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Proposed CR to GSM 04.14 to introduce EGPRS Test Mode Rev 2
5.4
Multi-slot test mode for GPRS
The following test modes apply to both GPRS and EGPRS .
5.4.1
Initiation

5.4.1.1
MS Declaration

The manufacturer shall declare the MS test mode capability before test mode initiation. The possible declarations are as follows:

a)
MS is capable of transmitting a pseudo-random data sequence in RLC data blocks

b)
MS is capable of transmitting looped-back RLC data blocks

c)
MS is capable of both a) and b).

The specifics of test mode initiation and operation depend on what capability the MS has declared.  In addition to options a),b) and c), an EGPRS MS shall also support the EGPRS Radio Block Loopback Mode defined in section 5.5.

5.4.1.2
Establishment of uplink TBF

The MS is assumed to be GPRS attached, in packet idle mode.

The SS establishes a downlink TBF on one timeslot, according to normal procedures as defined in 04.60.

The SS orders the MS into GPRS test mode by transmitting a GPRS_TEST_MODE_CMD (Layer 3 message, SAPI 1) with parameter PDU Description set to define the number of PDUs and number of octets within the PDUs that the MS is to transmit in the uplink during the test. The SS then starts timer TT02.

If the MS has declared c) capability in section 5.4.1.1, then the M bit in the GPRS_TEST_MODE_CMD message shall determine whether the MS operates the test mode in mode a) or mode b).

This commands the MS to request the establishment of an uplink TBF, in RLC unacknowledged mode, according to normal procedures as defined in 04.60. Upon receipt of the MS request for uplink resources, the SS stops timer TT02 and proceeds with the establishment of the uplink TBF, by assigning a Dynamic Allocation uplink TBF.If the MS is operating in mode a), the SS releases the downlink TBF according to normal procedures as defined in 04.60.  If the MS is operating in mode b), the downlink TBF continues throughout test mode operation.

The SS shall not send a new GPRS_TEST_MODE_CMD to the MS unless the currently activated multi-slot test mode for GPRS is terminated.

When the MS has activated the multi-slot test mode for GPRS, the received RLC data blocks (on the MS side) shall not be passed to LLC.

5.4.2
Operation

5.4.2.1
MS Operating in mode a)

The SS sets the USF field in blocks transmitted on the downlink to address the MS. The MS shall transmit RLC data blocks obeying USF, according to the normal rules for transmission, as defined in 04.60.

For the uplink the data payload of the RLC data blocks shall contain a pseudorandom data sequence, as specified in clause 5.4.4.  The blocks shall have valid MAC headers and may have valid RLC headers.  The blocks shall be processed by Layer1 in the normal manner.

Where multiple transmit timeslots are active, the same data as is carried in the RLC data block in the first timeslot may be used in RLC data blocks carried in subsequent time-slots. The blocks shall have valid MAC headers and may have valid RLC headers. The blocks shall be processed by Layer 1 in the normal manner.

5.4.2.2
MS Operating in mode b) 

The SS shall transmit RLC data blocks on the downlink TBF containing a pseudorandom data sequence in the data payload of the block, as specified in clause 5.4.4. The blocks shall have valid MAC and RLC headers. The SS shall apply the same channel coding scheme on the downlink data blocks as the commanded coding scheme on the uplink. The blocks shall be processed by Layer 1 in the normal manner.

The SS sets the USF field in blocks transmitted on the downlink to address the MS. The MS shall transmit RLC data blocks obeying USF, according to the normal rules for transmission, as defined in 04.60.

For the uplink, the data payload of the RLC data blocks shall contain the data payload of the RLC data blocks transmitted on the downlink TBF. The blocks shall have valid MAC headers and may have valid RLC headers. The countdown procedure shall not be used for the uplink RLC data blocks (CV=15).

When RLC/MAC control blocks are received on the downlink, the MS may repeat on the uplink the pseudorandom sequence carried in the previous uplink RLC data blocks.

When RLC/MAC control blocks are sent on the uplink, the MS may discard the pseudorandom sequence that would otherwise have been transmitted at that time.Where multiple transmit timeslots are active, and only one downlink timeslot is active, the same data as is carried in the RLCdata block in the first timeslot may be used in RLC data blocks carried in subsequent time-slots. The blocks shall have valid MAC headers and may have valid RLC headers. The blocks shall be processed by Layer 1 in the normal manner.

5.4.2.3
Operational constraints applying to both modes

During test mode operation, the MS shall continue to receive RLC/MAC control blocks sent on the downlink, and shall respond normally.

5.4.3
Termination
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Termination of the test mode occurs for test mode operating in mode a), either when the requested number of PDUs have been transmitted on the uplink TBF, or when the SS initiates the TBF release. For test mode operating in mode b), termination of test mode occurs when the SS terminates the downlink TBF, or when the SS initiates PDCH release for the uplink TBF.

5.4.4
PN Sequence Definition

The data to be inserted into the data part of the RLC/MAC data blocks is generated using any binary pseudorandom sequence generator with a cycle of 32,767 bits or greater (for example CCITT defined PN15, PN22 etc.).

Example test patterns may be found in CCITT recommendation O.153 Fascicle IV.4, (Basic parameters for the measurement of error performance at bit rates below the primary rate, Melbourne 1988) clause 2.1.

5.4.5
Optional Multi-slot operation

To facilitate production tests and for other purposes, the MS may optionally implement the following extension to this test mode.

If the downlink TBF is established on more than one timeslot, the MS shall transmit in the second uplink timeslot (if present) RLC/MAC blocks received on the second downlink timeslot, and shall transmit in the third uplink timeslot (if present) RLC/MAC blocks received in the third downlink timeslot and so on.

If more transmit timeslots are present than receive timeslots, then the contents of uplink timeslots that do not map to downlink timeslots shall be the same as in the last timeslot that maps to downlink.

However, if the downlink TBF contains only a single timeslot the MS must fill all uplink timeslots as defined in subclause 5.4.2 above.

In this description, downlink timeslots are counted from the "Downlink Timeslot Offset" in the mode flag of the GPRS_TEST_MODE_CMD. For example, if the "Downlink Timeslot Offset"  is set to 3, TN3 shall be treated as the first downlink timeslot if a TBF is established in TN3. If TN3 does not support a TBF, the first active timeslot after TN3 shall be treated as the first downlink timeslot. The counting sequence is continuous through TN7 and TN0.

Uplink timeslots are always counted from TN0.
5.5 EGPRS Radio Block Loopback Mode

EGPRS radio block loopback mode differs from the multi-slot test mode for GPRS detailed in section 5.4 in one major way. In GPRS test mode B, data was looped back at the RLC/MAC level. This meant the PRBS data was decoded by the MS then recoded before being sent back to the SS. All of the coding schemes in EGPRS are convolutionally encoded before transmission. This does not make them very suitable for BER testing. 

Siemens: The comment above should be mentioned in the “reason for change” and not in the spec. itself O.K.
The following loopback path is used:



5.5.1 Initiation

The MS is assumed to be GPRS attached, in packet idle mode.

The SS establishes a downlink TBF on one timeslot, according to normal procedures as defined in 04.60.

The SS orders the MS into EGPRS radio block loopback mode by transmitting a EGPRS_START_TEST_MODE_CMD (Layer 3 message, SAPI 1). The SS then starts timer TT02.

This commands the MS to send two copies of the EGPRS_TEST_MODE_ECHO_ACK message with the maximum number of filler octets (148). This will force the MS to request the establishment of an uplink TBF, in RLC unacknowledged mode, according to normal procedures as defined in 04.60. Upon receipt of the MS request for uplink resources, the SS stops timer TT02 and proceeds with the establishment of the uplink TBF, by assigning a Dynamic Allocation uplink TBF.
 The downlink and uplink TBF continue throughout test mode operation, as described in 5.5.2.
Siemens: Normally the DL-TBF ends if a RLC-datablock with FBI=1 has been send by SS. The EGPRS_START_TEST_MODE_CMD is only 3bytes long and when no further LLC-PDU’s are following the FBI should be set to 1. If FBI(1 no filler octets are allowed. To keep the DL-TBF alive during the whole test-mode procedure seems to be very hard to realise with this CR.   Ericsson suggested to work with OPEN end TBF. 
Agreed to have DL TBF alive during the entire test. 
5.5.2 Operation

The downlink TBF shall remain open throughout radio block loopback mode operation. To prevent timer T3190 from expiring, the SS shall periodically send a EGPRS_TEST_MODE_ECHO_CMD to the MS. If the MS receives this command it must then transmit an EGPRS_TEST_MODE_ECHO_ACK. The number of filler octets that shall be used in the EGPRS_TEST_MODE_ECHO_ACK are specified in the Ack Fill parameter of the EGPRS_TEST_MODE_ECHO_CMD and shall correspond to the RLC data unit size able to be sent with the MCS assigned in the uplink TBF. The EGPRS_TEST_MODE_ECHO_CMD shall have the USF set to that which was assigned to the MS in the uplink assignment in 5.5.1.  This allows the MS to send one RLC data block and prevents timer T3180 from expiring. The MS shall not end the uplink TBF because it still has data (EGPRS_TEST_MODE_ECHO_CMD) to send. 
Siemens: The release of the DL-TBF is not only controlled by the T3190 timer but also controlled by the FBI mechanism as mentioned above. The UL-TBF can only be kept alive when at no time the Countdown-Procedure has been started. The starting point of the Countdown-Procedure depends on the BS_CV_MAX value send in SI13. This value could be set to 0 which deactivates the Countdown-Procedure. This could be implemented in  this TestMode (mention this in the spec.).  Need clarification.  
Are we agreed to keep physical parameters without UL TBF alive? 1 week. 
After the MS has been assigned a Dynamic Allocation uplink TBF, the SS shall start timer TT03. After this timer expires the SS shall start to transmit radio blocks to the MS using the same downlink resources as the existing downlink TBF. The radio blocks shall be filled with pseudorandom data as specified in 5.5.4, contain one of the test mode control messages (EGPRS_START_TEST_MODE_CMD, EGPRS_TEST_MODE_ECHO_CMD or EGPRS_END_TEST_MODE_CMD) or contain an RLC/MAC control message. If the radio blocks are filled with pseudorandom data, they shall not be given RLC/MAC headers or pass through the channel coding process. For the blocks not filled with pseudorandom data, the USF shall only be set to that which was assigned to the MS in the uplink assignment when the test mode control message EGPRS_TEST_MODE_ECHO_CMD is sent or in the special case mentioned below. 
Siemens: For the transmission of the Test Mode Ctr Message EGPRS_TEST_MODE_ECHO_CMD we have the same problem as mentioned above for the EGPRS_START_TEST_MODE_CMD.
The MS shall receive all radio blocks and shall send them to the SS using the same uplink resources as the existing  uplink TBF. 
Siemens: Are the TestMode Ctrl messages and the RLC-Ctrl messages looped back?
Test mode control messages and any other RLC/MAC control messages received by the MS shall also be sent to RLC/MAC. If the MS requires to send an RLC/MAC control message relating to the downlink TBF (eg an EGPRS Packet Downlink Ack/Nack), this shall override any test mode radio block  that was to be sent on the uplink. In addition, if the RLC/MAC layer on the MS sends an RLC data block as a result of seeing a USF corresponding to its uplink assignment, this shall also override any test mode radio block that was to be sent.
The MS must obey any RLC/MAC control messages referring to the uplink or downlink TBF. The downlink psuedorandom data will always be transmitted on the same downlink resource as the downlink resource, it must always be sent back to the SS using the same uplink resource as the uplink TBF. If the uplink TBF is changed such that a higher modulation and coding scheme is to be used, the SS shall send a EGPRS_TEST_MODE_ECHO_CMD without setting the USF, specifying in the filler octets parameter, the number of filler octets for the new uplink assignment. This ensures that the MS will not run out of data on the uplink and end the uplink TBF.
The SS may monitor the number of EGPRS_TEST_MODE_ECHO_ACK responses received on the uplink relative to the number of EGPRS_TEST_MODE_ECHO_CMD messages sent on the downlink and if it is determined that there are too many of these responses waiting in the RLC/MAC layer of the MS, it may send Packet Downlink Dummy Control Block with the USF set to that assigned to the MS to allow the MS to transmit an RLC data block.   

To differentiate between blocks containing pseudorandom data and control messages, the stealing flags shall be used. The stealing flags shall indicate the contents of the next radio block on the same timeslot. 

Using the same notation as 05.03, if q(0), q(1), … q(7) = 0,0,0,0,0,0,0,0 the next radio block shall contain pseudorandom data. If q(0), q(1), …, q(7) = 1,1,1,1,1,1,1,1 the next radio block shall contain a control message. A control message shall use the stealing flags in the normal manner. A radio block containing a control message shall always be followed on the same timeslot by a radio block containing pseudorandom data.

5.5.3 Termination

The SS orders the MS to terminate EGPRS radio block loopback mode by transmitting the EGPRS_END_TEST_MODE_CMD message (layer 3 message, SAPI 1). If the downlink TBF terminates during EGPRS test mode, EGPRS test mode shall also be terminated.  If EGPRS test mode is terminated, the MS shall stop transmitting on the uplink, discard any data associated with the uplink TBF and return to packet idle mode.

If EGPRS radio block loopback mode is not running, the MS shall ignore any  EGPRS_END_TEST_MODE_CMD message.


5.5.4 PN Sequence Definition

The data to be inserted into the radio blocks transmitted to the MS is generated using any binary pseudorandom sequence generator with a cycle of 32,767 bits or greater (for example CCITT defined PN15, PN22 etc.).

Example test patterns may be found in CCITT recommendation O.153 Fascicle IV.4, (Basic parameters for the measurement of error performance at bit rates below the primary rate, Melbourne 1988) clause 2.1.

5.5.5 Support of EGPRS Class A Mobiles

EGPRS radio block loopback mode makes provision for EDGE Class A MS in the following manner. If the uplink TBF was established using a GMSK modulation scheme, and the downlink is 8PSK modulated, a radio block sent on a downlink timeslot using 8PSK modulation should be followed by two radio blocks on the same timeslot where nothing is transmitted.  The MS shall retransmit the data over the following three radio blocks on the matching uplink timeslot. If the SS wishes to transmit something using GMSK modulation on the downlink, it should not use one of the two blocks where nothing is to be transmitted. 

5.5.6 Optional Multi-slot operation

To facilitate production tests and for other purposes, the MS may optionally implement the following extension to this test mode.

If the downlink TBF is established on more than one timeslot, the MS shall transmit in the second uplink timeslot (if present) radio blocks received on the second downlink timeslot, and shall transmit in the third uplink timeslot (if present) radio blocks received in the third downlink timeslot and so on.

If more transmit timeslots are present than receive timeslots, then the contents of uplink timeslots that do not map to downlink timeslots shall be the same as in the last timeslot that maps to downlink.

However, if the downlink TBF contains only a single timeslot the MS must fill all uplink timeslots as defined in subclause 5.5.2 above.

In this description, downlink timeslots are counted from the "Downlink Timeslot Offset" in the mode flag of the EGPRS_START_TEST_MODE_CMD. For example, if the "Downlink Timeslot Offset"  is set to 3, TN3 shall be treated as the first downlink timeslot if a TBF is established in TN3. If TN3 does not support a TBF, the first active timeslot after TN3 shall be treated as the first downlink timeslot. The counting sequence is continuous through TN7 and TN0.

Uplink timeslots are always counted from TN0.

5.5.7 Optional use of a proprietary control message

Radio blocks sent on the downlink may contain proprietary commands which may optionally be supported by the MS. 

In addition to the use of stealing flags detailed in 5.5.2, if the stealing flags q(0), q(1), … q(7) = 1,0,1,0,1,0,1,0 the next radio block on the same timeslot shall contain a proprietary command. The EGPRS_START_TEST_MODE_CMD Proprietary Command parameter shall signal whether the SS shall indicate proprietary commands.  A proprietary command shall use the stealing flags in the normal manner. 

8.12 
Timer values

TT01: To be started when a CLOSE_TCH_LOOP_CMD or CLOSE_Multi-slot_LOOP_CMD is sent. To be stopped when the corresponding CLOSE_TCH_LOOP_ACK or CLOSE_Multi-slot_LOOP_ACK is received.


Recommended value: [2.5 seconds].

TT02: To be started when a GPRS_TEST_MODE_CMD is sent. To be stopped when the MS requests uplink resources.


Recommended value: [2.5 seconds].

TT03: To be started when a Packet Uplink Assignment has been sent to an MS following the transmission of an EGPRS_START_TEST_MODE_CMD. 


Recommended value: [50 ms].
8.13
GPRS_TEST_MODE_CMD

This message is only sent in the direction SS to MS.

Information Element
Reference
Presence
Format
Length

Protocol discriminator
GSM 04.07 sect. 11.2.1
M
V
½

Skip indicator
GSM 04.07 sect. 11.2.2
M
V
½

Message type

M
V
1

PDU description

M
V
2

Mode Flag

M
V
1

where message type is:

8
7
6
5
4
3
2
1
bit no.

0
0
1
0
0
1
0
0
Octet 1

PDU Description is:

8
7
6
5
4
3
2
1
bit no.

L
0

Spare
0

Spare
0

Spare
d11


d10
d9
d8
Octet 1

d7
d6
d5
d4
d3
d2
d1
d0
Octet 2

PDU Description only applies if the MS is operating in mode a).  The PDU consists of the pseudorandom data sequence only, ie, it shall not contain any header information or FCS field.

L = 1
PDUs of  constant length from 140 up to 1560 octets shall be transferred. The maximum length of the PDU is an implementation specific issue and shall be declared for the implementation to be tested. The number of PDUs to be transmitted is expressed by d11 – d0 as a binary representation. Range is 1 to 4095.

d11
d10
d9
d8
d7
d6
d5
d4
d3
d2
d1
d0


0
0
0
0
0
0
0
0
0
0
0
0
= See Note

0
0
0
0
0
0
0
0
0
0
0
1
= 1

0
0
0
0
0
0
0
0
0
0
1
0
= 2

0
0
0
0
0
0
0
0
0
0
1
1
= 3

. . .













1
1
1
1
1
1
1
1
1
1
1
1
= 4095

NOTE: 
When the number of PDUs is set to zero, it may optionally be interpreted by the MS as meaning an infinite number of PDUs to be transmitted in the TBF. Infinite duration TBFs are not supported through normal RLC/MAC operation. Therefore, implementation of this feature is left as optional.  

L = 0
Reserved

Mode Flag is:

8
7
6
5
4
3
2
1
bit no.

0

Spare
0 

Spare
0 

Spare
0

Spare
Downlink Timeslot Offset
M
Octet 1

M = 0
If the MS implements both looping the received data back to the transmitter and internally generating the pseudorandom data, then if this bit is set to '0' the MS shall itself generate the pseudorandom data. Otherwise the MS may ignore this bit.

M = 1
If the MS implements both looping the received data back to the transmitter and internally generating the pseudorandom data, then if this bit is set to '1' the MS shall select the loop back option. Otherwise the MS may ignore this bit.

Downlink Timeslot Offset –field shall be coded as binary representation of the timeslot number as follows:

000 = TN0 

001 = TN1

010 = TN2

011 = TN3

100 = TN4

101 = TN5

110 = TN6

111 = TN7
8.14 EGPRS_START_TEST_MODE_CMD

This message is only sent in the direction SS to MS.

Information Element
Reference
Presence
Format
Length

Protocol discriminator
GSM 04.07 sect. 11.2.1
M
V
½

Skip indicator
GSM 04.07 sect. 11.2.2
M
V
½

Message type

M
V
1

Mode Flag

M
V
1

where message type is:

8
7
6
5
4
3
2
1
bit no.

0
0
1
0
0
1
0
1
Octet 1

Mode Flag is:

8
7
6
5
4
3
2
1
bit no.

0

Spare
0 

Spare
0 

Spare
0

Spare
Downlink Timeslot Offset
Proprietary Messages
Octet 1

Proprietary Messages = 0 
The SS shall not use the stealing flag mechanism detailed in 5.5.7 to transmit proprietary messages.

Proprietary Messages = 1 
The SS shall use the stealing flag mechanism detailed in 5.5.7 to transmit proprietary messages.

If the MS does not support proprietary messages, this bit shall be regarded as a spare.

Downlink Timeslot Offset –field shall be coded as binary representation of the timeslot number as follows:

000 = TN0 

001 = TN1

010 = TN2

011 = TN3

100 = TN4

101 = TN5

110 = TN6

111 = TN7
8.15 EGPRS_TEST_MODE_ECHO_CMD

This message can be sent in the direction SS to MS
Information Element
Reference
Presence
Format
Length

Protocol discriminator
GSM 04.07 sect. 11.2.1
M
V
½

Skip indicator
GSM 04.07 sect. 11.2.2
M
V
½

Message type

M
V
1

Ack Fill

M
V
1

where message type is:

8
7
6
5
4
3
2
1
bit no.

0
0
1
0
0
1
1
0
Octet 1

Ack Fill – the field shall represent the number of filler octets which should be used in the EGPRS_TEST_MODE_ECHO_ACK response as follows.

0000 = 22 filler octets should be used  

0001 = 28 filler octets should be used
0010 = 37 filler octets should be used
0011 = 44 filler octets should be used
0100 = 56 filler octets should be used
0101 = 74 filler octets should be used 

0110 = 112 filler octets should be used
0111 = 136 filler octets should be used

1000 = 148 filler octets should be used
Siemens: Isn’t the header (Information Element, Protocol discriminator, Skip indicator) missing in the calculation of the number of filler octets?  Will be checked. 
8.16 EGPRS_TEST_MODE_ECHO_ACK

This message can be sent in the direction MS to SS.

Information Element
Reference
Presence
Format
Length

Protocol discriminator
GSM 04.07 sect. 11.2.1
M
V
½

Skip indicator
GSM 04.07 sect. 11.2.2
M
V
½

Message type

M
V
1

Filler Octets

M
V
22-148

where message type is:

8
7
6
5
4
3
2
1
bit no.

0
0
1
0
0
1
1
1
Octet 1

The number of filler octets is obtained from the EGPRS_TEST_MODE_ECHO_CMD which prompted this to be sent. The exception to this is when this is sent in response to a EGPRS_START_TEST_MODE_CMD in which case the maximum length of 148 should be used. The filler octets should be filled with 0x2B. 
8.16 EGPRS_END_TEST_MODE_CMD

This message is only sent in the direction SS to MS.

Information Element
Reference
Presence
Format
Length

Protocol discriminator
GSM 04.07 sect. 11.2.1
M
V
½

Skip indicator
GSM 04.07 sect. 11.2.2
M
V
½

Message type

M
V
1

where message type is:

8
7
6
5
4
3
2
1
bit no.

0
0
1
0
1
0
0
0
Octet 1
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