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1 Introduction

This contribution proposes some contents for inclusion into the newly created TR 25.926 on UE Radio Access Capabilities. For convenience, the additions are shown as revisions to another tdoc in RAN WG2 #8 [1].

2 Capability parameters

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

2.1 PDCP parameters

[No proposed changes]

2.2 BMC parameters

[No proposed changes]
2.3 RLC parameters 

[No proposed changes]

2.4 MAC parameters

[No proposed changes]
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.
Value Range:  MIN, GRANULARITY, MAX

minimum value for providing the baseline capability (Global roaming for "serviceless UE" from TSG T2)


granularity may be needed for  effifient RAB allocation on the UTRAN (reducing complexity)

maximum value should be defined so that a wide variety of  UE's (with different capabilities) 
can exist in the future. Our suggestion is to leave this open whenever possible (number of bits in the 
information element of UE Radio Access Capability message could set the upper pound)
The above defined principles are recommended to be used in the rest of the parameters throughout this document, except when the parameter is defining a "mode" or algorithm to be supported or simply a YES/NO type of parameter.
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.
MIN: UE must have S-CCPCH receiving capability as minimum requirement
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.
MIN: UE must have S-CCPCH receiving capability as minimum requirement
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.
MIN: UE must have signalling DCCH receiving capability

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.
Parameter type: YES/NO
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.
Parameter type: YES/NO
Support of blind rate detection

Defines whether the UE supports blind rate detection.

Parameter type: blind rate associated with 12.2k data rate, 
The criteria for blind rate detection (combined with 12.2k) is recommended to be defined (in WG1 specification or TR 25.926 report) that well that no extra signalling (additional parameters) is needed, thereby enabling efficient and reliable RAB allocation from the UTRAN.
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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 bit rate of RACH

There exist UE power class dependent restrictions on the maximum supported bit rate for RACH.
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.
Minimum spreading factor depends on the highest data rate supported by UE, for example 384 kbps might use SF=4.
MIN: UE must have S-CCPCH receiving capability as minimum requirement
{MAX: 16, 8 or 4 for example}
Maximum SF

Spreading factor 512 should not be mandatory for all UEs.
Parameter type: YES/NO
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.  
Parameter type: YES/NO
For the case "YES", all the parameters defined for DPDCH are recommended to be applicable for PDSCH (not identified a need to define separately)
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). 
Parameter type: YES/NO
There is no specific configuration parameter.

2.5.4 Physical channel parameters in uplink

[No proposed changes]
2.5.5 RF parameters

Maximum transmission power

The value is fixed per UE and is not related to any configuration parameter. This information can be utilized for uplink slotted mode range estimation in network.

Parameter/ FDD
Value


Power class 4
21 dBm


Power class 3
24 dBm


Power class 2
27 dBm


Power class 1
33 dBm


Spare 
For future needs


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. Detailed information of supported bands is spesified in TS 25.101 and TS 25.102.

Bands
Frequency band/ MHz:


Band 1

1920…1980 uplink 

2110…2170 downlink


Band 2
1900…1920 up/downlink


Band 3
2015…2025 up/downlink


Band 4

1850…1910 uplink

1930…1990 downlink


Spare 
For future needs


Note 1. The messaging bit range must sufficient to provide [1024] channel numbers. At the moment the need is 698 channels to be assigned.
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. The granularity of separation is 200 kHz.

Frequency separation
Frequency / MHz:


Fixed 1

190 


Fixed 2

80


Variable
Minimum: [ 24.8 MHz ]

Maximum [ 245.8 MHz ]


Variable frequency separation range and granularity is defined in TS 25.101
Chip rate capability

Chip rates supported by the UE.

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


Class 1
3.84 


Class 2
2* 3.84


Spare



Uplink slotted mode

Defines wheter terminal needs uplink slotted mode when downlink slotted mode is applied. 

Parameter type is YES/ NO.

If parameter is YES, the spesification is defined in TS 25.214.
2.6 Multi-mode related parameters

Support of GSM

Defines whether GSM is supported or not.
Parameter type YES/ NO. 

If parameter is YES additional info about supported bands are needed.

Frequency band
Frequency band / MHz


Band 1 

GSM 900
890…915 uplink

935…960 downlink


Band 2 

E-GSM
880…915 uplink

925…960 downlink


Band 3 

GSM 1800
1710….1785 uplink

1805…1880 downlink


Band 4 

GSM 1900
1850…1910 uplink

1930…1990 downlink


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.
Parameter type YES/ NO

If parameter is YES, additional info for supported band is needed.

Support of other cellular standards

Defines support for other systems. This is FFS.

2.7 LCS related parameters

LCS support

Defines the positioning methods supported.

There is no explicit configuration parameter.
Mode
Location Method


Mode 1



Mode 2



Mode 3



3 Conclusion

It is proposed to include the enhancements shown with revisions into the new technical report on UE capabilities TR 25.926.

4 References

[1]
Tdoc R2-99e82, “UE Radio Access Capability Parameters”, source Ericsson







� Band 1 and Band 4 can not be operated simultaneously


� Band 1 and Band 4 can not be operated simultaneously


� For band 1


� For band 4
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