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1. Introduction

This contribution proposes UE radio access capability information parameters which need a negotiation between UE and UTRAN. 

2. Negotiation Procedure

There are 3 procedures in current TS25.331 to negotiate UE radio access capability information parameters. 

(1) Use IE “initial UE capability” in RRC CONNECTION REQUEST message

(2) Use UE capability parameters in RRC CONNECTION SETUP COMPLETE message

(3) Use UE capability parameters in UE CAPABILITY INFORMATION message

The procedure 1 is used in case that UTRAN has to decide what to command to the UE in RRC CONNECTION SETUP message. The procedure 2 is used in case that UTRAN has to decide what to command to the UE after RRC Connection is established. The procedure 3 is used in case that UTRAN requests UE to send it in a dedicated message or system information during the UE is in a connected mode. It is also used in case when the UE changes its UE capability during the UE is in a connected mode.

3. UE Radio Access Capability Prameters

UE Radio Access Capability Prameters can be classified in to 5 categories.

(1) UE mode capability

(2) PDCP capability 

(3) RLC capability 

(4) Function capability

(5) MAC capability (related to Transport CH)

(6) PHY capability (related to Physical CH)

Supported System
UMTS
GSM
etc

PDCP
e.g.HC function
e.g GSM classmark
e.g. Etc classmark

RLC
e.g. Maximum RLC buffer size



Optional Function
e.g. LCS function type



MAC
e.g. Maximum Multiplexing Radio Bearers



PHY
e.g. Support of 24bit CRC



Supported UMTS Radio Access
FDD
TDD



MAC
e.g. FAUSCH
TBD



PHY
e.g. PRACH(for FAUSCH)
TBD



3.1 UE Mode Capability

This capability shows whether the UE supports other than UMTS system and the UE supports FDD and/or TDD.

(1) Supported System (other than UMTS)


(GSM, etc) (None or more)

(2) System Specific Capability



(GSM classmark, etc) (None or more)

(3) Supported UMTS Radio Access



(FDD, TDD) (One or more)

3.2 PDCP Capability

This capability shows PDCP functions supported in the UE.

(1) PDCP Header compression algorithm type

(IPv6, V4.2bis, etc) (None or more)

(2) Maximum Multiplexing logical CH (on a RB)

(1..MaxmultiLogCH) (for R99, fixed to “1”) (note1)

(3) Maximum number of radio bearers


(1..MaxmultiLogCH)

[Note1: Backward compatibility should be discussed.] 

3.3 RLC Capability

This capability shows RLC capabilities supported in the UE.

(1) RLC Buffer size (for AM)



(TBD)

(2) RLC Header compression supported


(True, False)

3.4 Function Capability

This capability shows optional capabilities supported in the UE.

(1) LCS function supported




(TBD) (None or more)

(2) DRAC function supported



(True, False)

3.5 MAC Capability

This capability shows MAC and transport CH related capabilities supported in the UE.

(1) Maximum Multiplexing Radio Bearers (on a TrCH)

(1..MaxmultiRB)

3.6 PHY Capability

This capability shows PHY, physical CH and RF related capabilities supported in the UE.

(1) Maximum Multiplexing Transport CHs (on a CCTrCH)
(1..MaxmultiTrCH)

(2) Chip rate supported




(TBD) (One or more)

(3) Radio Frequency band supported


(TBD) (One or more)

(4) TX/RX separation




(TBD) 

(5) 24 bit CRC supported




(True, False)

(6) Turbo encoding supported



(True, False)

DL

(1) Maximum number of channelization code per RL

(1..MaxnumcodeRL)

(2) Total Transport blocks processing buffer


(TBD)

(3) Minimum SF





(TBD)

(4) Maximum SF





(TBD)

UL

(1) Maximum TX power




(TBD)

(2) Maximum number of channelization code for DPDCH
(1..MaxnumcodeDPDCH)

(3) Total Transport blocks processing buffer


(TBD)

(4) Minimum SF





(TBD)

(5) Maximum SF





(TBD)

3.7 MAC Capability (for FDD)

This capability shows transport CH related capabilities supported in the UE specific for FDD.

(1) Supported Transport CH



(DSCH, CPCH, FAUSCH etc) (None or more)

3.8 PHY Capability (for FDD)

This capability shows physical CH related capabilities supported in the UE specific for FDD.

(1) Supported Physical CH




(PDSCH, PCPCH, PRACH(for FAUSCH) etc) (None or more)

3.9 MAC Capability (for TDD)

This capability shows transport CH related capabilities supported in the UE specific for TDD.

(1) TBD

3.10 PHY Capability (for TDD)

This capability shows physical CH related capabilities supported in the UE specific for TDD.

(1) TBD

4. Relation between listed parameters and negotiation procedures 

4.1 Procedure 1

The initial transport CH/physical CH for the RRC connection is established in RACH/FACH and PRACH/SCCPCH or DCH/DCH. The transport CH and physical CH can be reconfigured after RRC connection is established. Therefore no parameter in the above list can be found for the IE “Initial UE capability” in RRC CONNECTION REQUEST message. It is proposed to remove related parameter. The modifications are shown in section 10.1.4.6 and 10.2.3.12.

4.2 Procedure 2

As defined in section 8.1.3.4.2 in TS25.331 ver3.0.0, the procedure 2 is used in the following cases.

The UE shall include its capabilities in the RRC CONNECTION SETUP COMPLETE message, according to instructions in the system information.

Therefore the modifications re needed in RRC CONNECTION COMPLETE message. Also the detail IEs should be described. The modifications are shown in section 10.1.4.8, 10.2.3.12, 10.2.3.13, 10.2.3.14,10.2.3.15,10.2.3.16,10.2.3.17and 10.2.3.18. Also new sections 10.2.3.X are added.

4.3 Procedure 3

As defined in section 8.1.6 in TS25.331 ver3.0.0, the procedure 3 is used in the following cases.

The UE shall initiate the UE capability update procedure in the following situations:

· Upon capability enquiry from the UTRAN, after the UE has received a UE CAPABILITY ENQUIRY message from the UTRAN. 

· After having performed cell reselection to a cell, where the "capability update requirement" indicates the necessity to transmit capability information which has not been previously sent. 

· If UE capabilities change during the RRC connection. (E.g. change of power class)

This procedure is used to send inter-system UE capabilities and the capabilities which may change during the connected mode. Therefore the modifications re needed in UE CAPABILITY INFORMATION message. Also the IE ”Capability update requirement” is needed in SIB type 2. The modifications are shown in section 10.1.7.1 and 10.1.6.4.4.

5. RRC Initialisation Information 

The contents related to UE radio access capability in RRC Initialisation Information should be modified accordingly.

6. Reference

[1] TS25.331 ver3.0.0 RRC Protocol Specification
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10.1.4.6 RRC CONNECTION REQUEST
RRC Connection Request is the first message transmitted by the UE when setting up an RRC Connection to the network.

RLC-SAP: TM 

Logical channel: CCCH

Direction: UE ( UTRAN

Information Element
Presence
Multi
IE type and reference
Semantics description

Message Type
M




UE information elements





Initial UE identity
M




Establishment cause
M










Measurement information elements





Measurement information

1 to <MeasRepCount>

Send Measurement information for each measurement report in the message

   Measurement identity number
M


Refers to system information. Note 1

   Measured results
M




Note 1: The necessity and usage of Measurement identity number in this message is FFS.
Range Bound
Explanation

MeasRepCoun
Number of measurement reports in the message

10.1.4.8 RRC CONNECTION SETUP COMPLETE
This message confirms the establishment of the RRC Connection by the UE.

RLC-SAP: AM 

Logical channel: DCCH

Direction: UE ( UTRAN 

Information Element
Presence
Multi
IE type and reference
Semantics description

Message Type
M




UE Mode Capability





Supported System

0 to <max SysCount1>
Enumerated (GSM, etc)


Supported UMTS Radio Access
M

Enumerated (FDD, TDD, FDD+TDD)


UMTS Common Capability





PDCP Capability





RLC Capability





Function Capability





MAC Capability





PHY Capability





FDD Specific Capability
C_FDD




>MAC Capability





>PHY Capability





TDD Specific Capability
C_TDD




>MAC Capability





>PHY Capability





Other information elements

0to<max_SysCount2>

If instructed in SIB1

>Supported System 


Enumerated (GSM, etc)


>Inter-system message


Bitstring (1..512)
Includes inter-system classmark 

























Condition
Explanation

FDD
FDD specific capability is present only when “FDD” or “FDD/TDD” is indicated in IE “Supported UMTS Radio Access”

TDD
TDD specific capability is present only when “TDD” or “FDD/TDD” is indicated in IE “Supported UMTS Radio Access”

Range Bound
Explanation

MaxSysCount1
Maximum number of Supported System in UE

MaxSysCount2
Maximum number of inter-system message (classmark) to send

10.1.6.4.4
System Information Block type 2

The system information block type 2 contains the URA identity and information for periodic cell and URA update. It also includes the UE timers and counters to be used in connected mode.

Area scope: PLMN

UE mode: connected mode

Information Element
Presence
Multi
IE type and reference
Semantics description

Other information elements





Value tag
M




UTRAN mobility information elements





URA identity

1 ..<maxURAcount>



Information for periodic cell and URA update
M




UE information 





UE Timers and counters
M


Note: Only timers and counters used in connected mode

Capability update requirement
O




10.1.7.1 UE CAPABILITY INFORMATION

<Functional description of this message to be included here>

RLC-SAP: AM or UM 

Logical channel: DCCH

Direction: UE ( UTRAN

Information Element
Presence
Multi
IE type and reference
Semantics description

Message Type
M






















UE information elements





Maximum TX power
O








































Other information elements

0to<max_SysCount>

If instructed in SIB2

>Supported System 


Enumerated (GSM, etc)


>Inter-system message


Bitstring (1..512)
Includes inter-system classmark





























































































































































10.2.3.X PDCP Capability
Information Element/Group name
Presence
Multi
IE type and reference
Semantics description

PDCP Header compression algorithm type

0 to <Max_PDCPHCtype>
Enumerated (IPv6, V4.2bis, etc)


Maximum Multiplexing logical CH
M

Integer(1..MaxmultiLogCH)
For R99, fixed to “1” 

Maximum number of radio bearers
M

Integer(1..MaxmultiLogCH)


10.2.3.X RLC Capability
Information Element/Group name
Presence
Multi
IE type and reference
Semantics description

RLC Buffer size (for AM)
M

TBD


RLC Header compression supported
M

Boolean


10.2.3.X Function Capability
Information Element/Group name
Presence
Multi
IE type and reference
Semantics description

LCS function supported

0 to <Max_LCStype>
TBD


DRAC function supported
M

Boolean


10.2.3.X MAC Capability
Information Element/Group name
Presence
Multi
IE type and reference
Semantics description

Maximum multiplexing number of radio bearers
M

Integer(1..MaxmultiRB)


10.2.3.X PHY Capability
Information Element/Group name
Presence
Multi
IE type and reference
Semantics description

Maximum multiplexing transport CHs
M

Integer(1..MaxmultiTrCH)


Chip rate supported

1 to <Max_chiprate>
TBD


Radio Frequency band supported

1 to <Max_RF>
TBD


TX/RX separation
M

TBD


24 bit CRC supported
M

Boolean


Turbo encoding supported
M

Boolean


DL PHY Information





Maximum number of channelization code per RL
M

Integer(1..MaxnumcodeRL)


Total Transport blocks processing buffer
M

TBD


Minimum SF
M

TBD


Maximum SF
M

TBD


UL PHY Information





Maximum TX power
M

TBD


Maximum number of channelization code for DPDCH
M

Integer(1..MaxnumcodeDPDCH)


Total Transport blocks processing buffer
M

TBD


Minimum SF
M

TBD


Maximum SF
M

TBD


10.2.3.X MAC Capability (for FDD)
Information Element/Group name
Presence
Multi
IE type and reference
Semantics description

Supported Transport CH

0 to <Max_TrCHF>
Enumerated (DSCH, CPCH, FAUSCH etc)


10.2.3.X PHY Capability (for FDD)
Information Element/Group name
Presence
Multi
IE type and reference
Semantics description

Supported Physical CH

0 to <Max_PhyCHF>
Enumerated (PDSCH, PCPCH, PRACH(for FAUSCH) etc)


10.2.3.X MAC Capability (for TDD)
Information Element/Group name
Presence
Multi
IE type and reference
Semantics description

Supported Transport CH

0 to <Max_TrCHT>
TBD


10.2.3.X PHY Capability (for TDD)
Information Element/Group name
Presence
Multi
IE type and reference
Semantics description

Supported Physical CH

0 to <Max_PhyCHT>
TBD


14.7.1
RRC Initialisation Information

Information Element
Presence
Range
IE type and reference
Semantics description







UE Information elements











U-RNTI





C-RNTI





















































UE Mode Capability





Supported System

0 to <max SysCount1>
Enumerated (GSM, etc)


Supported UMTS Radio Access
M

Enumerated (FDD, TDD, FDD+TDD)


UMTS Common Capability





PDCP Capability





RLC Capability





Function Capability





MAC Capability





PHY Capability





FDD Specific Capability
C_FDD




>MAC Capability





>PHY Capability





TDD Specific Capability
C_TDD




>MAC Capability





>PHY Capability





Other information elements

0to<max_SysCount>



>Supported System 


Enumerated (GSM, etc)


>Inter-system message


Bitstring (1..512)
Includes inter-system classmark 

UTRAN Mobility Information elements





URA Identifier





CN Information Elements





CN Domain Identity





NAS System Info
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