvailUiPS
	
	9.2.2.3
	
	-
	

	>UL GTP-PDU Sequence Number
	C-ifAvailUiPS
	
	9.2.2.4
	
	-
	

	RABs Queued
	C – ifNoOtherGroup
	0 to <maxnoofRABs>
	
	
	EACH
	ignore

	>RAB ID
	M
	
	9.2.1.2
	The same RAB ID must only be present in one group.
	-
	

	RABs Failed To Setup Or Modify
	C – ifNoOtherGroup
	0 to <maxnoofRABs>
	
	
	EACH
	ignore

	>RAB ID
	M
	
	9.2.1.2
	The same RAB ID must only be present in one group.
	-
	

	>Cause
	M
	
	9.2.1.4
	
	-
	

	RABs Failed To Release
	C – ifNoOtherGroup
	0 to <maxnoofRABs>
	
	
	EACH
	ignore

	>RAB ID
	M
	
	9.2.1.2
	The same RAB ID must only be present in one group.
	-
	

	>Cause
	M
	
	9.2.1.4.
	
	-
	

	Criticality Diagnostics
	O
	
	9.2.1.35
	
	YES
	ignore


	Condition
	Explanation

	IfPS
	This IE is only present for RABs towards the PS domain.

	IfNoOtherGroup
	This group must be present at least when no other group is present, i.e. at least one group must be present.

	IfReqPS
	This IE is only present if data volume reporting for PS domain is required.

	IfModReqPS
	This IE is only present if the RAB has been modified and the data volume reporting for PS domain is required.

	IfAvailUiPS
	This IE is only present for RABs towards the PS domain when available and when the release was initiated by UTRAN.


	Range bound
	Explanation

	maxnoofRABs
	Maximum no. of RABs for one UE. Value is 256.

	maxnoofVol
	Maximum no. of reported data volume for one RAB. Value is 2.


9.2.2.xx
GTP-U Versions

GTP-U versions IE is an information element that is sent by CN to RNC or by RNC to CN. It is a bit string that indicates the versions for the selected GTP-U that are supported by the CN or the RNC. The GTP-U versions are defined in [XXX: The 29.060 needs to be added in chapter 2 Reference].

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	GTP-U Versions
	M
	
	BIT STRING (16)
	Indicates the versions of the selected GTP-U that are supported by the CN or the RNC.

Bit 0 set to ‘1' equals version 1

Bit 1 set to ‘1' equals version 2

, …
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