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Forward SRNS context procedure:

Due to the fact that sequence numbers are needed in the following cases: 

· The sending of the SNDCP or PDCP sequence numbers depends on the mode of the protocols (SNDCP acknowledged mode or PDCP acknowledged mode respectively) and 

· GTP sequence numbers are used if the delivery order is switched on. 

The Forward SRNS context procedure will be used to exchange sequence numbers (SNDCP, PDCP or GTP) between the source and the target side. The re-usage of this procedure for PS Handover in GERAN A/Gb mode doesn’t cause a huge impact. In case of PS Handover within GERAN A/Gb mode and from GERAN A/Gb mode to Iu mode the Forward SRNS Context procedure will be triggered by the s-SGSN. In case of Iu mode to GERAN A/Gb mode the Forward SRNS Context procedure will be triggered by the s-RNC. 

Note: A new message has been introduced (Forward Sequence Number) which is very similar to the Forward SRNS context message. The only difference is that this message  transports the N-PDU sequence numbers instead of the PDCP sequence numbers. That does not necessarily mean that it is a new message on the Gn interface.

Sequence number conversion for signalling:

· 2G ( 2G Handover: The old SGSN sends N-PDU numbers to the new SGSN.

· 2G ( 3G Handover: The old SGSN sends N-PDU numbers to the new SGSN. The new SGSN converts that into PDCP sequence numbers and sends those to the RNC. 

· 3G ( 2G Handover: The SRNC sends PDCP sequence numbers to the new SGSN, the new SGSN converts the sequence number. 

PDCP ( N-PDU number conversion: stripping off the eight most significant bits.

N-PDU ( PDCP number conversion: adding eight most significant ‘1’ bits.

Sequence number conversion for user data:

· 2G ( 2G Handover: no conversion necessary

· 2G ( 3G Handover: The old SGSN sends GTP-PDUs with N-PDU numbers associated to the target RNC (The RNC is already capable to receive such PDUs in case of RAU)

· 3G ( 2G Handover: The SRNC sends GTP-PDUs with PDCP sequence numbers associated to the new SGSN.

Delivery order required:

Delivery order required is a property in the QoS profile and therefore also in the ABQP. The following handling related to the G-PDUs applies:

1. If this property is active, the GGSN and the SGSN (2G)/RNC (3G) assigns consecutive sequence numbers for the lifetime of the PDP context. The receiving side monitors the received GTP sequence numbers and if there is a gap it will try to re-order that (e.g. wait some time for the missing frame(s)).

2. It means that the G-PDUs are delivered in sequence from the SGSN to the GGSN and vice versa or between RNC and GGSN in 3G respectively.

3. As soon as delivery order is required, the G-PDUs are re-sequenced (before passing to the SNDCP layer), and therefore the G-PDU sequence number is required in the new SGSN. If delivery order is not required then the new SGSN assigns new G-PDU sequence numbers.

In the current 23.060 in case of hard handover the SRNC shall stop downlink and uplink traffic before it sends the RRC message to the UE. The reasoning behind is that the SRNC does send the actual GTP numbers to the target RNC. If the SRNC would still send uplink data to the GGSN for those PDP contexts some GTP numbers will be reused by the target RNC and the GGSN will discard the GTP-PDUs with the duplicated sequence number.

In the downlink and when the SRNC would not stop traffic to the UE, there would be a gap in the sequence numbers since the SRNC had already sent them to the UE. The target RNC would perform re-ordering, but since they are not received some service interruption would occur.
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