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GERAN R4/R5 Radio Access Capabilities

1 Introduction

This document discuss new possible MS Capabilities, meaning parameters that determine what features a R4/R5 MS is supporting. These parameters will be signaled to the network at access or when they are requested. The goal of adding these capabilities is to make it possible to reduce MS complexity and allow for smooth introduction of future enhancements. 

The MS Capabilities can be separated into CN known and RAN known capabilities. The focus of this paper is on the Radio Access Capabilities that are used in the RAN. The reason for this is that no major changes to the CN Capabilities are perceived in order for the 3G-CN to support GERAN R4/R5.

Some of the new Radio Access Capabilities are taken from already existing GSM/GPRS R99 or UMTS R99 capabilities while other are GERAN specific. The MS still needs to support old capabilities for access to pre-GERAN R4/R5 cells.

2 Classmark handling

This chapter discusses how the Information Elements (IE) containing the MS Capabilities in UMTS and GPRS/GSM are split up and distributed. In chapter 2.3 procedures for handling the MS Capabilities in GERAN R4/R5 are proposed.

2.1 In GSM/GPRS

In GSM/GPRS the Classmark is handled differently depending which CN domain the MS is attaching to.

For attach made to the MSC the MS Classmark IE is used. The Classmark contains information that is used both by the radio network (BSC) and CN (MSC).

For attach made to the SGSN the MS Classmark is split into two distinct and independent information elements, the radio access Classmark, and the MS network capability. The radio access Classmark is split into two information elements, the MS radio access capability (GPRS) and the UE radio access capability (UMTS). The MS network capability IE shall be common for GPRS and UMTS. The MS radio capability (GPRS) are used in the BSS and the MS network capability IE is used in the CN however the split is not as complete as in UMTS.


2.2 In UMTS

The ways the UTRAN specific parameters are distributed are described in [3GPP 25.331 Ch 8.1.3.3].  In UTRAN the MS sends the UE Radio Access Capabilities IE directly at RRC connection setup to the RNC. The 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.

The UE Radio access capabilities are stored in the RAN as long as the UE is in connected mode and the are passed between the RNCs at SRNS relocation and handovers in a Source to Target transparent container.

The ways the UMTS CN specific parameters are distributed depends on if the UE attaches to the PS or CS domain. The CN parameters are transparent to the RAN. 

For attach made to the SGSN the 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.


2.3 In GERAN R4/R5

It is appropriate that GERAN adopts the same way of distributing the Radio access capabilities as UTRAN. At RRC connection setup the MS sends the GERAN Radio Access Capabilities to the RAN. These parameters are common for both CS and PS. But they are different from both GPRS and UTRAN radio access capabilities.

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. So the elements and procedure are identical to UTRAN.

The GERAN 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. 

In order for GERAN <-> UTRAN Inter-system Handover to work, which is a requirement, the UTRAN and GERAN Radio Access Capabilities need to be either aligned or both parameters need to be sent at RRC setup. The reason for this is that in connected mode the Radio Access Capabilities need to be transferred between the RNC and the BSS in a Source to Target transparent container in the same way as in UTRAN today. The issue of defining what should be transferred in the container is considered FFS.

3 R99 MS Classmarks (GSM CS and UMTS CS) 
See [3GPP 24.008 10.5.1.5-7]

4 R99 MS Radio Access Capabilities (GPRS) 

See [3GPP 24.008 10.5.5.12a]

5 UE radio access capability (UMTS) 

See [3GPP 25.331 10.3.3.40]

6 MS network capability IE (Both UMTS PS and GPRS)

See [3GPP 24.008 10.5.5.12]

7 Proposed New GERAN Radio Access Capabilities IE (GERAN R4/R5)

It is assumed that all R4/R5 capable MS support the radio protocols associated with the Iu interface for connection to the 3G-CN. Therefore this is not listed explicitly as a radio access capability and the support for this will be indicated by the first EGPRS Packet Channel Request. 

An MS that is GERAN R4/R5 capable is also required to support some basic capabilities. These basic capabilities should be made as many as possible to reduce the number of possible MS combinations in the future. The required capabilities are not added to the GERAN Radio Access Capability Information Element since they are required for all R4/R5 mobiles. It is important to consider MS time to market constraint for each required capability. For complexity reasons some MS features are still optional and these capabilities make up the new GERAN Radio Access Capability IE. 

The new GERAN Radio Access Capabilities IE is made up of three parts: New GERAN unique capabilities (Ch 7.1), capabilities derived from existing R99 GSM/GPRS MS Radio Access Capabilities (Ch 7.2) and some capabilities derived from UMTS UE Radio Access Capabilities (Ch 7.3).

The Radio Access Capabilities discussed in this chapter are just a small sub set of the possible capabilities and more work is needed. Operators/vendors are encouraged to contribute with their own lists of capabilities and requirements on what the MS should support, as well as identifying time to market sensitive capabilities that should be made optional.

7.1 GERAN R4/R5 unique capabilities

A number of new possible GERAN unique capabilities (like multiplexing, optimized speech capabilities etc.)  are foreseen. A complete listing of capabilities are FFS.

7.2 Capabilities taken from GPRS/GSM

Most of the MS Radio Access Capabilities from GSM/GPRS R99 need to be included in the GERAN Radio Access Capabilities IE. A complete listing of capabilities are FFS.

7.3 Capabilities taken from UMTS

7.3.1 PDCP capabilities [25.331 10.3.3.25]

· Support for lossless SRNS relocation

· Support for RFC2507 [see TS 25.323]

· Maximum HC context space

These parameters should be adopted from UMTS as is. Maybe new parameter for header removal should be added.

7.3.2 RLC capabilities [25.331 10.3.3.34]

· Total RLC Acknowledge Mode buffer size

· Maximum number of Acknowledge Mode entities

These parameters are probably needed in GERAN but they will not be exactly the same as in UTRAN.

7.3.3 Security capabilities [25.331 10.3.3.36]

· Ciphering algorithm capability

· Integrity protection algorithm capability

These parameters can also be taken from UTMS.

7.3.4 Other UMTS capabilities

UMTS Transport channel, Physical channel, RF, UE multi-mode/multi RAT, LCS and measurement capabilities are either not necessary or can be overwritten by existing GSM/GPRS capabilities and are therefor not added to the proposed new radio access capabilities. However this is still FFS.

7.4 Required or implicit capabilities not added to the MS RAC

7.4.1 PS/CS support

It is required by the GERAN R4/R5 capable MS to support the Iu interface. It also should be possible to support only Iu-ps services. It is assumed that it also shall be possible to support only Iu-cs services. This is a less likely scenario but the cost of network support for this is limited and it opens up for low complexity CS mobiles over Iu-cs. 

This capability needs however not to be added to the GERAN Radio Access Capabilities since support for either Iu-ps or Iu-cs are handled implicitly since the MS will only attach to the domain that it supports.

7.4.2 Simultaneous CS/PS support over Iu

It is inherently required for CS/PS capable MS in UMTS to support simultaneous connection to both the CS and PS CN domain. So this does not need to be a capability as DTM (A/Gb) in GSM/GPRS. However other MS capabilities (like Multi-slot, OS2, RAB capabilities etc.) might put requirements on which CS/PS services the MS can achieve.

7.4.3 Fast access support

It is recommended that one phased access support using the Access Request Identifier are put as a requirement for GERAN R4/R5 capable MS since it improves system performance for the operator as well as it reduces the access delays for the user. However MS time to market constraint should be investigated.

7.4.4 Quarter rate channel support

Quarter rate channels will be introduced in GERAN R4/R5. It is assumed that support for this will be required from the MS point of view. The reason for this is since this is a possible capacity enhancement for the operator and in order for it to work well it needs be required by all GERAN R4/R5 capable MS. 

7.4.5 Enhanced cell reselection support. NACC.  

It is proposed that enhance cell reselection should be mandatory for all GERAN R4/R5 capable MS when using Iu. NACC support when using Gb is a separate issue and will be handled by work item GB enhancement [GP-000436].
8 Conclusions

It is proposed that GERAN R4/R5 adopts a way of handling MS Capabilities that is similar to UTRAN. The capabilities are separated into GERAN Radio Access Capabilities and CN Capabilities. The CN Capabilities are identical for GERAN and UTRAN while the Radio Access Capabilities are a mixture of Existing R99 GSM/GPRS and UMTS capabilities.

The GERAN Radio Access Capabilities are still TBD and operators and vendors are encouraged to contribute with specific requirements. This document only discusses some of the possible Radio Access Capabilities.
Procedures for handling MS Capabilities for inter-system change/handover GERAN-UTRAN are FFS
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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)





(GERAN Radio Access Capability)





RRC Setup





3G-MSC





3G-SGSN





BSS





MS





(MS Network Capability IE, MS Radio Access Capabilities)





GPRS Attach





(MS Classmark 1 and 2)





Figure 1. GSM/GPRS phases where the Classmark is distributed. (Simplified)
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