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Reason for change:
(

CN plenary meeting # 10 has taken Nokia, Alcatel, Siemens and Ericsson's view on loss-less SRNS relocation as the working assumption. Adding new IEs to PDP Context IE has been agreed. Nortel would withdraw their objection to this solution, if ambiguity on GTP-U sequence numbering would be resolved. 29.060 has several ambiguities. The first sentence in sub-clause 9.3.1.1 reads: " The sending GSN shall use 0 for the value of the Sequence Number of the first T-PDU in a tunnel ". An undefined term 'dialog' is used in sub-clause 9.3.1.1. It is prohibited for two different remote GTP-U endpoints to send traffic to a GTP-U protocol entity using the same TEID value (sub clause 9.1). 

The latter contradicts to the SRNS Relocation procedure as it is defined in 23.060 (e.g. sub clause 6.9.2.2.1 step 4), and therefore the restriction should be removed for the SRNS Relocation and Intersystem Change procedures.

Following quote of sub clause 12.7.2.1.1 'Consistent Sequence Numbering of PDUs on Iu and Gn Interfaces' in 23.060 resolves the ambiguity provoked by usage of undefined term 'dialogue': 

"The GTP-U PDU sequence numbers allocated by the GGSN (down-link) and SRNS (up-link) are kept unchanged irrespective of the number of GTP tunnels the PDU is transferred over. Therefore, SGSN shall use on the Iu interface for down-link PDUs the GTP-U sequence number received from the GGSN, and shall use on the Gn interface for up-link PDUs the GTP-U sequence number received from the SRNS. In case of SRNS relocation and intersystem change, the SRNS and SGSN shall tunnel PDUs without changing the GTP-U sequence numbers."

The last sentence above makes clear that the fist sentence in 9.3.1.1 is not correct and needs to be changed.
23.121requires that 3G-SGSN shall not buffer packets at all. Hence, in order to support loss-less relocation the new SGSN should receive Up-link TEID for Data I and GGSN user plane address with the Forward Relocation Request message. That requires adding this information elements to the PDP Context IE. 

The proposed CR aligns 29.060 with stage 2 specifications: 23.121 and 23.060.




Summary of change:
(

The proposed CR clarifies ambiguous issues in 29.060 and provides for loss-less relocation in a way that makes 29.060 conform to the requirements defined in 23.121 and 23.060.




Consequences if 
(

not approved:
If this CR is not approved 29.060 shall continue to contradict 23.121 and 23.060 on the matter of the loss-less relocation. Besides, vendors which disagree on the issue might produce GTP-U entities that shall not inter-operate.
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7.7.29
PDP Context

The PDP Context information element contains the Session Management parameters, defined for an external packet data network address, that are necessary to transfer between SGSNs at the Inter SGSN Routeing Area Update procedure.

NSAPI is an integer value in the range [0; 15].

The NSAPI points out the affected PDP context.

The SAPI indicates the LLC SAPI that is associated with the NSAPI.

The Transaction Identifier is the 4 or 12 bit Transaction Identifier used in the 3G TS 24.008 Session Management messages which control this PDP Context. If the length of the Transaction Identifier is 4 bit, the second octet shall be set to all zeros. The encoding is defined in 3G TS 24.007. The latest Transaction Identifier sent from SGSN to MS is stored in the PDP context IE.

Reordering Required (Order) indicates whether the SGSN shall reorder T-PDUs before delivering the T-PDUs to the MS. When the Quality of Service Negotiated (QoS Neg) is Release 99, the Reordering Required (Order) shall be ignored by receiving entity.

The VPLMN Address Allowed (VAA) indicates whether the MS is allowed to use the APN in the domain of the HPLMN only or additionally the APN in the domain of the VPLMN.

The QoS Sub Length, QoS Req Length and QoS Neg Length represent respectively the lengths of the QoS Sub, QoS Req and QoS Neg fields, excluding the QoS Length octet.

The Quality of Service Subscribed (QoS Sub), Quality of Service Requested (QoS Req) and Quality of Service Negotiated (QoS Neg) are encoded as described in section ‘Quality of Service (QoS) Profile’. Their minimum length is 4 octets; their maximum length may be 255 octets.

The Sequence Number Down is the number of the next T-PDU that shall be sent from the new SGSN to the MS. The number is associated to the Sequence Number from the GTP Header of an encapsulated T-PDU.

The Sequence Number Up is the number that new SGSN shall use as the Sequence Number in the GTP Header for the next encapsulated T-PDU from the MS to the GGSN.

The Send N-PDU Number is used only when acknowledged peer-to-peer LLC operation is used for the PDP context. Send N-PDU Number is the N-PDU number to be assigned by SNDCP to the next down link N-PDU received from the GGSN. It shall be set to 255 if unacknowledged peer-to-peer LLC operation is used for the PDP context.

The Receive N-PDU Number is used only when acknowledged peer-to-peer LLC operation is used for the PDP context. The Receive N-PDU Number is the N-PDU number expected by SNDCP from the next up link N-PDU to be received from the MS. It shall be set to 255 if unacknowledged peer-to-peer LLC operation is used for the PDP context.

The Up-link Tunnel Endpoint Identifier Control Plane is the Tunnel Endpoint Identifier used between the old SGSN and the GGSN in up link direction for control plane purpose. It shall be used by the new SGSN within the GTP header of the Update PDP Context Request message.
The GGSN Address for User Traffic and the Up-link Tunnel Endpoint Identifier Data I are the GGSN address and  the Tunnel Endpoint Identifier used between the old SGSN and the GGSN in up-link direction for user plane traffic on a PDP context. They shall be used by the new SGSN to send up-link user plane PDU to the GGSN.
The PDP Context Identifier is used to identify a PDP context for the subscriber.
The PDP Type Organisation and PDP Type Number are encoded as in the End User Address information element.

The PDP Address Length represents the length of the PDP Address field, excluding the PDP Address Length octet.

The PDP Address is an octet array with a format dependent on the PDP Type. The PDP Address is encoded as in the End User Address information element if the PDP Type is IPv4 or IPv6.

The GGSN Address Length represents the length of the GGSN Address field, excluding the GGSN Address Length octet.

The old SGSN includes the GGSN Address for control plane that it has received from GGSN at PDP context activation or update.

The APN is the Access Point Name in use in the old SGSN. I.e. the APN sent in the Create PDP Context request message.

The spare bits x indicate unused bits that shall be set to 0 by the sending side and which shall not be evaluated by the receiving side.
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Figure 43: PDP Context Information Element

1)
This field shall not be evaluated when the PDP context is received during UMTS intra system handover/relocation.

Table 48: Reordering Required Values

Reordering Required
Value (Decimal)

No
0

Yes
1

Table 49: VPLMN Address Allowed Values

VPLMN Address Allowed
Value (Decimal)

No
0

Yes
1

***  Next Modification ***

9
GTP-U

GTP-U Tunnels are used to carry encapsulated T-PDUs between a given pair of GTP-U Tunnel Endpoints. The Tunnel Endpoint ID (TEID) which is present in the GTP header shall indicate which tunnel a particular T-PDU belongs to. In this manner, packets are multiplexed and de-multiplexed by GTP-U between a given pair of Tunnel Endpoints. The TEID value to be used in the TEID field shall be negotiated for instance during the GTP-C Create PDP Context and the RAB assignment procedures that take place on the control plane.

The maximum size of a T-PDU that may be transmitted without fragmentation by GGSN or the MS is defined in UMTS 23.060. The GGSN shall fragment, reject or discard T-PDUs, depending on the PDP type and implementation decisions, directed to the MS if the T-PDU size exceeds the maximum size. The decision if the T-PDUs shall be fragmented or discarded is dependent on the external packet data network protocol.

9.1
GTP-U Protocol Entity

The GTP-U protocol entity provides packet transmission and reception services to user plane entities in the GGSN, in the SGSN and, in UMTS systems, in the RNC. The GTP-U protocol entity receives traffic from a number of GTP-U tunnel endpoints and transmits traffic to a number of GTP-U tunnel endpoints. There is a GTP-U protocol entity per IP address.

The TEID in the GTP-U header is used to de-multiplex traffic incoming from remote tunnel endpoints so that it is delivered to the User plane entities in a way that allows multiplexing of different users, different packet protocols and different QoS levels. Therefore no two remote GTP-U endpoints shall send traffic to a GTP-U protocol entity using the same TEID value except for data forwarding as part of the SRNS relocation or Intersystem Change procedures.

***  Next Modification ***

9.3.1.1
Usage of Sequence Number

Only during the PDP context activationhe sending GGSN and SRNC shall use 0 for the value of the Sequence Number of the first T-PDU in a tunnel and shall increment the Sequence Number for each following T-PDU. The value shall wrap to zero after 65535.

Only during the PDP context activation the receiving GGSN and SRNC shall set the content of a counter to zero. When the receiving GGSN and SRNC receives a valid T-PDU, it shall increment this counter by one. This counter shall wrap to zero after 65535. It defines the ‘Expected Sequence Number’.

Based on the received and Expected Sequence Number values, the receiving GGSN and SRNC may decide whether or not to discard the received T-PDU. Annex B (Informative) describes a method to determine whether a received T-PDU is valid.

The receiving GGSN and SRNC shall reorder the incoming T-PDUs in sequence if the Reordering Required flag in the PDP context is set. In this case, if needed, the receiving GGSN and SRNC shall take into account a maximum number of valid received frames and a maximum elapsed time to assume that a T-PDU was lost.
The T-PDU sequence numbers allocated by the GGSN (down-link) and SRNS (up-link) are kept unchanged irrespective of the number of GTP tunnels the PDU is transferred over. Therefore, SGSN shall use on the Iu interface for down-link PDUs the T-PDU sequence number received from the GGSN, and shall use on the Gn interface for up-link PDUs the GTP-U sequence number received from the SRNS. In case of SRNS relocation and intersystem change, the SRNS and SGSN shall tunnel PDUs without changing the T-PDU sequence numbers.
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