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Possible Impacts to Iu-cs for GERAN compatibility

1. Background

This paper highlights Ericssons view of possible impacts to the Iu-cs interface because of its introduction to GERAN R4/5 and the intention to make GERAN R4/5 service compatible with it. A number of issues will be identified and discussed.

Assumption:

· GERAN R4/5 should re-use UMTS specifications to the extent possible, i.e. avoid adding modifications to Iu-cs in this time frame.

2. Proposed changes to Iu-cs interface in R4/5

· Iu-cs transport should be evolved to include IP

With the acceptance of the Work Item called (IP Transport in UTRAN, TR 25.933) for R4 of UMTS for having the lower layers of Iu-cs being run on IP instead of only ATM, the aim is to have an operator selectable transport mechanisms and isolate the upper layers. This involves bringing IP on layer 3 in Iu-cs and extending the layer 1/2 options for Iu-cs to include more options than ATM.  GERAN should adopt any of the implications from Ref 1. We assume that GERAN will not put additional demands on the work.

Minor issue: Once IP is introduced, there is ongoing risk of data loss over Iu-cs itself. This is a slight degradion compared to the current Gb performance, violates the lossless service and may cause somewhat inaccurate charging. The potential problem is rare, so a solution is not required in GERAN R4/5 but should be driven by UTRAN.
· Legacy Transceivers

In order to handle speech, in case transcoders are not in the GERAN for HR/FR/EFR, the definition of Flow Indicators [4] will need to change. The purpose is to identify more options than current AMR-codecs both to GERAN and the UE. 

In addition the codec negotiation procedure
 [2] must be modified. The Iu design principle for UTRAN is that the format is fully flexible for old and new codec types and the codec capability information is “negotiated” directly between the UE to the MSC. Thus GERAN cannot inform about its potential limitations, e.g. “FR/EFR-only legacy transceivers”. 

Conclusion:  GERAN should use the Variable Format AMR over Iu currently being specified as a Work Item defined in TSG RAN #9. 

The codec negotiation procedure is ffs. One possibility is to adopt the AMR-only interface defined for UMTS, thereby avoiding changes to the Core Network (this was also proposed by Ericsson in [3]).

· Wideband AMR

It will be necessary to support the Wideband AMR format in GERAN and the Iu-cs impact is FFS. However, UMTS will also need support of Wideband AMR in R4/5 and the UMTS changes may be re-useable for GERAN. 

· Quarter rate introduced over Iu-cs

Quarter rate implies a modification of [2] (which is “on top of” Iu), since QR implies a separate subset of AMR codecs. 

A basic problem is the one described above in section “Legacy Transceivers”, i.e. that the RAN is assumed to handle all modes and is currently not able to inform the CN about possible changes in RAN capabilities, unless RAN “intervenes” with the UE-MSC signalling, which is a violation of layering principles. This problem is FFS.

· Emergency Call Support using other numbers than 112

Emergency services over Iu-cs is the same as for the A interface in Release 99. Some countries have other Emergency Center numbers and additional requirements for Emergency Calls, which are not supported by the R99 standard. Support of the enhanced services for UMTS is an approved Work Item in 3GPP.

GERAN should use any proposed UTRAN R4/5 solutions.

Minor issue: It can be noted that the behaviour will be different, depending on if there is A or Iu-cs connection, but this is similar to GSM/UMTS, so a GERAN-specific solution is not needed.

· Location Services

There is a basic LCS support over Iu-cs in R99 (i.e. Location Reporting Control, Location Report messages), which GERAN should adopt.

For R4/5, UMTS is considering support of LCS for MS originated calls and separate SMLC connected to MSC or BSS. These changes imply modifications to Iu-cs. GERAN should support these changes. 

It is currently not clear if GERAN prefers connecting SMLC to the CN instead of the RAN. Should UMTS decide on a separation of SMLC, this change could be easily incorporated. This item is FFS.

· Security concerns 

There are no expected differences in encryption and integrity handling between GERAN and UTRAN. It is expected that GERAN will use the same mechanisms as proposed for UTRAN.

· ASCI Service

As there is limited interest in ASCI services over Iu-cs, Ericsson does not promote any developments in this area.

· SoLSA 

SoLSA support over Iu-cs may be established as a work item for UMTS in R5 time frame, but LCS-based methods may be chosen instead. GERAN should use R4/5 UTRAN proposed solutions.
· Radio Access technology indicator

The radio access technology type may need to be presented over Iu-cs in GERAN and UMTS. An example is handover, when the RAT is not known from the interface or signalling procedure. This is FFS.
· MS Capabilities Transfer2
As described in [5] MS Capabilities, carried across Iu-cs at handover, must be modified. However, the procedures will be unchanged, if the principles of [5] are adopted.

· CN service load sharing and call redirect2
There is an ongoing discussion in S2, to use service-based triggers to handover/redirect to/from GSM or another CN. Information would need to be added into messages from CN to indicate if service should be redirected to another network. GERAN should use the UTRAN solutions for R99 and R4/5.

3. Conclusions

A number of issues have been considered in this analysis of possible impacts to Iu-cs due to its introduction in GERAN. In order to support Iu-cs, GERAN should use the solutions currently being developed within UMTS as its preferred mechanisms to leverage this work and ensure common CN and services. These include work items for "IP Transport in UTRAN", Emergency support, Wideband AMR format, security (encryption & integrity), SoLSA and CN service load sharing and call redirect. 

Other issues highlighted will have no impacts on Iu-cs within GERAN R4/5 such as ASCI.

Further study is required within GERAN on the impacts to Iu-cs required for Legacy transceiver support and control, Quarter Rate support, Radio Access technology indicator, coding of MS Capabilities and Location Services.

Since other groups are responsible for the modifications, TSG GERAN must identify the changes and send LSes well in advance of the release. 
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� This is formally not an Iu-cs issue, since the information is carried transparently UE-MSC “on top of” Iu-cs


� This is formally not an Iu-cs issue, since information is carried transparently through the CN “on top of” Iu-cs





