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1 Rational for Defining Lossless Relocation 

Lossless handover (Routing Area Update) is specified in GPRS specifications. In order to meet similar requirements that are set for inter SGSN Routing Area Updates, lossless  Relocation for UMTS is required. If lossless Relocation is not introduced, then UMTS  to GPRS and GPRS to UMTS handovers will be worse and quite different from GPRS to GPRS handovers.

The usage of UMTS air interface resources and UTRAN interface resources is most efficient when the radio resources directly under Serving RNC are used. This encourages the execution of Relocation procedure at least in cases when UE has really changed the RNS, even though according to specifications it could be possible to never make the relocation. 

Possible existence of common channels over Iur does not affect to the requirements for the Relocation procedure. If the data forwarding between RNCs is not specified for relocation there is no means to get rid of the trade off between air interface efficency and expected amount of lost data for a given connection.

In GPRS the retransmission and header compression protocols are located in SGSN. In UMTS equivalent protocol entities are located in RNC, therefore some functionalities existing in GPRS SGSN related to these protocols are for UMTS required in RNC. 

Introduction of lossless Relocation between RNCs following exactly the same principles that are used in GPRS between SGSNs is the easiest solution to achieve easy GPRS-UMTS handovers. If lossless Relocation is not specified then amount of additional interworking required for GPRS – UMTS handovers becomes significant. 

The principles so far proposed for the lossless Relocation in R3 are very similar to those that are used in GPRS for lossless Inter SGSN Routing Area Update. Following bullets are clippings from GPRS specification GSM 03.60  "GPRS, Service Description" concerning signalling in inter SGSN Routing Area Update: 


· "Each PDP Context includes the GTP sequence number for the next downlink N‑PDU to be sent to the MS and the GTP sequence number for the next uplink N‑PDU to be tunnelled to the GGSN."
· "The new SGSN responds to the MS with Routeing Area Update Accept (P‑TMSI, LLC Ack, P‑TMSI Signature). LLC Ack contains the acknowledgements for each LLC connection used by the MS, thereby confirming all mobile-originated N‑PDUs successfully transferred before the start of the update procedure."

· "The MS acknowledges the new P‑TMSI with a Routeing Area Update Complete (P‑TMSI, LLC Ack). LLC Ack contains the acknowledgements for each LLC connection used by the MS, thereby confirming all mobile-terminated N‑PDUs successfully transferred before the start of the update procedure. If LLC Ack confirms reception of N‑PDUs that were forwarded from the old SGSN, then these N‑PDUs shall be discarded by the new SGSN."

2 Requirements for RAN WG3 due to support of lossless relocation

The detailed requirements for R3 specifications are described in an other Nokia contribution. From that contribution it can be seen that the required additions compared to a lossy Relocation are: 

· A set of additonal GTP-U tunnels over Iu interface between source RNC and CN for data forwarding during Relocation 

· Additional parameters to some of the already defined messages related to Relocation procedure

3 Proposal

It is proposed that RAN WG3 continues developing the lossless Relocation procedures taking into account the interoperability with GPRS. This work shall be scheduled to be completed in time for release 99.  

