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Possible Impacts to Iu-ps for GERAN compatibility

1. Background

This paper highlights Ericssons view of possible impacts to the Iu-ps interface because of it’s introduction to GERAN R4 and the intention to make GERAN R4 service compatible with it. A number of issues will be identified and discussed.

2. Proposed changes to Iu-ps interface in R4

· Header Removal

It is required that voice services over optimized bearers on a single timeslot over PS should be as spectrally efficient as existing voice services of CS today. Therefore an optimised mode is required with header removal needed in Iu-ps being used to transport IP voice. GERAN must receive information from CN when header removal can/shall be used.  

Additional information is needed in RAB parameters at selection and is critical for GERAN, if VoIP is part of R4. This is a Work Item defined in Ref 1.
· GTP Header Compression

A common change is desired to support RTP/UDP/IP header compression (for VoIP) over GTP for UTRAN & GERAN. GTP tunnels need to be redefined to perform RTP/UDP/IP compression. VoIP requires this enhancement for UTRAN and GERAN and so GERAN should adopt the same solution as proposed for UTRAN. This item is only needed if VoIP shall be supported in R4.

· Cell Updates

There is a possibility of an RRC connection loss at Cell updates between BSS's for a case without an Iur interface. Either GERAN implements Iur-g to address this or RANAP should be extended to improve the cell reselection process. This issue is FFS.
· Legacy Transceivers

In order to handle speech, the Framing Format will need to change to handle more than AMR if transcoders are not in the GERAN for HR/FR/EFR. The Iu principle is that the format is open/flexible. GERAN should use the Variable Format AMR over Iu currently being specified as a Work Item defined in TSG RAN #9. Codec control signaling may need to be extended, if other codecs than AMR shall be supported.

· IP version of Iu

With the acceptance of the Work Item Ref 2 called (IP Transport in UTRAN, TR 25.933) for R4 of UMTS for having the lower layers of Iu being run on IP instead of only ATM, the intention is to have an operator selectable transport mechanism and isolate the upper layers. This involves extending the layer 1/2 options for Iu-ps to include more options than ATM. 

GERAN should adopt any implications from the UMTS work item for "IP Transport in UTRAN".


· Packet Forwarding

UMTS has no buffers in CN, with flow control defined at the RNC towards the MS. Gb has buffers in CN (SGSN) for flow control. 
Lack of flow control between SGSN-BSC can mean that excessive amounts of data are stored in remote parts of the network (BTS), which is inefficient when performing Data Forwarding. This may be solved by specific implementations and may not require the need for further study on flow control within UMTS. 
GERAN should use the existing Iu specified messages such as Data Volume Reporting as a means to inform the CN about the amount of unsuccessfully transmitted data, and the information is used in the CN by the charging functions. Any lost data over Iu-ps itself due to the introduction of IP should be detectable by this mechanism but should be for FFS within UTRAN.

· Location/routing Areas.

In order to indicate a specific cell’s 2G/3G capability in GERAN towards the CN, the issue of multiple LA/RAs for 2G/3G is being handled within S2 and shouldn’t directly affect Iu-ps specifications.

· RAN identifier

The intention is to have common procedures and services in the CN towards each RAN. However if it is necessary to differentiate between RANs at the CN because it has different procedures for each, then the Initial Iu message has a Global RNC identifier that could be used by the CN to identify the RAN being used. 
Therefore no change is suggested to Iu-ps.
· Overload Indication 
Overload in CN or RAN within UMTS will reuse the GSM solution (Overload Control in 25.413) and the assumption is that GERAN will follow this. 
· 

· 


· Improved QoS negotiation

There is a problem with UMTS R99 regarding QoS negotiation in that the CN requests a certain QoS that the RAN may provide or deny, and thus force the CN to make a 
second attempt. GERAN should take UMTS solutions being addressed in R4 (TR 25.946) regarding all QoS negotiations at bearer setup between CN and RAN.


· 

· Gb service compatibility

There should not be any impacts to the Iu-ps specification in order to ensure that the Iu interface is end-user service compatible with Gb 
· Location Services

GERAN R4 will fully support the message pair called Location Reporting Control, Location Report (in RANAP) that can be used to request the geographical position of the MS and all associated location services. Therefore, there are no specific GERAN changes to Iu-ps proposed.
3. Conclusions

A number of issues have been considered in this analysis of possible impacts to Iu-ps due to it’s introduction in GERAN. Some issues are particular to GERAN and require further study such as header removal and Cell Updates. GERAN should use the Variable Format AMR over Iu-ps.

GERAN should use the solutions currently being proposed within UMTS as it’s preferred mechanisms to leverage this work and ensure common CN and services.  These include work items for GTP Header compression, IP version of Iu and should use the same solution for OVERLOAD indication. The issue of multiple LA/RAs is being discussed within S2 and shouldn’t directly affect Iu-ps specifications. GERAN should take R4-UMTS solutions regarding all QoS negotiations at bearer setup between CN and RAN.

Existing mechanisms defined in UMTS should be used in GERAN for Packet Forwarding where GERAN should use the Data Volume Reporting to report packet losses and Global  RAN Identifier. For Location Services, there are no specific GERAN changes to Iu-ps proposed.
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