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Handling of MS RAC, MS Classmarks and MS Network Capability in GERAN Iu mode

1 Introduction

This paper proposes some working assumptions on how the information regarding the MS capabilities are handled in GERAN Iu mode. It also discusses which capability IEs that needs to be updated for an Iu capable MS. 

The handling of MS capabilities was previously discussed in GP-000610 presented at the TSG GERAN meeting #2. The goal of this updated version of the paper is see if the working assumptions proposed in the paper are acceptable so that they can be used at for instance the RRC drafting. The complete description on how the MS capabilities are handled in GERAN Iu mode is FFS.

2 MS Capabilities in GERAN Iu mode

The MS capabilities in this case means all the parameters that determine what features a GERAN Iu mode capable MS supports. These parameters will be signaled to the network at access or when they are requested thus making it possible to reduce the MS complexity and allow for smooth introduction of future enhancements in the MS. In general the MS Capabilities can be separated into CN known and RAN known capabilities.

The CN known capabilities will for a GERAN Iu capable MS be identical to the CN known capabilities used by UTRAN capable mobiles and only minor updates to these IE are expected. The UMTS CN does not need to see any difference between an Iu mode only capable GERAN MS or UTRAN UE. 

The RAN known capabilities however needs to be modified for a GERAN Iu mode capable MS compared to the existing RAN known capabilities for A/Gb mode capable MS. The reasons for modifying the RAN known capabilities are:

· GERAN Iu mode might introduce new optional features that does not exist in GERAN A/Gb mode today.

· In GERAN Iu mode the RAN known capabilities need to contain both CS and PS related capabilities which is different from GERAN A/Gb mode which use seperate capabilities per domain.

· Since GERAN Iu and GERAN A/Gb mode has a different functional split it might be neccessary to move capabilities that today are CN known to the RAN. For example the modulation capabilities that might not be needed in the 3G CN but still is needed in the RAN.

3 MS capability handling

3.1 General

This chapter discusses how the Information Elements (IE) containing the MS Capabilities in UMTS and GPRS/GSM are split up and distributed. In chapter 3.4 procedures for handling the MS Capabilities in GERAN Iu mode are proposed.

3.2 In GSM/GPRS

In GSM/GPRS different MS capabilities are used depending on which CN domain the MS is attached or attaching to.

For attach made to the MSC the MS Classmark IE (1, 2) is used. The MS Classmark contains information that is used both by the RAN and CN .

For attach made to the SGSN the MS Capabilities is split into two distinct and independent information elements, the MS Radio Access Capability, and the MS Network Capability. The MS radio access capability is used by the BSC however the IE is not sent directly to the BSC from the MS. It is sent via the SGSN. The MS network capability IE is common both for GPRS and UMTS. 

During an ongoing call or signalling in GSM the MS has also the possibility to provide the BSC with the MS Classmark 2 and optional MS Classmark 3 IEs. This is done via the Classmark Change procedures. An UTRAN capable MS will also in the same way provide the BSC with the UTRAN Classmark via the UTRAN Classmark Change procedure. The UTRAN Classmark is used at future handovers to UTRAN. 

The Classmark Change procedures is triggered either at attach if  “Controlled early classmark sending” is indicated in the System Information or it is triggered by a CLASSMARK ENQUIRY message from the BSC.

3.3 In UMTS

In UTRAN the MS sends the UE Radio Access Capabilities IE directly at RRC connection setup to the RNC. These parameters are common regardless if the MS is later attaching to the PS or CS side. Once a RRC signaling connection is setup the MS can make an attach to either the PS or CS side or both. If the MS is GSM capable it will also send the MS Classmark 2 and 3 to the RNC at RRC connection setup to be used in case the MS will perform a handover to GSM.

The UE Radio Access Capabilities are stored in the RAN as long as the UE is in Connected Mode and they are passed between the RNCs at SRNS relocation and handovers in a Source to Target transparent container. The RNC can also inquire the MS for missing UE or Inter-RAT capabilities with the UE CAPABILITY ENQUIRY message.
The way the UMTS CN specific parameters are distributed in UMTS depends on if the UE attaches to the PS or CS domain. In both cases the CN parameters are transparent to the RAN. 

For attach made to the PS domain a multi-mode capable MS sends the MS network capability IE (Common for GPRS and UMTS) as well as MS radio access capabilities (GPRS) to the SGSN at GPRS attach. The MS radio access capabilities (GPRS) are stored in the SGSN for future use if the mobile does a cell reselection to GSM/GPRS. They are not used by the 3G RAN or CN.

For CS attach the MS sends the MS Classmark 1,2 to the MSC, which are similar for both UMTS and GSM. Some of the capabilities are only valid in GSM but they are stored in the 3G-MSC for future use if the MS makes a handover to GSM.

The MS network capabilities are stored as long as the UE has a MM context in the CN.


3.4 In GERAN Iu mode

It is proposed that GERAN Iu mode adopts the same way of handling the MS Capabilities as UTRAN. At RRC connection setup the MS sends the GERAN Iu MS Radio Access Capabilities to the RAN. These parameters are common for both the CS and PS domain. But they are different from the GPRS MS Radio Access Capabilities since they are also used by the CS domain. A multimode capable MS shall also send system specific capabilities for other RATs or Modes (e.g UTRAN, GSM) to the BSC at RRC Connection Setup and through capability enquiry. Exact procedures are FFS.

For attach to the 3G CN the MS needs to send the same information elements regardless if the MS is attached to UTRAN or GERAN. The elements and procedure are identical to UTRAN.

The GERAN Iu MS Radio Access Capabilities are stored in the RAN as long as the MS is in Connected Mode and is passed on between the BSCs at SRNS relocation and handovers in a Source to Target transparent container. 

It is FFS how the GERAN Iu MS RAC are handled at Inter-RAT handover between GERAN and UTRAN. However the basic principle is that the MS Radio Access Capabilities of the target system needs to be transferred between the RNC/BSS in a Source to Target transparent container in the same way as it is done within UTRAN today. 


4 Conclusions

It is proposed that GERAN Iu mode adopts a way of handling MS Capabilities that is similar to UTRAN. 

Summary of proposal:

· The MS capabilities of a GERAN Iu mode capable MS are separated into GERAN Iu MS Radio Access Capabilities and CN Capabilities. The CN Capabilities are identical for GERAN Iu and UTRAN while the GERAN Iu MS Radio Access Capabilities are a new IE based on existing GSM and GPRS capabilities.

· The CN capabilities (e.g. MS Classmarks, MS network capability) will be handled in the same way when the MS operates in Iu mode regardless if the MS is in UTRAN or GERAN. 

· The GERAN Iu MS Radio Access Capabilities will only be handled by the RAN and will be sent to the RAN by the MS at RRC connection setup or when they are requested by the RAN. 

· Multi-mode and multi-RAT capable MS that operates in GERAN Iu mode will also send their GERAN A/Gb and UTRAN capabilities to the RAN att RRC connection setup or when they are requested by the RAN. These capabilities will later be used if the MS performs an inter-mode or inter-RAT handover.

Issues that needs to be solved:

· Procedures for handling MS Capabilities at inter-system change/handover GERAN-UTRAN.

· GERAN RRC Procedures for capability inquires.

· The GERAN Iu MS Radio Access Capabilities are still TBD and operators and vendors are encouraged to contribute with specific requirements.

Figure 2. Phases in UMTS where the MS capabilities are distributed. (Simplified)
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Figure 3. Proposed way of distributing GERAN MS capabilities. (Simplified)
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Figure 1. GSM/GPRS phases where the Classmark is distributed. (Simplified)





2G-MSC









