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1. Discussion
In the GTPv1 specification, only one IP address of GGSN can be transferred from the source SGSN to target SGSN/MME, based on the condition as below:
If the new SGSN is IPv6 capable and the old SGSN has IPv6 control plane address of the GGSN available, the old IPv4/IPv6 capable SGSN includes the IPv6 GGSN control plane address in the field GGSN Address for control plane. If the new SGSN is IPv4 only capable or the old SGSN does not have any IPv6 GGSN address for control plane, the old SGSN includes the IPv4 GGSN Address in the field GGSN Address for control plane.
	Bits

	Octets
	8
	7
	6
	5
	4
	3
	2
	1

	1
	Type = 130 (Decimal)

	2-3
	Length

	4
	 EA
	VAA
	ASI
	Order
	NSAPI

	5
	X
	X
	X
	X
	SAPI

	6
	QoS Sub Length

	7 - (q+6)
	QoS Sub [4..255]

	q+7
	QoS Req Length

	(q+8)-(2q+7)
	QoS Req [4..255]

	2q+8
	QoS Neg. Length

	(2q+9)-(3q+8)
	QoS Neg [4..255]

	(3q+9)-(3q+10)
	Sequence Number Down (SND) (NOTE)

	(3q+11)-(3q+12)
	Sequence Number Up (SNU) (NOTE)

	3q+13
	Send N-PDU Number (NOTE)

	3q+14
	Receive N-PDU Number (NOTE)

	(3q+15)-(3q+18)
	Uplink Tunnel Endpoint Identifier Control Plane

	(3q+19)-(3q+22)
	UplinkTunnel Endpoint Identifier Data I

	3q+23
	PDP Context Identifier

	3q+24
	Spare 1 1 1 1
	PDP Type Organisation

	3q+25
	PDP Type Number

	3q+26
	PDP Address Length

	(3q+27)-m
	PDP Address [0..63]

	m+1
	GGSN Address for control plane Length

	(m+2)-n
	GGSN Address for control plane [4..16]

	n+1
	GGSN Address for User Traffic Length

	(n+2)-o
	GGSN Address for User Traffic [4..16]

	o+1
	APN length

	(o+2)-p
	APN

	p+1
	Spare (sent as 0 0 0 0)
	Transaction Identifier

	p+2
	Transaction Identifier

	p+3
	PDP Type Number

	p+4
	PDP Address Length

	(p+5)-r
	PDP Address [0..63]

	NOTE:
This field shall not be evaluated when the PDP context is received during UMTS intra system handover/relocation.




The target SGSN can receive the GGSN dual stack IPv4v6 address from the Update PDP Context Response message during the RAU/handover procedure.
If the Update PDP Context Request received from the SGSN included IPv6 SGSN addresses, an IPv4/IPv6 capable GGSN shall include an IPv6 address in the field GGSN Address for User Traffic and a corresponding IPv4 address in the field Alternative GGSN Address for User Traffic. If SGSN included only an IPv4 SGSN address in the request, IPv4/IPv6 capable GGSN shall include IPv4 address for user traffic in the field GGSN Address for User Traffic and IPv6 address in the field Alternative GGSN Address for User Traffic. An IPv4/IPv6 capable SGSN shall store the GGSN Addresses and use one of them when sending G-PDUs to the GGSN for the MS.
If the Update PDP Context Request received from the SGSN included IPv6 SGSN addresses, an IPv4/IPv6 capable GGSN shall include an IPv6 address in the field GGSN Address for Control Plane and a corresponding IPv4 address in the field Alternative GGSN Address for Control Plane. If SGSN included only an IPv4 SGSN address in the request, IPv4/IPv6 capable GGSN shall include IPv4 address for Control plane in the field GGSN Address for Control Plane and IPv6 address for Control plane in the field Alternative GGSN Address for Control Plane.
The target MME/SGW cannot receive the GGSN/PGW dual stack IPv4v6 address as the information is not included in the Create session response and Modify bearer response messages for the mobility scenarios.
In the following cases, the service will be terminated if some nodes have been upgraded to support IPv6 and others are still IPv4 only.
Case 1: SGSN(IPv4v6)->MME (IPv4v6)->MME(IPv4)+SGW(IPv4)
1. UE attach to the IPv4v6 SGSN, the IPv4v6 SGSN receives the IPv4v6 GGSN address ;

2. UE moves from IPv4v6 SGSN to IPv4v6 MME, the GGSN/PGW IPv6 address is transferred to the MME.
3. UE moves from IPv4v6 MME to the IPv4 MME, the GGSN/PGW IPv6 address is transferred to the MME, path cannot be established between the SGW and the PGW, if the SGW only has the IPv4 capability.
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Figure 1.  2G/3G/4G interworking scenario1
Case 2: SGSN(IPv4v6)->MME (IPv4v6)->SGSN(IPv4)
4. UE attach to the IPv4v6 SGSN, the IPv4v6 SGSN receives the IPv4v6 GGSN address ;

5. UE moves from IPv4v6 SGSN to IPv4v6 MME, the GGSN/PGW IPv6 address is transferred to the MME.

6. UE moves from IPv4v6 MME to the IPv4 SGSN, the GGSN IPv6 address is transferred to the SGSN, path cannot be established between the RNC and GGSN, or between the SGSN and the GGSN, if the SGSN and RNC only have the IPv4 capability.

[image: image2.emf]IPv4v6 

SGSN

IPv4v6 

MME

IPv4 

SGSN

IPv4v6 

GGSN/PGW

IPv4v6 

SGW

1. UE 

attach

2.TAU/Handover

(GGSN IPv6 

address)

3. RAU/Handover

(GGSN IPv6 

address)


Figure 2.  2G/3G/4G interworking scenario2
Observation: The GTP-C/U path cannot be established during 2G/3G/4G interworking procedure, as only GGSN IPv6 address can be retrieved from the source SGSN by the MME.

Two solutions, GTPv1 based solution and GTPv2 based solution are analysed to solve this problem.

· Solution 1: GTPv1 based solution

Two new optional IEs shall be defined in the SGSN Context Response message and the Forward Relocation Request messages to carry the other GGSN IP address. For the GGSN with dual stack capability, if the old SGSN includes the IPv6 address in the PDP Context, then includes the IPv4 address in the new defined IEs, and vice versa. One Alternative GGSN Address for control Plane/Alternative GGSN Address for user traffic shall be included per PDP context IE. The mapping of an Alternative GGSN Address for control Plane/Alternative GGSN Address for user traffic IE to a PDP Context IE is done according to the sequence of their appearance.

· Table 27: Information Elements in a SGSN Context Response

	Information element
	Presence requirement
	Reference

	Cause
	Mandatory
	7.7.1

	IMSI
	Conditional
	7.7.2

	Tunnel Endpoint Identifier Control Plane
	Conditional
	7.7.14

	RAB Context
	Conditional
	7.7.19

	Radio Priority SMS
	Optional
	7.7.20

	Radio Priority
	Optional
	7.7.21

	Packet Flow Id
	Optional
	7.7.22

	Charging Characteristics
	Optional
	7.7.23

	Radio Priority LCS
	Optional
	7.7.25B

	MM Context
	Conditional
	7.7.28

	PDP Context
	Conditional
	7.7.29

	SGSN Address for Control Plane
	Conditional
	7.7.32

	PDP Context Prioritization 
	Optional
	7.7.45

	MBMS UE Context
	Optional
	7.7.55

	Subscribed RFSP Index
	Optional
	7.7.88

	RFSP Index in use
	Optional
	7.7.88

	Co-located GGSN-PGW FQDN
	Optional
	7.7.90

	Evolved Allocation/Retention Priority II
	Optional
	7.7.92

	Extended Common Flags
	Optional
	7.7.93

	UE Network Capability
	Optional
	7.7.99

	UE-AMBR
	Optional
	7.7.100

	APN-AMBR with NSAPI
	Optional
	7.7.101

	Signalling Priority Indication with NSAPI
	Optional
	7.7.104

	Higher bitrates than 16 Mbps flag
	Optional
	7.7.105

	Selection Mode with NSAPI
	Optional
	7.7.113

	Local Home Network ID with NSAPI
	Optional
	7.7.115

	UE Usage Type
	Optional
	7.7.117

	Extended Common Flags II
	Optional
	7.7.118

	UE SCEF PDN Connection
	Optional
	7.7.121

	IOV_updates counter
	Optional
	7.7.122

	Alternative GGSN Address for control Plane
	Optional
	7.7.32

	Alternative GGSN Address for user traffic
	Optional
	7.7.32

	Private Extension
	Optional
	7.7.46


· Solution 2: GTPv2 based solution

Define PGW S5/S8 F-TEID for GTP based Control Plane/User Plane interface in the Modify Bearer Response and Create Session Response messages to help the MME/SGW receives the dual stack IPv4v6 address from PGW.
2. Conclusion
To avoid the impact of the legacy SGSN and keep the same solution as mobility between SGSNs, it is proposed to choose the solution 2 to solve the problem.
3. Proposal
It is proposed that CT4 can discuss and identify the issue, and agree the corresponding CRs.
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