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5.4 Multi-slot test mode for GPRS & EGPRS

The following test mode applies 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) or 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 Switched Radio Block Loopback Mode
The EGPRS Switched Radio Block Loopback mode must be supported by an EGPRS MS. It is a Physical RF layer loopback performed before channel decoding designed to support BER testing. 
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 Switched Radio Block Loopback Mode by transmitting a EGPRS_START_RADIO_BLOCK_LOOPBACK_CMD (Layer 3 message, SAPI 1). The SS then starts timer TT02.

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. 
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 contain a valid RLC/MAC header (addressing the MS) and an RLC data block (or blocks) to be filled with pseudorandom data as specified in 5.4.4, or contain an RLC/MAC control message. 
When the MS has activated the EGPRS Switched Radio Block Loopback mode, any received RLC data blocks (on the MS side) shall not be passed to LLC.
5.5.2 Operation

The downlink and uplink TBFs shall remain open throughout switched radio block loopback mode operation. Timers T3180 and T3164 shall be disabled throughout switched radio block loopback mode operation to prevent  the uplink TBF from expiring. 
EGPRS Switched Radio Block Loopback mode defines two Sub-modes of operation – Radio Block Loopback ON and Radio Block Loopback OFF. When the EGPRS Switched Radio Block Loopback mode is initiated, the MS shall enter the Radio Block Loopback ON sub-mode. 

Switching between the two Sub-modes is controlled by the use of the Payload Type field in the MAC header of RLC/MAC control messages.  During EGPRS Switched Radio Block Loopback mode, the Payload Type field conveys two pieces of information – whether or not the optional octets of the RLC/MAC control header have been included (as for normal operation) and an instruction to change between Radio Block Loopback Sub-modes. If in Radio Block Loopback Sub-mode ON, an instruction to turn ON the Radio Block Loopback Sub-mode shall be ignored, similarly an instruction to turn OFF the Radio Block Loopback Sub-mode when in Radio Block Loopback Sub-mode OFF. The MS shall stay in EGPRS Switched Radio Block Loopback Mode whether in Radio Block Loopback Sub-mode ON or OFF until it is terminated by the procedure detailed in 5.5.3.

bit
8 7
Payload Type meaning during normal operation
Payload Type meaning  in EGPRS Switched Radio Block Loopback Mode
Loopback Sub-Mode Control

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

Loopback Sub Mode ON

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

Loopback Sub Mode OFF

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.
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

Loopback Sub-Mode ON

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

Loopback Sub-Mode OFF

If in Radio Block Loopback Sub-mode ON, the MS shall receive all radio blocks and, before they pass through the decoding process (see figure in section 5.5), shall send them to the SS using the same uplink resources as the existing  uplink TBF. The radio blocks shall also pass through the decoding process and if the RLC/MAC header is  successfully decoded shall be sent to RLC/MAC.  When in Radio Block Loopback Sub-mode ON, the MS should not send any control messages or data from RLC/MAC to its own Physical Link layer for transmission.
If in Radio Block Loopback Sub-mode OFF,  the MS shall not loopback any radio blocks received. It can send control messages or data to be transmitted, following the normal procedures in 04.60 for a dynamic allocation.
Whether in Radio Block Loopback Sub-mode ON or OFF, the MS must obey any RLC/MAC control messages referring to the uplink or downlink TBF.  

5.5.3 Termination

The SS orders the MS to terminate EGPRS Switched Radio Block Loopback Mode by transmitting a Packet TBF release, releasing the uplink and downlink TBFs. If timer T3190 expires EGPRS Switched Radio Block Loopback 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.

5.5.4 Support of EGPRS Class A Mobiles

EGPRS Switched 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 by the SS on a downlink timeslot using 8PSK modulation should be followed by two radio blocks on the same timeslot where the SS does not transmit any data. The MS shall retransmit the received 8PSK data over the following three radio blocks on the matching uplink timeslot. 
A Class A MS shall not retransmit the last 16 encrypted bits  received in an 8PSK radio block when retransmitting it using GMSK modulation. 
5.5.5 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) 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_RADIO_BLOCK_LOOPBACK_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.
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 an MS has requested uplink resources following the transmission of an EGPRS_START_RADIO_BLOCK_LOOPBACK_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_RADIO_BLOCK_LOOPBACK_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
0

Spare
Octet 1

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
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