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Reason for 
change:

This CR describes the usage of sequence numbers with GTP-U T-PDUs. 

Firstly, the CR introduces the concept how SGSN relays sequence numbers between GGSN and RNC as has been described in 23.060 v3.1.0 Draft 3.

Secondly, the CR introduces how resynchronisation of GTP-U sequence numbers is to be done, if something happens in a node that destroys the sequence number counters.

A simple method is proposed which does not require new messages or message fields. For a GTP-U tunnel, sequence numbers for sending and receiving directions are treated independently.

Sender side: When sequence number information has been lost in the sending side (e.g. after a local restart), the sending side starts with sequence number 0 to simplify the synchronising process for a receiving node.

Receiver side: If sequence number information has been lost in the receiving direction, the receiving node shall re-synchronise the sequence numbers to incoming T-PDUs.
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Other 
comments:
Sequnce number relaying in SGSN is included from 23.060 v3.1.0 Draft 3

9.3.1.1
Usage of the Sequence Number

The sending node (GSN or RNC) 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.However, this is not the case with SGSN. The GTP‑U PDU sequence numbers allocated by the GGSN (downlink) and SRNS (uplink) are kept unchanged irrespective of the number of GTP tunnels the T-PDU is transferred over. SGSN shall use on the Iu interface for downlink T-PDUs the GTP‑U sequence number received from the GGSN, and shall use on the Gn interface for uplink T-PDUs the GTP‑U sequence number received from the SRNS. In case of SRNS relocation and intersystem handover, the SRNS and SGSN shall tunnel PDUs without changing the GTP‑U seqeuence numbers.
When a dialogue is opened between nodes, the receiving nodeshall set the content of a counter to zero. When the receiving nodereceives 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 nodemay 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 nodeshall deliver the incoming T-PDUs in sequence if it is required for T-PDUs carried in this tunnel.. 
If the sending node has lost the Sequence Number to send it shall reset its sending Sequence Number to start from 0. However, this is not the case with SGSN, which only relays GTP sequence numbers from GGSN to RNC in downlink and from RNC to GGSN in uplink.
If the Sequence Number information has been lost in the receiving direction, the receiving node shall resynchronise its Sequence Numbers to the incoming T-PDUs. If a node receives Sequence Number 0, the receiving Sequence Number shall be reset to start from 0. 



