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5
Test Control (TC) protocol procedures and test loop operation

5.1
General description

The UE test loop function  provides access to isolated functions of the UE via the radio interface without introducing new physical interfaces just for the reason of conformance testing. 

NOTE 1:
It should be emphasised that the UE test loop function only describes the functional behaviour of the UE with respect to its external interfaces; physical implementation of the UE test loop function is completely left open to the manufacturer.

The UE test loop function is activated by transmitting the appropriate Test Control (TC) message to the UE, see clause 6. 

The UE test loop function can be operated in two different loopback modes: 

· UE test loop mode 1; and 

· UE test loop mode 2. 

Figure 5.1.1 shows a functional block diagram of UE test loop function for mode 1.

For UE test loop mode 1 the loopback point is located above Layer 2. Depending on the actual radio bearer setup loopback is performed of RLC SDUs or PDCP SDUs according to the procedure specified in clause 5.3.3.2. 

The loop back point for UE test loop mode 1 has been selected above Layer 2  to separate the protocol configurations from the UE test loop function. By configuration of RLC and MAC layers other loop back points may functional be achieved. E.g. by transparent configuration of RLC and MAC layer functional loop back point at Transport channel level can be achieved to implement the reference measurement channels as specified by [3] TS 25.101, Annex A for FDD and by [4] TS 25.102, Annex A for TDD.

For UE test loop mode 2 both data and CRC are looped back. UE test loop mode 2 is intended for Blind Transport Format Detection (BTFD) testing and BLER testing of DL 12.2 kbps reference measurement channel for which loopback of downlink CRC is required. UE test loop mode 2 can also be used for BLER testing of DL 64, 144 and 384 kbps reference measurement channels if the UE supports correspondent UL reference measurement channels. Both received data and CRC bits for the DCH transport channel used for the BTFD test case is returned according to the procedure specified in clause 5.3.3.3. 

A specific radio bearer test mode is specified to be used together with the UE test loop function. The purpose of the radio bearer test mode is to put the UE into a mode where: SS can set up radio bearers to be terminated in the UE test loop function without having to involve CC or SM; and to disable any control mechanisms in NAS protocols or in any UE applications that otherwise could cause the RRC connection to be released.
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Figure 5.1.1: UE Test Loop Mode 1 function (TC =Test Control, LB = Loop Back entity)
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5.3.2
Close UE test loop
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Figure 5.3.2.1: Close UE test loop procedure

5.3.2.1
General

The SS uses the close UE test loop procedure to start the UE Test Loop function in the UE. A prerequisite is that a RAB has been established between SS and UE. See [10] TS 34.108, clause 7 for generic setup procedures.

The UE shall provide for normal Uu layer 1, layer 2 and RRC functionality while the UE test loop function is active. This includes (but is not limited to) handover procedures and normal disconnection of the radio bearer. The loopback shall be maintained across handovers, but after RAB disconnection, the loopback shall cease to exist.

5.3.2.2
Initiation

The SS requests the UE to close its radio bearer test loop by transmitting a CLOSE UE TEST LOOP message. The SS then starts timer TT01.

5.3.2.3
Reception of CLOSE UE TEST LOOP message by the UE

If no radio bearer is established, the UE shall ignore any CLOSE UE TEST LOOP message.

If a radio bearer is established, the UE shall close the test loop and then send back to the SS a CLOSE UE TEST LOOP COMPLETE message. The loopback should be operational prior to the sending of the acknowledge. 

If the test loop is already closed, the UE shall still respond as if the loop had been open, i.e the CLOSE UE TEST LOOP COMPLETE message should be sent.

If UE test mode 1 have been selected then the loop back scheme according to 5.3.2.6 shall be performed by the UE.

If UE test mode 2 have been selected then the loop back scheme according to 5.3.2.7 shall be performed by the UE.

5.3.2.4
Reception of CLOSE UE TEST LOOP COMPLETE message by the SS

Upon reception of the CLOSE UE TEST LOOP COMPLETE message the SS stops timer TT01.

5.3.2.5
TT01 timeout

If TT01 expires, then the SS shall indicate this to the test case. The procedure is then completed.

5.3.2.6
UE test loop mode 1 operation

If the configuration of a radio bearer includes the PDCP protocol layer then the loop back scheme according to 5.3.2.6.1 shall be performed by the UE for the actual radio bearer.

If the PDCP protocol layer is not used for a radio bearer then the loop back scheme according to 5.3.2.6.2 shall be performed by the UE for the actual radio bearer.

5.3.2.6.1
Loopback of PDCP SDUs 

If UE test mode 1 have been selected and the radio bearer setup includes configuration of PDCP protocol layer then the following loop back scheme shall be performed by the UE:

After the UE has closed its radio bearer test loop, every PDCP SDU received by the UE on the active radio bearer (downlink) shall be taken from the output of the PDCP service access point (SAP) and be input to the correspondent PDCP  SAP and transmitted (uplink). 

The UE shall provide for normal PDCP operation.

The PDCP loopback operation is illustrated in figure 5.3.2.6.1.1. 
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Figure 5.3.2.6.1.1: Loop back of PDCP SDU

5.3.2.6.2
Loopback of RLC SDUs 

If UE test mode 1 have been selected and radio bearer setup does not include configuration of PDCP protocol layer then the following loop back scheme shall be performed by the UE:

After the UE has closed its radio bearer test loop, every user data block received by the UE on the active radio bearer (downlink) shall be taken from the output of the RLC service access point (SAP) and be input to the correspondent RLC SAP and transmitted (uplink). The UE reads the UL RLC SDU size parameter from the “LB Setup RB IE#k” parameter associated with the radio bearer, see 6.2. 

If no “LB Setup RB IE#k” parameter is associated with the radio bearer then the UE shall use the same UL RLC SDU size as the received DL RLC SDU. 

For the case when the “UL RLC SDU size” parameter is set to “0” no data shall be returned.

For the case when the “UL RLC SDU size” parameter is set to the same value as the down link (DL) RLC SDU block size then the complete user data block shall be returned, see figure 5.3.2.6.2.1.
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Figure 5.3.2.6.2.1: DL and UL RLC SDU block size equal
( DL RLC SDU size = UL RLC SDU size = N+1)

For the case when the “UL RLC SDU size” parameter is set to a value less than the down link (DL) RLC SDU block size then the UE shall return the first K bits of the received block, where K is the UL block size, see figure 5.3.2.6.2.2.
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Figure 5.3.2.6.2.2: DL > UL RLC SDU block size
( DL RLC SDU size = N+1, UL RLC SDU size = K+1)

For the case when the “UL RLC SDU size” parameter is set to a value bigger than the down link (DL) RLC SDU block size then the UE shall pad the UL send block by repeating the received data block until the UL send block has been filled (truncating the last block if necessary), see figure 5.3.2.6.2.3.
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Figure 5.3.2.6.2.3: DL < UL RLC SDU block size 
( DL RLC SDU size = N+1, UL RLC SDU size = 2*(N+1) + (K+1))
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5.3.3
Open UE test loop
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Figure 5.3.3.1: Open UE test loop procedure

5.3.3.1
General

The SS uses the procedure open UE test loop to deactivate the UE test loop function in the UE.

5.3.3.2
Initiation

The SS requests the UE to open its radio bearer test loop by transmitting a OPEN_UE_TEST _LOOP_CMD message. The SS then starts timer TT01.

5.3.3.3
Reception of OPEN UE TEST LOOP message by the UE

If no radio bearer is established, the UE shall ignore any OPEN UE TEST LOOP message.

If a radio bearer is established, the UE shall open the test loop and send back to the SS a OPEN UE TEST LOOP COMPLETE message. 

If the test loop is already open, the UE shall still respond as if the loop had been closed, i.e the OPEN UE TEST LOOP COMPLETE message should be sent prior to TT01 expiring.

5.3.3.4
Reception of OPEN UE TEST LOOP COMPLETE by the SS

Upon reception of the OPEN UE TEST LOOP COMPLETE message the SS stops timer TT01.

5.3.3.5
TT01 timeout

If TT01 expires, then the SS shall indicate this to the test case. The procedure is then completed.

6
Message definitions and contents

In this clause, only TC protocol messages are described. TC control messages are intended to be sent using the RRC downlink and uplink direct transfer procedures, see [14] TS 25.331 clause 8.1.9 and clause 8.1.10. 

NOTE 1:
A message received with skip indicator different from 0 will be ignored.

NOTE 2:
For general definition of Layer 3 message format see [1] TS 24.007 subclause 11.

NOTE 3:
GSM and 3G test messages uses the same protocol discriminator value ("1111"). Following message type value series are reserved for GSM testing commands as specified by [13] GSM 04.14:
0000xxxx, 0001xxxx and 0010xxxx where x represent 0 or 1. For 3G test commands the message type value series 0100xxxx is reserved. 

6.1
Timer values

TT01: Recommended value: 2,5 seconds.

6.2
CLOSE UE TEST LOOP

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

Information Element
Reference
Presence
Format
Length

Protocol discriminator
[1] TS 24.007, 11.2.3.1.1
M
V
½

Skip indicator
[1] TS 24.007, 11.2.3.1.2
M
V
½

Message type

M
V
1

UE test loop mode

M
V
1

UE test loop mode 1 LB setup

C
LV
1-13

where message type is:

8
7
6
5
4
3
2
1
bit no.

0
1
0
0
0
0
0
0
octet 1

where UE test loop mode is:

8
7
6
5
4
3
2
1
bit no.

0
0
0
0
0
Y1
X2
X1
octet 1

X2=0 and X1=0 then UE test loop mode 1 loop back scheme according to 5.3.2.6 shall be performed by the UE (loopback of RLC SDUs or PDCP SDUs).

X2=0 and X1=1 then UE test loop mode 2 loop back scheme according to 5.3.2.7 shall be performed by the UE (loopback of  transport block data and CRC bits).

Y1 =0 then the DCCH dummy transmission according to 5.3.2.8 shall be disabled.

Y1 =1 then the DCCH dummy transmission according to 5.3.2.8 shall be enabled.

where UE test loop mode 1 LB setup is:


8

7

6

5

4

3

2

1



Length of UE test loop mode 1 LB setup IE 
Octet 1


LB setup list 


Octet 2

Octet N*3+1

N is the number of LB entities in the LB setup list and is less than or equal to 4. 

where LB setup list is:


8

7

6

5

4

3

2

1



LB setup RB IE#1
Octet 2

Octet 3

Octet 4


LB setup RB IE#2
Octet 5

Octet 6

Octet 7


…



LB setup RB IE#N
Octet N*3-1

Octet N*3

Octet N*3+1

where LB Setup RB IE#k is:

8
7
6
5
4
3
2
1
bit no.

0
0
Z13
Z12
Z11
Z10
Z9
Z8
octet 1

Z7
Z6
Z5
Z4
Z3
Z2
Z1
Z0
octet 2

Reserved
Q4
Q3
Q2
Q1
Q0
octet 3

Z13..Z0 = Uplink RLC SDU size in bits 0..16383 (binary coded, Z13 is most significant bit and Z0 least significant bit), see Note 1.
Q4..Q0 = RB identity number, 5..31 (binary coded, Q4 is most significant bit and Q0 least significant bit), where RB identity identifies the radio bearer, see [14] TS 25.331. The range is limited to 5..31 due to RB0 to RB4 are reserved for signalling radio bearers.
NOTE 1
The parameter UL RLC SDU size is only applicable for UE test loop mode 1 and for radio bearers not using the PDCP protocol layer, see 5.3.2.6.2.

6.3
CLOSE UE TEST LOOP COMPLETE

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

Information Element
Reference
Presence
Format
Length

Protocol discriminator
[1] TS 24.007, 11.2.3.1.1
M
V
1/2

Skip indicator
[1] TS 24.007, 11.2.3.1.2
M
V
1/2

Message type

M
V
1

where message type is:

8
7
6
5
4
3
2
1
bit no.

0
1
0
0
0
0
0
1
Octet 1

6.4
OPEN UE TEST LOOP

This message is only sent in the direction SS to UE

Information Element
Reference
Presence
Format
Length

Protocol discriminator
[1] TS 24.007, 11.2.3.1.1
M
V
½

Skip indicator
[1] TS 24.007, 11.2.3.1.2
M
V
½

Message type

M
V
1

where message type is:

8
7
6
5
4
3
2
1
Bit no.

0
1
0
0
0
0
1
0
Octet 1














































< END OF MODIFED CLAUSE>
















































































































































































































































































































































































































































_1021846227.doc


u0,u1.................uN











user data











Down link







Up link







UE Test Loop Mode 1 Function



(RLC SDU case)







user data















u0,u1.................uN












_1029066789.doc


u0,u1.................uN











DL 



PDCP SDU















Down link







Up link







UE Test Loop Mode 1 Function



(PDCP SDU case)







UL



PDCP SDU















u0,u1.................uN












_1034506710.doc














User Data















UE Test Loop  Control and Response Data







Control







Control







Control







UE



















L1: PHY







Access Stratum







Non Access Stratum







 DC        







L3: TC







L3: RRC







Control







Control







UE Test Loop



Mode 1



Function







Tx







Rx







L2: RLC/MAC/PDCP















RB LB



Entity#1







RB LB Entity#N












_1021967448.doc


u0,u1.......uK.................uN











User data







UE Test Loop Mode 1 Function



(RLC SDU case)







Down link







Up link















User data











u0,u1.......uK







u0,u1.......uK












_1021678126.doc














User Data















UE Test Loop  Control and Response Data







Control







Control







Control







UE



















L1: PHY







Access Stratum







Non Access Stratum







GC    Nt      DC        







L3: TC







L3: RRC







Control







Control







UE Test Loop



Mode 1



Function







Tx







Rx







L2: RLC/MAC/PDCP















LB



RB#1







LB



RB#N












_1021844355.doc


UE







SS











OPEN UE TEST LOOP







OPEN UE TEST LOOP COMPLETE
























_1021846156.doc


u0...uN











User data







UE Test Loop Mode 1 Function



(RLC SDU case)







Down link







Up link















User data















u0.. uK.uN







u0...uN







u0..uK












_1021844308.doc


UE







SS











CLOSE UE TEST LOOP







CLOSE UE TEST LOOP COMPLETE
























_997805625.doc
How to create a CR
Michael Sanders, 3GPP support team, (last updated 2/09/99)

1)
Open the CR cover sheet with MS Word 97. The lastest version of the CR coversheet can be found at:


ftp://ftp.3gpp.org/information/3gCRF-??.DOC


2)
Fill out all areas that are relevant on the CR cover sheet - only the areas that have yellow shading shall be filled out. See Annex A of these instructions for further detail. 


3)
Open the specification to which you wish to make a change. It is very IMPORTANT  to ensure that you are using the latest version of the specification to make the change. The latest versions of all approved 3G specifications is located at:


for the 3GPP:  ftp://ftp.3gpp.org/specifications/      for SMG: http://docbox.etsi.org/tech-org/document/smg/specs

Do a "save as" using a file name related to the tdoc number (e.g. T3-99123.DOC).

4)
If the formatting looks incorrect (most easily noticed by the fact that there is no space between paragraphs), it may be because you do not have the correct document sheet in your MS Word style directory. All 3GPP specification use the style sheet 3GPP_70.DOT. This can be downloaded from:



ftp://ftp.3gpp.org/information/3gpp_70.dot

5)
Go to the beginning of the heading of the first subclause which you want to change. Press <CTRL><SHIFT><HOME> to select everything before that point and delete it.


6)
Switch to the window in MS word that contains your CR cover sheet and do a <CTRL>A   <CTRL>C to select and copy the entire sheet (including the section break at the end). Switch back to the other window with the specification to be changed and paste it in.


7)
Between group of changed pages in the CR, insert a section break (insert / break / next page/)


8)
When all the changes have been made (using the "tools / track changes" feature of MS Word 97), the headers and page number need to be corrected other the headers will contain an error message like "error, reference not found". You can fix this by changing to page layout mode (view / page layout) to see the headers. Then, go to the menu item "view / header and footer", select the frame that contains the error message(s) ini the header and delete them (there are normally 2). Do not delete the page number in the middle. On the left side, write the spec name and current version number For example, "3G TS 21.111 version 3.0.0 (1999-04)". Go back to normal view.


9) 
For each group of changes, insert the correct starting page number. The number should be that which is a clean unmodified specification. It is only a guide to the reader only and so they can be +/- 1 page number wrong. Insert the page number using the following method. Go to the line following the first section break in your CR. Choose the menu item insert / page number / format / start at and insert the correct starting page number for that group of changes. click "OK" and then "CLOSE" (don't press "OK" at this last step). Repeat this step for each section break.


10)
When you have finished making all changes, go to "tools / track changes / highlight changes" and uncheck the "track changes while editing" box, otherwise the page numbers in the headers will be difficult to read. Make sure that the two other options in this box (highlight changes on screen" and "highlight changes in printed document" are both maked "X".


Examples of expressions of prevision in 3GPP specifications


To ensure that everybody else understands your proposed chnaged the same way that you do, it is very important to keep to the following rules:


SHALL: To be used to indicate a requirement. e.g. "The ME shall reset the USIM" is correct Do not use "The ME resets the USIM" or "the ME must reset the USIM"


SHOULD: To be used to indicate recommendation. i.e. if, among several possibilities one is recommended as particularly suitable, without mentioning or excluding others, or that a certain course of action is preferred but not necessarily required, or that (in the negative form) a certain possibility or course of action is deprecated but not prohibited.


MAY: To be used to indicate permission. To be used instead of phrases such as "is permitted", "is allowed" or is permissible". The opposite of "may" is "need not".


CAN: To be used to indicate possibility and capability. To be used instead of phrases such as "be able to", "there is a possibility of" or "it is possible to".


A more detailed guide to the 3GPP drafting rules can be found on the 3GPP server at:



ftp://ftp.3gpp.org/information/drafting-rules.pdf

ANNEX A   
The CR cover sheet


This annex provides further information on how to fill out the cover sheet of a CR.


The header:


a)
The header, including the TSG or Working Group, the tdoc number (normally obtinaed from the 3GPP support team) and the meeting location and date.


The title box:


b)
The change request number. This is a 3 digit number and is allocated by the 3GPP support team project manager of the relevant WG. For GSM specifications, it is prefixed with an "A"


c)
The 3G or GSM specification number (e.g. 21.111 for 3G or 12.05 for GSM).


d)
The TSG or SMG plenary meeting to which this CR will be submitted to if it gets agreed at the WG meeting. 


e)
for approval/for information: one box only shall be marked with an "X"


Proposed change affects:


f)
At least one box shall be marked with an "X"


Source:


g)
The company name of the author of the CR. If the CR has already been agreed at a Working groups or sub working group, meeting, the subgroup name ( and Tdoc number) should be used instead.


Subject:


h)
One line (only) of concise text that describes the subject of the CR. Details should be put under "reason for change"



good examples:
"Clarification to FETCH command"






"Alignment of operation and parameter names"



recently used



bad examples:
"correction"






"editorial correction"






"correction to TS xxx.yy"






"various improvements"


Work item:



h)
The name of the 3G work item for which the CR is relevant.


Category and release:


i)
Choose one category only


Reason:


j)
This should be 1 to 10 lines of text that describes in further detail the reasons why the change is necessary and how the change is done.


Clauses Affected:


m)
Each subclause that is affected by the change should be listed here. New subclause number can be followed by " (new) ".


Other specs affected:


n)
Other 3G core specifications: to be used if the CR is linked to a CR for another 3G specification.
Other 2G core specifications: to be used if a CR is also needed for a GSM or other 2G specification.



MS test specifications: to be used if a change is needed to the MS test specifications.



BSS test specifications: to be used if a change is needed to the base station test specifications.



O&M specifications: to be used if a change is needed to O&M specifications.



When listing other CRs in part n) use, for example, the form "21.111-CR001" or "12.05-A123"


______________________________________


How to create a CR for 3G or SMG specifications.


File location: http://ftp.3gpp.org/information/3gCRF-??.doc





