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Radio Bearer Procedures-open issues

1 Introduction

The goal of the paper is to analyse the possibility of using the Radio Bearer Setup procedure instead of Assignment procedures in Iu mode.

2  Description of the problem

In 44.018, Assignment command, DTM assignment command and PDCH assignment command are used to allocate new resources when MS is operating in A/Gb mode. These procedures are applied while MS is in RR dedicated mode, RR dual transfer mode or in RR group transmit mode. 
The purpose of the channel assignment procedures is to completely modify the physical channel configuration of the mobile station without frequency redefinition or change in synchronisation while staying in the same cell. The adoption of Iu mode implies that new information elements will be added to the existing messages. 

In Iu mode new resources can be allocated or reconfigured using Radio Bearer procedures. The new procedures that are adopted from UTRAN and modified for GERAN case are Radio Bearer Setup and Radio Bearer Reconfiguration. These procedures are used to allocate the physical channels while in RRC Cell_Dedicated state or when MS is in Cell_Shared and dedicated resources are required. The new DPSCH(s) (either TCH or PDTCH) is(are) configured or reconfigured using the Radio Bearer Setup or Radio Bearer Reconfiguration procedures.

There are three ways of allocating resources for MS operating in Iu mode:

1) Use only Radio Bearer procedures for Iu mode

2) Use Assignment Command, PDCH Assignment Command and DTM Assignment Command enhanced to support Iu mode

3) Use both Radio Bearer procedures and Assignment Command, PDCH Assignment Command and DTM Assignment Command enhanced to support Iu mode.

This paper is considering only the first option. Options 2 and 3 are still FFS.

2.1 Radio Bearer Setup vs Assignment command

The scenarios where Radio Bearer procedures are used for allocating TCH or PDTCH are shown in Fig1. and in Fig.2. The IEs of Assignment Command and PDCH Assignment Command are presented in Table 1 (see Appendix) first column. Radio Bearer Setup procedure IEs are presented in the second column of the Table 1 (see Appendix). The IEs of Radio Bearer Setup message have not been approved yet, but these are the proposed parameters for the adopted messages from 25.331. The proposed solution is to transfer during the Radio Bearer Setup procedure all the physical channel information needed to establish DPSCHs (TCH or PDTCH). In principle all the IEs present in Assignment Command and PDCH Assignment Command have to be transfer as Physical Channel parameters during the Radio Bearer Setup. Also Radio Bearer Setup message will sent to MS the PDCP and RLC/MAC set of paramters, CN IEs, GERAN mobility IEs and RB IEs. 
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Fig 1. Radio Bearer Setup when TCH is allocated

The signalling flow is showing the possibility that Radio Bearer Setup procedure is used instead of Assignment command when TCH is allocated. The RRC connection is established. The channel will be activated using Channel activation and Channel Activation Ack exchanged between BTS and BSC, after RAB Assignment Command is sent. Messages Assignment Command and Assignment Complete command, enhanced to support Iu mode, could be used as an alternative to Radio Bearer Setup and Radio Bearer Setup Complete messages. This alternative is shown in Fig.1. 

Radio Bearer Setup is sent to MS to allocate DPSCHs, in this case TCH paramters.

The complete allocation is ending when Radio Bearer Setup Complete is send to the RAN.
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Fig 2. PDTCH assignment using Radio Bearer Setup procedure

This scenario presents the assignment of PDCH resources using Radio Bearer Setup procedure when DPSCHs are allocated by RRC. After RAB Assignment Request was received by BSS, the Radio Bearer Setup message is sent for allocating PDTCH. An alternative messages that could be used are PDCH Assignment Command and Assignment Complete, enhanced to support Iu mode.

After the allocation is performed by the mobile, Radio Bearer Setup Complete message is sent for the new channel.

The tables in the appendix present the information elements from Assignment command and PDCH assignment command needed if the Radio Bearer Setup procedure is used to allocate the physical channel parameters. Based on this information transferred using the Radio Bearer the frequency elements, channel modes, mobile allocation numbers are allocated. In Iu mode, the Voice Group IEs, RR management discriminator element and Skip indicator are not needed to be transferred in Radio Bearer procedures. Message type should be modified in order that RRC should recognise the message for Iu mode. The physical parameters of Radio Bearer Setup message are: common parameters which can be used for TCH and PDTCH in Table 2, IEs only for TCH are presented in Table 3, PDCH IEs are presented in Table4 (See Appendix). These IEs will be added in Table 5 (See Appendix).

3 Conclusions

In Iu mode three possibilities to allocate or reconfigure new resources exist. The paper is analysing the possibility of using the Radio Bearer Setup procedure instead of Assignment procedures in Iu mode. The further analysis is needed in order to decide which is the best possible solution.
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5 Appendix

Assignment command-IEs and PDCH Assignment IEs
Radio bearer setup-IE




RR management
Protocol Discriminator
RRC transaction identifier

Skip Indicator
Integrity check info

Assignment command
Message Type
Integrity protection mode info

Description of the First Channel, after time
Ciphering mode info

Power Command
Starting time

Frequency List, after time
New G-RNTI

Cell Channel Description
RRC state identifier

Description of the multislot configuration
CN Information Elements

Mode of the First Channel (Channel Set 1)
CN Information info

Mode of Channel Set 2
GERAN mobility information elements

Mode of Channel Set 3
GRA identity

Mode of Channel Set 4
RB Information Elements

Mode of Channel Set 5
Signalling RB information to setup list [

Mode of Channel Set 6
>Signalling RB information to setup

Mode of Channel Set 7
RAB information to setup list 

Mode of Channel Set 8
>RAB information for setup

Description of the Second Channel, after time
RB information to be affected list

Mode of the Second Channel
>RB information to be affected

Mobile Allocation, after time
RB with PDCP information list

Starting Time
>RB with PDCP information

Frequency List, before time
Quality target parameters

Description of the First Channel, before time
PhyCH information elements

Description of the Second Channel, before time


Frequency channel sequence before time
Common parameters for TCH and PDTCH

Mobile Allocation, before time
>TN

Cipher Mode Setting
> ARFCN

VGCS target mode Indication
> MAIO

Multi-Rate configuration





PDCH Assignment IEs
CHOISE logical channel type




RR management Protocol Discriminator
>TCH parameters

Skip Indicator
>>channel type

PDCH Assignment command Message Type
>>TSC

Description of the Channel, after time
>>Indirect encoding of hopping RF channel configuration

Cell Channel Description
>>>MA_NUMBER_IND

Frequency List, after time
>>>> CHANGE_MARK_1

Mobile Allocation, after time
>>Direct encoding of hopping RF channel configuration

Starting Time
>>> HSN 

Frequency List, before time
>>Fast_power_control

Description of the Channel, before time
>>Coding scheme

Frequency channel sequence before time
>>Description of the multislot configuration

Mobile Allocation, before time
>PDTCH parameters

RR Packet Uplink Assignment
>>MEASUREMENT_INTER-VAL (5 bit field)

RR Packet Downlink Assignment
>>LINK_QUALITY_MEASURE-MENT_MODE  (2 bit field)



>>PDTCH rate

Table 1. Assignment Command, PDCH Assignment Command vs Radio Bearer Setup – IEs

Information Element
Reference Clause in 44.018




RR management Protocol Discriminator
Protocol Discriminator
10.2

Skip Indicator
Skip Indicator
10.3.1




Description of the Channel, after time
Channel Description
10.5.2.5

>Channel type and TDMA offset (octet 2)


>TN, Timeslot number (octet 2)


>TSC, Training Sequence Code (octet 3)





>Channel selector (octet 3 and 4)-H


>H=0


>>ARFCN, (octet 3, bits 2 and 1, and octet 4, bits 8 to 1)


>H=1


>>MAIO, (octet 3 bit 4 to 1 high part and octet 4 bit 8 to 7 low part)


>>HSN, (octet 4 bit 6 to 1)


Cell Channel Description
Cell Channel Description
10.5.2.1b

>FORMAT-ID, Format Identifier (Bit 128 and next)


Frequency List, after time
Frequency List
10.5.2.13

>FORMAT-ID, Format Identifier (part of octet 3)(bit8-bit2)





Mobile Allocation, after time
Mobile Allocation
10.5.2.21

>MA  C  i,  Mobile  allocation RF channel i (octet 3,etc.), i = 1, 2,..., NF





Starting Time
Starting Time
10.5.2.38

Frequency List, before time
Frequency List
10.5.2.13

>FORMAT-ID, Format Identifier (part of octet 3)(bit8-bit2)





Description of the Channel, before time
Channel Description
10.5.2.5

>Channel type and TDMA offset (octet 2)


>TN, Timeslot number (octet 2)


>TSC, Training Sequence Code (octet 3)





>Channel selector (octet 3 and 4)-H


>H=0


>>ARFCN, (octet 3, bits 2 and 1, and octet 4, bits 8 to 1)


>H=1


>>MAIO, (octet 3 bit 4 to 1 high part and octet 4 bit 8 to 7 low part)


>>HSN, (octet 4 bit 6 to 1)


Frequency channel sequence before time
Frequency channel sequence
10.5.2.12

>Lowest ARFCN (octet 2)


>Increment skip ARFCN n (octet 3 to 10)


Mobile Allocation, before time
Mobile Allocation
10.5.2.21

>MA  C  i,  Mobile  allocation RF channel i (octet 3,etc.), i = 1, 2,..., NF


Table 2. Common parameters for TCH and PDCH

IEs only for TCH

Information Element
Reference Clause in 44.018




RR management
Protocol Discriminator
Protocol Discriminator
10.2




Assignment command
Message Type

Message Type
10.4

Description of the First Channel, after time
Channel Description 2
10.5.2.5a

Power Command
Power Command
10.5.2.28

Description of the multislot configuration
Multislot Allocation
10.5.2.21b

Mode of the First Channel (Channel Set 1)
Channel Mode
10.5.2.6

Mode of Channel Set 2
Channel Mode
10.5.2.6

Mode of Channel Set 3
Channel Mode
10.5.2.6

Mode of Channel Set 4
Channel Mode
10.5.2.6

Mode of Channel Set 5
Channel Mode
10.5.2.6

Mode of Channel Set 6
Channel Mode
10.5.2.6

Mode of Channel Set 7
Channel Mode
10.5.2.6

Mode of Channel Set 8
Channel Mode
10.5.2.6




Mode of the Second Channel
Channe l Mode 2
10.5.2.7

Mobile Allocation, before time
Mobile Allocation
10.5.2.21

Cipher Mode Setting

Cipher Mode Setting
10.5.2.9

VGCS target mode Indication

VGCS target mode Indication
10.5.2.42a

Multi-Rate configuration
MultiRate configuration
10.5.2.21aa

Table 3. TCH paramters

IEs only for PDCH:

Information Element
Reference Clause in 44.018
Comments

PDCH Assignment command Message Type

Message Type
10.4
RR Packet Uplink Assignment
10.5.2.25c
Message type should be modified according to the Iu messages

RR Packet Uplink Assignment



> LENGTH_IN_OCTETS (8 bit field)




> TIMESLOT_ALLOCATION (8 bit field)



> CHANNEL_CODING_COMMAND (2 bit field)



> EGPRS_MCS_MODE (4 bit field)



> RESEGMENT (1 bit field)

RLC/MAC IE

> EGPRS Window Size IE

RLC/MAC IE

> TLLI_BLOCK_CHANNEL_CODING (1 bit field)

RLC/MAC IE

> Packet Timing Advance IE

RLC/MAC IE

> Dynamic Allocation struct

RLC/MAC IE

> UPLINK_TFI_ASSIGNMENT (5 bit field)

RLC/MAC IE

> Power Control Parameters IE



> RLC_DATA_BLOCKS_GRANTED (8 bit field)

RLC/MAC IE

>Single Block Allocation struct

RLC/MAC IE

> ALPHA (4 bit field)



> TIMESLOT_NUMBER (3 bit field)



> GAMMA_TN (5 bit field)



> Fixed Allocation struct

RLC/MAC IE

> DOWNLINK_CONTROL_TIMESLOT (3 bit field)

RLC/MAC IE

> HALF_DUPLEX_MODE (1 bit field)

RLC/MAC IE

> BLOCKS_OR_BLOCK_PERIODS (1 bit field)

RLC/MAC IE

> ALLOCATION_BITMAP_LENGTH (7 bit field)

RLC/MAC IE

> ALLOCATION_BITMAP (variable length field)

RLC/MAC IE

> Packet Extended Timing Advance (2 bit field)



RR Packet Downlink Assignment
RR Packet Downlink Assignment
10.5.2.25d


> LENGTH_IN_OCTETS (8 bit field)




> MAC_MODE (2 bit field)

RLC/MAC IE

> RLC_MODE (1 bit field)

RLC/MAC IE

> TIMESLOT_ALLOCATION (8 bit field)

RLC/MAC IE

> Packet Timing Advance IE

RLC/MAC IE

> Power Control Parameters IE



> DOWNLINK_TFI_ASSIGNMENT (5 bit field)

RLC/MAC IE

> MEAUREMENT_STARTING_TIME (16 bit field)

RLC/MAC IE

> MEASUREMENT_BITMAP (8 bit field)

RLC/MAC IE

> MEASUREMENT_INTERVAL (5 bit field)

RLC/MAC IE

>EGPRS Window Size IE

RLC/MAC IE

>LINK_QUALITY_MEASUREMENT_MODE  (2 bit field)

RLC/MAC IE

>Packet Extended Timing Advance (2 bit field)

RLC/MAC IE





Table 4. PDCH IEs

Radio Bearer Setup IEs:

Message Type
M

Message Type
Comments

MS Information Elements





RRC transaction identifier
M

RRC transaction identifier 


Integrity check info
C

Integrity check info 
IE shall be set to the used signalling radio bearer identity when the encoded RRC message is used as the MESSAGE parameter in the integrity protection algorithm

Integrity protection mode info
O

Integrity protection mode info 
At least 2 spare values, Criticality: reject, are needed

The IE is mandatory if the IE "Integrity protection mode command" has the value "start ", otherwise it is not needed in the message.

The IE is only present if the IE "Integrity protection mode command" has the value "modify"

Ciphering mode info
O

Ciphering mode info 
This information element contains the ciphering specific security mode control information. 14 spare values needed. Criticality: criticality reject is needed.

Starting time
M

44.18-10.5.2.38 Starting time procedures
[Note: replaces the Activation Time that is used in UTRAN.]

New G-RNTI
O

G-RNTI 
The G-RNTI (GERAN Radio Network Temporary Identity) is allocated to an MS having a RRC connection and identifies the MS within GERAN

RRC state identifier
M

43.051 
The element shows the possible states in case of Iu mode

CN Information Elements





CN Information info
O

CN Information info 
Identifies the type of core network domain. Enumerated (CS domain, PS domain)

GERAN mobility information elements





GRA identity


GRA identity 
Gives the identity of the GERAN Registration Area

RB Information Elements





Signalling RB information to setup list [

1 to <maxSRBsetup>

For each signalling radio bearer established

>Signalling RB information to setup
M




RAB information to setup list 
O
1 to <maxRABsetup>

For each RAB established

>RAB information for setup
M




RB information to be affected list
O
1 to <maxRB>

RB information affected is RB mapping info and RB identity.

>RB information to be affected
M




RB with PDCP information list
O
1 to <maxRBallRABs>

This IE is needed for each RB having PDCP in the case of lossless SRNS relocation

>RB with PDCP information
M

RB with PDCP information




Quality target parameters
FFS


[Note: QoS parameters are FFS]

PhyCH information elements












Common parameters for TCH and PDTCH





>TN
M

Channel description 10.5.2.5-44.018 
The TN field (3 bit) is the binary representation of the timeslot number as defined in GSM 05.10. Range: 0 to 7

> ARFCN
M

Channel description 10.5.2.5-44.018
The ARFCN field (10 bit) is the binary representation of the absolute RF channel number, see 3GPP TS 45.005. 
Range: 0 to 1023.

> MAIO
M

Channel description 10.5.2.5-44.018
The MAIO field (6 bit) is the binary representation of the mobile allocation index offset, see 3GPP TS 45.002. 
Range: 0 to 63.







CHOISE logical channel type





>TCH parameters
C




>>channel type


Channel description 10.5.2.5-44.018 
Channel type field is 5 bits (number of bits needed is FFS) 

>>TSC


Channel description 10.5.2.5-44.018 
The TSC field (3 bit) is the binary representation of the training sequence code as defined in 3GPP TS 45.002









>>Indirect encoding of hopping RF channel configuration











>>>MA_NUMBER_IND


Channel description 10.5.2.5-44.018
The MA_NUMBER_IND field (1 bit) is the binary representation of the MA_NUMBER to use as reference to a GPRS mobile allocation

>>>> CHANGE_MARK_1


Channel description 10.5.2.5-44.018
The CHANGE_MARK_1 field (2 bit) is the binary representation of the allowed value of the SI change mark associated with the GPRS mobile allocation to which the MA_NUMBER refers. Range: 0 to 3.



>>Direct encoding of hopping RF channel configuration





>>> HSN 


Channel description 10.5.2.5-44.018
The HSN field (6 bit) is the binary representation of the hopping sequence number, see 3GPP TS 45.002. Range: 0 to 63.

>>Fast_power_control
C

Boolean

Stage2-43.051
Fast power control parameter which takes two values on or off.

>>Coding scheme


Enumerated

(,)
Modulation schemes used for RB : 43.051 Annex A

>>Description of the multislot configuration
C

Multislot Allocation
10.5.2.21b-44.018
This information element is included if so indicated by the channel type and TDMA offset field in the Channel Description information element and is used to assign channels that do not carry a main signalling link in a multislot configuration. It indicates how the used timeslots are divided into separate channel sets.







>PDTCH parameters
C




>>MEASUREMENT_INTER-VAL (5 bit field)



If present, this field is encoded as the MEASUREMENT_INTERVAL field in the PACKET DOWNLINK ASSIGNMENT message in GSM 04.60. This information field indicates the number of block periods from start of the one assigned measurement period to the beginning of the next measurement period.

>>LINK_QUALITY_MEASURE-MENT_MODE  (2 bit field)




This field is encoded as the LINK_QUALITY_MEASUREMENT_MODE in the PACKET DOWNLINNK ASSIGNMENT message in GSM 04.60.

This field determines the measurements to be included within the EGPRS Timeslot Link Quality Measurements IE

>>PDTCH rate
C

Enumerated

(full,half)
43.051-Annex. A

Table 5. Radio Bearer Setup IEs
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