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Introduction

The intention of this contribution is to introduce the ON/OFF Switched Radio Block Loop-back, which could be used in EGPRS test mode.

During the last 3GPP TSG GERAN WG4 EDGE the EGPRS test mode has been discussed and it was proposed to improve it so, that it would became possible to keep Uplink TBF alive during the test, without possible collisions due to Radio Block Loop-back.  

Additionally, as it already was mentioned, the EGPRS test mode based on the GPRS test mode does not meet two important testing requirements unique to EGPRS: a BER test and the related Bit Error Probability (BEP) test, therefore the new improved Test Mode should be able to perform them.  

ON/OFF Switched Radio Block Loop-back (SRBL)

Procedures and requirements: 

1. Both BER and BEP tests are required that the row bits (before decoding) should be sent back to the SS for comparing with the original bit-stream in the SS.

2. The BEP test could be performed in one phase, if the BER of the same row bits would be calculated in the MS.

3. The control RLC/MAC block must be distinguished at the MS to avoid any confusion. The existing combination of stealing bits could be used (Table 1).

4. The SRBL must be OFF for the periods of time when the MS transmits Radio Blocks. Since CS1 would not be used for data in EGPRS Test Mode “SPBL OFF” could be controlled by the “Payload Type field” bits combination (Table 2) or by the stealing bits code.
5. The SRBL must be ON for both BER and BEP all the time, except the time when the MS transmits Radio Blocks. . “SPBL ON” could be controlled by the “Payload Type field” bits combination (Table 2) or by the stealing bits word-code.
6. The SS should be able to initiate “BEP Report Request” (MEAN_BEP from 04.60) massage.

7. The MS must sent the BEP value to SS, as a respond to “BEP Report Request”

8. The ON/OFF switched Radio Block Loop-back should be able to perform the BEP test in one phase.

9, The SRBL should be able to change physical parameters (frequency, time slot, and output power…) during the test. 

Stealing Bits for CS1 in EGPRS Test.

Content
Stealing Bits

User Data
00000000

CONTROL/CS1
11111111

Table 1.

Payload Type field

bit
8 7
Payload Type
Payload Type in EGPRS Test Mode

0 0
RLC/MAC block contains an RLC data block
 SRBL ON

RLC/MAC block contains an RLC/MAC control block that does not include the optional octets of the RLC/MAC control header

0 1
RLC/MAC block contains an RLC/MAC control block that does not include the optional octets of the RLC/MAC control header
SRBL OFF

RLC/MAC block contains an RLC/MAC control block that does not include the optional octets of the RLC/MAC control header

10
In the downlink direction, the RLC/MAC block contains an RLC/MAC control block that includes the optional first octet of the RLC/MAC control header.
In the uplink direction, this value is reserved.
SRBL ON

In the downlink direction, the RLC/MAC block contains an RLC/MAC control block that includes the optional first octet of the RLC/MAC control header.
In the uplink direction, this value is reserved

1 1
Reserved. In this version of the protocol, the mobile station shall ignore all fields of the RLC/MAC block except for the USF field
 SPBL OFF

In the downlink direction, the RLC/MAC block contains an RLC/MAC control block that includes the optional first octet of the RLC/MAC control header.
In the uplink direction, this value is reserved

Table 2

ON/OFF Switched Radio Block Loop-back [image: image1.wmf]Demodulator

De-interleaver

Channel

Decoder

Modulator

Interleaver

Channel

Coder

Raduo Block Buffer

Layer 1

RLC/MAC Layer

EGPRS Test Mode=ETM

SF(1)=11111111

BCS=Block Check Sum

PD=Payload Data

HCS=Header Check Sum

PD&SF(1)&CS1&BCS=Control

(MCS1-

MCS9)&(HCS+BCS)=User Data

Burst Formatter

ETM(LoopON/LoopOFF)

 

SRBL Operation

It assumed that the SS (as for normal operation) would be using the existing CS1 modulation scheme for the control massaging. 

Based on foregoing, the control information will be sent to RLC/MAC Layer only, if after de-interleaving and decoding, based on the CS1 algorithm, all 8 stealing bits will be equal 1 and the block check sum, calculated in the MS will be equal BCS incorporated in the received block. 

Since EGPRS does not use CS1 for the user information (only MCS1-MCS9), the “Payload Type Field” (Table 2) in the CS1 PLC/MAC header could be used to control “Loop On” and “Loop Off”. 

The user information should be coded at the SS based on the existing algorithm for MCS1-MCS9 respectively, so that the MS will be using existing decoding algorithms.

The “Loop ON” control signal will be decoded on L2 (RLC/MAC) and will not require any additional L3 massages.

The “Loop ON” will commend the MS to loop-back incoming information, starting from the next block.

The “Loop OFF” control will be decoded on L2 (RLC/MAC) as well.

The “Loop OFF” will command the MS to stop loop-back incoming information, starting from the next block.
Conclusion

The proposed ON/OFF Switched Radio Block Loop-back (SRBL) comply with all requirements presented above and therefore could be used in the EGPRS Test mode.

At the same time, the SRBL does not require any new L3 (04.60) massages, and therefore could be relatively easy standardized and implemented.

The “Loop ON” and “Loop OFF” commands are incorporated in the CS1 PLC/MAC header and therefore could be transmitted along with any control L3 or L2 massages.  

Additionally, SRBL allow to change Physical Parameters such as, frequency, output power, frequency hopping and so on during (any test) for example the “Output Spectrum” test for EGPRS capable MS, without need to reestablish the uplink TBF and avoiding any collision. Such collision could occur when the MS transmits the Radio Block retransmitted by the SRBL and the Radio Block, controlled by USF at the same time. 




� EMBED Visio.Drawing.5  ���











[image: image2.wmf]Demodulator

De-interleaver

Channel

Decoder

Modulator

Interleaver

Channel

Coder

Raduo Block Buffer

Layer 1

RLC/MAC Layer

EGPRS Test Mode=ETM

SF(1)=11111111

BCS=Block Check Sum

PD=Payload Data

HCS=Header Check Sum

PD&SF(1)&CS1&BCS=Control

(MCS1-

MCS9)&(HCS+BCS)=User Data

Burst Formatter

ETM(LoopON/LoopOFF)

_1039297070.vsd
Demodulator�

De-interleaver�

Channel Decoder�

Modulator�

Interleaver�

Channel Coder�

Raduo Block Buffer�

Layer 1�

RLC/MAC Layer�

EGPRS Test Mode=ETM 
SF(1)=11111111
BCS=Block Check Sum
PD=Payload Data
HCS=Header Check Sum�

PD&SF(1)&CS1&BCS=Control�

(MCS1-MCS9)&(HCS+BCS)=User Data�

Burst Formatter�

ETM(LoopON/LoopOFF)�


