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Introduction

At their last meeting, RAN WG2 have described the model of signalling for compressed mode in TS 25.302. The network sends the compressed mode pattern to the UE through RRC signalling, prior to sending compressed frames. The parameters describing the format of a compressed frame are signalled to the NodeBs at initial configuration. An in-band notification from RNC to NodeB then indicates, for each radio frame, whether compressed mode must be applied or not.

This paper first defines the RNSAP and NBAP procedures used to send the compressed frame parameters. It then discusses the advantages of in-band compared to out-band signalling and presents several solutions to support the required in-band signalling on Iur/Iub interfaces.

Initial configuration of compressed frame parameters

The parameters that are needed to describe a compressed frame are :

- TGL : Transmission Gap Length, duration of no transmission, expressed in number of slots.

- SN : The slot number when the transmission gap starts

These parameters characterise a transmission gap in a compressed frame.

It is proposed to add these parameters to the Radio Link Setup, RL Reconfigure, and RL Reconfiguration Prepare messages.

Proposed changes to S25.423:

9.1.2
RADIO LINK SETUP REQUEST

9.1.2.1
FDD Message

Information Element
Reference
Type

Message Type

M

Transaction ID 

M

S-RNTI

M

D-RNTI

O

Allowed Queuing Time

O

DCH Information

M

   DCH ID

M

   DCH Combination Indicator

O

   DCH Allocation/Retention Priority

M

   DCH Frame Handling Priority

M

   Transport Format Set (DL)

M

   Transport Format Set (UL)

M

   UL DCH FP Mode

M

   Payload CRC Present Indicator

M

TFCS (UL)

M

TFCS (DL)

M

Uplink Scrambling Code

M

UL Channelisation Codes

M

  Channelisation Code Length (UL)

M

DL Channelisation Codes

M

  Channelisation Code Length (DL)

M

RL Information

M

   RL-ID

M

   UTRAN Cell Identifier (UC-Id) 

M

   Frame Offset

M

   Chip offset

M

   Diversity Control Field

C2

   Initial DL TX Power

C1

   Primary CCPCH Ec/Io

C1

   DL DPCH Eb/Io

C1

   Propagation Delay

O

Uplink Eb/No Target

M

Maximum Uplink Eb/No 

M

Minimum Uplink Eb/No 

M

DL Compressed frame TGL

O

DL Compressed frame SN

O

DSCH Information

O

   RL ID

M

   MACd-MACsh Transport Format Set

M

C1= Either a) Initial DL TX Power or b) Primary CCPCH Ec/Io together with DL DPCH Eb/Io may be present.

C2=present only if # of RL >1

9.1.10
RADIO LINK RECONFIGURATION PREPARE
9.1.10.1
FDD Message

Information Element
Reference
Type

Message Type

M

Transaction ID 

M

Allowed Queuing Time

O

DCHs to Modify

O

      DCH ID

M

      DCH Allocation/Retention Priority

O

      DCH Frame Handling Priority

O

      Transport Format Set (DL)

O

      Transport Format Set (UL)

O

      UL DCH FP Mode

O

DCHs to Add

O

      DCH ID

M

      DCH Combination Indicator

O

      DCH Allocation/Retention Priority

M

      DCH Frame Handling Priority

M

      Transport Format Set (DL)

M

      Transport Format Set (UL)

M

      UL DCH FP Mode

M

      Payload CRC Present Indicator

M

DCHs to Delete

O

      DCH ID

M

TFCS (DL)

M

TFCS (UL)

M

Uplink Scrambling code

O

UL Channelisation Codes

O

   Channelisation Code (UL)

M

DL Channelisation Codes

O

   Channelisation Code Length (DL)

M

Uplink Maximum Eb/No 

M

Uplink Minimum Eb/No 

M

DL Compressed frame TGL

O

DL Compressed frame SN

O

DSCH Information

O

   RL ID

M

   MACd-MACsh Transport Format Set

M

9.1.15
RADIO LINK RECONFIGURATION REQUEST

9.1.15.1
FDD Message

Information Element
Reference
Type

Message Type

M

Transaction ID 

M

Allowed Queuing Time

O

DCHs to Modify

O

      DCH ID

M

      DCH Allocation/Retention Priority

O

      DCH Frame Handling Priority

O

      Transport Format Set (DL)

O

      Transport Format Set (UL)

O

      UL DCH FP Mode

O

DCHs to Add

O

      DCH ID

M

      DCH Combination Indicator

O

      DCH Allocation/Retention Priority

M

      DCH Frame Handling Priority

M

      Transport Format Set (DL)

M

      Transport Format Set (UL)

M

      UL DCH FP Mode

M

      Payload CRC Present Indicator

M

DCHs to Delete

O

      DCH ID

M

TFCS (DL)

O

TFCS (UL)

O

Uplink Maximum Eb/No 

M

Uplink Minimum Eb/No 

M

DL Compressed frame TGL

O

DL Compressed frame SN

O

DSCH Information

O

   RL ID

M

   MACd-MACsh Transport Format Set

M

9.2.2.x
DL Compressed Frame TGL
Compressed Frame TGL is the Transmission Gap Length, i.e. the duration of the transmission gap in a downlink frame, expressed in number7 of slots.
9.2.2.x
DL Compressed Frame SN
Compressed Frame SN is the Slot Number where the transmission gap starts within the downlink frame.

Proposed changes to S25.433 :

9.1.2
RADIO LINK SETUP REQUEST 

9.1.2.1
FDD message
This message is sent from CRNC to Node B in order to start radio link setup for the UE in the Node B. 

Information Element
Reference
Type

Message Discriminator

M

Message Type

M

CRNC Communication Context ID

M

Transaction ID

M

UL Scrambling Code

M

UL Channelisation Code

M

Length of UL Channelisation Code

M

DCH Information

M

DCH ID

M

DCH Combination Ind

O

UL FP mode

M

Payload CRC Presence Indicator

M

DCH Frame Handling Priority

O

UL Transport Format Set 

M

DL Transport Format Set 

M

ToAWS

M

ToAWE

M

UL Transport Format Combination Set

M

UL TFCI used flag

(FFS)

DL Transport Format Combination Set

M

DL TFCI used Flag

(FFS)

RL Information

M

RL ID

M

UC-Id

M

Frame Offset

M

Chip Offset

M

Propagation Delay

O

Diversity Control Field

C


DL Scrambling Code

M

DL Channelisation Code

M

DL Channelisation Code Number

M

Initial DL transmission power

M

Maximum DL power

M

Minimum DL power

M

UL Eb/No Target

M

DL Compressed frame TGL

O

DL Compressed frame SN

O

9.1.10
RADIO LINK RECONFIGURATION PREPARE

9.1.10.1
FDD Message

Information element
Reference
Type

Message Discriminator

M

Message type

M

Node B Communication Context ID

M

Transaction ID 

M

DCHs to modify

O

DCH ID

M





UL FP mode

O

DCH Frame Handling Priority

O

Transport format set (DL)

O

Transport format set (UL)

O

ToAWS

M

ToAWE

M

DCHs to add

O

DCH ID

M

DCH Combination Ind

O

UL FP mode

M

Payload CRC Presence Indicator

M

DCH Frame Handling Priority

O

Transport format set (DL)

M

Transport format set (UL)

M

ToAWS

M

ToAWE

M

DCHs to delete

O

DCH ID

M

TFCS (DL)

M

TFCS (UL)

M

Uplink Scrambling code

O

UL Channelisation Codes

O

Channelisation code (UL)

M

RL Information

O

RL ID

M

DL Scrambling Code

M

DL Channelisation Code

M

Channelisation code  Number (DL)

M

Max DL power

O

Min DL power

O

DL Compressed frame TGL

O

DL Compressed frame SN

O

9.1.15
RADIO LINK RECONFIGURATION REQUEST

9.1.15.1
FDD Message

Information element
Reference
Type

Message Discriminator

M

Message type

M

Node B Communication Context ID

M

Transaction ID 

M

DCHs to modify

O

DCH ID

M

UL FP mode

M

DCH Frame Handling Priority

O

Transport format set (DL)

O

Transport format set (UL)

O

ToAWS

M

ToAWE

M

DCHs to add

O

DCH ID

M

DCH Combination Ind

O

UL FP mode

M

Payload CRC Presence Indicator

M





DCH Frame Handling Priority

O

Transport format set (DL)

M

Transport format set (UL)

M

ToAWS

M

ToAWE

M

DCHs to delete

O

DCH ID

M

TFCS (DL)

O

TFCS (UL)

O

Radio Link Information

O

RL ID

M

Max DL Power

O

Min DL Power

O

DL Compressed frame TGL

O

DL Compressed frame SN

O

9.2.2.x
DL Compressed Frame TGL

Compressed Frame TGL is the Transmission Gap Length, i.e. the duration of the transmission gap in a downlink frame, expressed in number of slots.

9.2.2.x
DL Compressed Frame SN

Compressed Frame SN is the Slot Number where the transmission gap starts within the downlink frame.

In-band vs Out-band signalling of the compressed mode command
In-band signalling is always faster than out-band signalling, because it allows a reactivity in the order of 10ms, whereas out-band signalling will require a few hundred ms or more, to go through the different protocol layers.

In the WG2 model, there is no pre-defined compressed mode pattern sent to the NodeBs.  Only the parameters which configure the length and beginning of the transmission gap within one frame are sent in advance.

Using in-band signalling will allow faster activation and variations of compressed mode patterns, because the network can command the NodeBs to start transmitting the compressed frames, just after the compressed mode pattern has been signalled to the UE. With in-band signalling, the RNC can effectively send ON-OFF type of commands on a frame by frame basis, e.g. compressed mode in one 10ms frame, no compressed in the next frame, and compressed mode in the one after.

With out-band signalling, this would not be possible, because there would have to be a certain delay. Also the NBAP procedures that are currently defined do not allow to change the configuration of a radio link without a prior preparation : there has to be a PREPARE-READY-COMMITT sequence.

Proposed solutions for sending in-band compressed mode commands

The solution must allow to send a command for each 10ms radio frame, even if the TTI is longer than 10ms.

Three solutions are foreseen :

1) The command is sent in a Control frame in any AAL2 connection.

If the TTI is longer than 10ms, the Control frame contains one command for each of the 10ms radio frames that belong to the TTI. The Control Frame is sent only when there is a compressed frame in a TTI.

In this case there is little overhead. There is a risk that the control frame is not received. In this case, the NodeB will not apply the compression on the radio, and the UE will not be able to decode the frame correctly. This leads to an error on the radio. However it is already the case for all in-band commands. For example if the DSCH TFI is erroneous, then this will lead to a wrong TFCI on the radio.
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2) There is a separate, dedicated AAL2 connection, which carries control frames every 10ms.

The AAL2 connection is aligned with the TTI of the DCH(s) that the command applies to. The Control Frame carries a command to indicate that the frame is compressed.

There is a bit more overhead than in the first case. The probability and consequences of an erroneous frame transmission are the same as above.

Using a separate AAL2 connection can also have many other applications. It allows to send information related to one radio link, without having to duplicate the same information in all DCH frames for the same radio link.
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3) The command is added to the header of each downlink Data frame.

If the TTI is longer than 10ms, the header contains as many commands as TTI/10ms.

This solutions leads to some overhead (1 bit per Data frame and per TTI/10ms). But the advantage is that the command is attached to each data frame. Therefore if the data frame is not received, it won't be sent on the radio, and this can never lead to wrong compressed mode transmission on the radio, i.e. it can't happen that the UE receives a compressed frame when it expects a non-compressed one and vice versa.

[image: image3.wmf]Payload (1 byte)

7                                                                                      0

Compressed Mode Command


Conclusion

It has been demonstrated that it is feasible to support the model proposed by RAN WG2, and several solutions have been presented. The first and third solutions are based on the existing mechanisms, the third one being less error-prone, but adding a bit more overhead. The second solution is more generic, and can have many other applications.

It is proposed that the meeting decide which of the three solutions can best support the WG2 model for in-band compressed mode commands.
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� This Information Element is present for all the radio links except the first radio link in the Node B.
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