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1 Introduction

A set of parameters is proposed defining the UE radio access capabilities. The choice of the capability parameters is based on what is crucial from a UE implementation perspective.  Thus, the purpose of the defining the UE capability parameters is to put limits on the required complexity of a particular UE implementation. Limitations of the number of conformance test cases are not within the scope of this proposal.

The capability parameters are defined in Section 2. In addition it is shown what means UTRAN has to control that the UE capability is not exceeded. In particular, the relevant RRC configuration parameters are shown when applicable. Only parameters for which there is a need to set different values for different UEs are considered as UE capability parameters. That is, capabilities that are mandatory for all UEs are not included. 

It remains to set the value range for each capability parameter and to define which combinations of capability parameter settings that shall be allowed for different UE implementations. In the end it is the combination of parameter settings that will define the capability of a certain UE.   

This contribution only deals with capability parameters for FDD. TDD specific parameters need to be defined as well.

2 Capability parameters

In the following the UE radio access capability parameters are listed per layer.

2.1 PDCP parameters

Header compression algorithm supported

Defines which header compression algorithms that are supported by the UE.

No explicit configuration parameter has been defined yet.

2.2 BMC parameters

No UE radio access capability parameters identified

2.3 RLC parameters 

Total RLC AM buffer size

The total buffer size across all RLC AM entities puts requirements on memory.

UTRAN controls that the UE capability can be fulfilled through the following parameters:

1. The number of RLC AM entities configured (no explicit RRC parameter)

2. UL PU size

3. Transmission window size (#PUs)

4. Receiving window size (FFS whether this is configurable)

 The following criterion must be fulfilled in the configuration:
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where i is the RLC “entity number”

Maximum number of radio bearers

The number of radio bearers affects how the total processing and memory capacity can be shared between different RLC machines. 

UTRAN shall not establish more RBs than the UE capability allows for.
2.4 MAC parameters

No capability parameters identified. 

2.5 PHY parameters

2.5.1 Transport channel parameters in downlink

Maximum total number of bits of all transport blocks received in TTIs that end at the same time

This parameter is related to memory and processing capacity requirements for received downlink data before it is delivered to MAC. To ensure sufficient flexibility, one must assume that the delay requirements of all transport channels are such that a transport block must be processed within 10ms. As shown in Figure 1 the worst case occurs for the maximum TTI.

UTRAN must ensure that there is no TFC within the TFCS for which the sum of Number of Transport Blocks * Transport Block size over all simultaneous transport channels is larger than what the UE capability allows for.

Maximum number of simultaneous transport channels

The number of simultaneous transport channels affects how the total memory space and processing capacity can be shared among the transport channels.

UTRAN shall not set up more simultaneous transport channels than the UE capability allows for.

Maximum total number of transport blocks received within TTIs that end at the same time

Relates to processing requirements for CRC in downlink.

UTRAN must ensure that there is no TFC within the TFCS for which the sum of Number of Transport Blocks is larger than what the UE capability allows for.

Maximum number of TFC in the TFCS

The maximum number of TFC in a TFCS sets the size of the TFCI to TFCS mapping table to be handled by the UE.

Support for turbo decoding

Defines whether turbo decoding is supported or not

The UTRAN configuration parameter is Type of channel coding which is part of the Transport format set (TFS) of each transport channel.

Support of 24 bits CRC 

Defines whether 24 bits CRC is supported or not. CRC lengths of 8, 12 and 16 bits shall be mandatory for all UEs.

UTRAN configures the CRC size through the parameter CRC size, which is part of the Transport format set.
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Figure 1.  UE transport channel processing limitations in downlink

2.5.2 Transport channel parameters in uplink

Maximum total number of bits of all transport blocks transmitted in TTIs that start at the same time

This parameter is related to memory and processing capacity requirements for uplink data received from MAC before it can be transmitted over the radio interface. To ensure sufficient flexibility, one must assume that the delay requirements of all transport channels are such that a transport block must be processed within 10ms. As shown in Figure 2 the worst case occurs for the maximum TTI.

UTRAN must ensure that there is no TFC within the TFCS for which the sum of Number of Transport Blocks * Transport Block size over all simultaneous transport channels is larger than what the UE capability allows for.

Maximum number of simultaneous transport channels

The number of simultaneous transport channels affects how the total memory space and processing capacity can be shared among the transport channels.

UTRAN shall not set up more simultaneous transport channels than the UE capability allows for

Maximum total number of transport blocks transmitted within TTIs that start at the same time

Relates to processing requirements for CRC in uplink.

UTRAN must ensure that there is no TFC within the TFCS for which the sum of Number of Transport Blocks is larger than what the UE capability allows for.

Maximum number of TFC in the TFCS

The maximum number of TFC in a TFCS sets the size of the TFCI to TFCS mapping table to be handled by the UE.

Support for turbo encoding

Defines whether turbo encoding is supported or not

The UTRAN configuration parameter is Type of channel coding which is part of the Transport format set (TFS) of each transport channel.

Support of 24 bits CRC 

Defines whether 24 bits CRC is supported or not. CRC lengths of 8, 12 and 16 bits shall be mandatory for all UEs.

UTRAN configures the CRC size through the parameter CRC size, which is part of the Transport format set.
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Figure 2.  UE transport channel processing limitations in uplink

2.5.3 Physical channel parameters in downlink

Maximum number of DPCH per RL

Defines the multi-code (within one RL) reception capability of the UE.

The corresponding configuration parameter is the range bound MaxChancount for the parameter DL channelization code which is part of Downlink DPCH info.

Minimum SF 

The corresponding configuration parameter is Spreading factor which is part of Downlink DPCH info.

Maximum SF

Spreading factor 512 should not be mandatory for all UEs. 

The corresponding configuration parameter is Spreading factor which is part of Downlink DPCH info.

Support of PDSCH

Support of PDSCH is only required for some RAB realisations, and is therefore a UE capability.  

The corresponding configuration parameter is Downlink transport channel type which is part of RB mapping info.

Simultaneous reception of SCCPCH and DPCH

Simultaneous reception of SCCPCH and DPCH, i.e. simultaneous reception of FACH and DCH is required for e.g. DRAC procedure, but it should not be mandatory for all UEs (e.g. speech only UEs). 

There is no specific configuration parameter.

2.5.4 Physical channel parameters in uplink

Maximum number of DPDCH 

Defines the multi-code transmission capability of the UE

UTRAN must ensure that there is no TFC within the TFCS for which the resulting CCTrCH bit rate requires more DPDCHs than what is supported by the UE.

Minimum SF

UTRAN must ensure that there is no TFC within the TFCS for which the resulting CCTrCH bit rate requires a lower SF than what is supported by the UE.

Support of PCPCH

Support of PCPCH is only required for some RAB realisations, and is therefore a UE capability.

There is no specific configuration parameter.

2.5.5 RF parameters

Maximum transmission power

The value is fixed per UE and is not related to any configuration parameter. 

Radio frequency bands

Defines the uplink and downlink frequency bands supported by the UE.

Configuration parameters are UTRA RF Channel numbers for uplink and downlink which are part of Frequency info.

Tx/Rx frequency separation

Defines the uplink/downlink frequency separations supported by the UE.

Configuration parameters are UTRA RF Channel numbers for uplink and downlink which are part of Frequency info.

Chip rate capability

Chip rates supported by the UE.

Corresponding configuration parameter is chip rate which is part of Frequency info. 

2.6 Multi-mode related parameters

Support of GSM

Defines whether GSM is supported or not.

There is no explicit configuration parameter.

GSM classmark

Defines the GSM classmark supported.

There is no explicit configuration parameter.

Support of UTRA FDD/TDD

Defines whether UTRA FDD and/or TDD are supported. 

There is no explicit configuration parameter.

2.7 LCS related parameters

LCS support

Defines the positioning methods supported.

There is no explicit configuration parameter.

3 Conclusion

It is proposed to include Section 2 of this contribution into the new technical report on UE capabilities TR 25.926. Value range for each parameter and allowed combinations of the parameter settings are TBD.
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