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Introduction

At the T1 RF/SIG joint meeting in Yokohama 19 April 2000 Ericsson got the action to prepare a proposal regarding the required UE test loop modes for RF and signalling conformance testing. 

The present document contains the justification for the proposed UE test loop modes and a text proposal for the affected sections in TS 34.109. 
The present document is based on T1-000055 distributed on the T1 e-mail reflectors. Changes from T1-000055 is marked by revisions marks. In T1-000055 the text proposal for TS 34.109 already had revision marks which have been maintained in the present document.
Justification for the proposed changes

Signalling tests

At the T1 SIG meeting it was agreed that the UE test mode with loop back of RLC SDUs are needed for signalling tests (RLC, MAC and reference radio bearer tests). This test mode (UE test loop mode 1) is currently included in TS 34.109 version 1.2.0. However, to be able to use the test loop for testing of multiple radio bearer configurations the UE need to support multiple loop back entities (one for each radio bearer). At the meeting a proposal for expanding the UE test mode 1 was presented in [5] T1S-000061. 

At the T1 SIG meeting it was also questioned if current UE test mode 2, TS 34.109 6.2.3.3 is needed (UE generated PN-sequence in up link). As no signalling or RF-test case is using this test mode it is proposed to remove the test mode.

To allow UE test loop mode 1 to be used for PDCP protocol layer testing it is proposed to specify UE test loop mode for loopback of PDCP SDUs or RLC SDUs dependent on actual radio bearer configuration. For the case when PDCP protocol layer is used then loopback of PDCP SDUs should be performed. For the case when PDCP protocol layer is not used then loopback of RLC SDUs should be performed.
For testing of PDCP header compression using loopback it is required to have only header compression enabled in uplink (or downlink dependent on the test purpose). According to TS 25.331 v3.2.0, 10.3.4.2 (RRC specification) it is not possible to configure uplink and downlink PDCP header compression on/off independent of each other. The text proposal for UE test loop mode 1 operation in the present document includes capabilities to override the configuration of header compression on/off (see 7.2 in the text proposal of present document. 
For the RLC SDU case the present document proposes to introduce a parameter, “UL RLC SDU size” to be sent as part of test control message CLOSE_UE_TEST_LOOP_CMD. The purpose of the parameter is to provide SS with the capability to control the UE test function behaviour regarding the uplink RLC SDU size. 

The SS controls the downlink RLC SDU size by creating the test data block size as required by the test.

The table below describes the UE test mode 1 behaviour for different settings of DL and UL RLC SDU sizes:

UL RLC SDU size
UE test loop behaviour

= 0
Nothing is returned by UE in uplink

= DL RLC SDU size
All received data is returned by UE in uplink

< DL RLC SDU size
Received data is truncated by UE and sent in uplink

> DL RLC SDU size
Received data is repeated until UL RLC SDU block is filled and sent in uplink

Examples of different configurations are shown in figure 1 and 2 below.

Figure 1 illustrates a configuration for testing of RLC concatenation and segmentation. SS sends DL RLC SDU block size > DL RLC PDU block size and have configured UL RLC SDU block size = DL RLC SDU size > UL RLC PDU block size. For this type of configuration the UE receiver buffer limitations need to be considered when designing the test.

Figure 2 illustrates a configuration for BER measurements. SS sends DL RLC SDU block size = DL RLC PDU block size and have configured UL RLC SDU block size = UL RLC PDU block size = DL RLC PDU block size. RLC and MAC is configured for transparent mode.
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Figure 1. Configuration  for testing of RLC concatenation in downlink and RLC segmentation in uplink.
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Figure 2. Example of a configuration used for BER measurement. 
Introduction of multiple loop back entities requires that the CLOSE_UE_TEST_LOOP_CMD message be expanded to provide for control of the operation of each loop back entity. E.g. when UE test loop mode 1 is selected then it is required to specify for each radio bearer the UL RLC SDU size.
In the text proposal the message CLOSE_UE_TEST_LOOP_CMD have been updated to support multiple radio bearers.
RF tests

Measuring BLER for RF performance testing

Block Error Ratio (BLER) is used for RF performance tests. RAN4 has in [7] TS 25.101, Annex A defined a set of reference measurement channels according to [7] TS 25.101, Annex A. 

To measure BLER RLC acknowledged mode (AM) can be used. I.e. the SS can calculate BLER from the ratio of number of UE retransmission requests and total number of blocks sent by the SS.

In AM the UE indicates missing protocol units (=transport blocks) in the STATUS PDU message. There are different triggers for sending the STATUS PDU message. For the purpose of SS BLER measurement a timer based trigger such as receiver timer based STATUS PDU transfer can be used (see TS 25.322 clause 9.7.2). The figure below illustrates the SS BLER measurement procedure. In the example in the figure block errors are detected by the UE of a total of N blocks. The BLER calculated by the SS is 4 / N.
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Measuring BLER for RF performance testing of DL 12.2 kbps reference measurement channel

RLC AM is limited to transport block sizes being a multiple of 8. 

For reference measurement channels DL 64 kbps, 144 kbps and 384 kbps the transport block size is a multiple of 8. These configurations can thus be implemented by configuring MAC for transparent mode and RLC for AM with a RLC transport block size equal to the reference measurement channel’s transport block size.

For reference measurement channel 12.2 kbps the transport block size is 244 bits. This is not a multiple of 8 (244 = 30*8 + 4). 

For SS to measure BLER for this case the UE need to return both data and CRC. As this is required also for testing of Blind Transport Format Detection as described below the proposal is to use the same test mode for both cases.

For the case when an UE both supports the downlink 64, 144 and 384 kbps reference measurement channels as well as the corresponding uplink reference measurement channels then the loopback mode where data and CRC is returned can be used as an alternative to using RLC acknowledge mode as described above.
Measuring BLER and FDR for Blind Transport Format Detection

In [7] TS 25.101, clause 8.10 the minimum requirement for performance of Blind Transport Format Detection (BTFD) is specified in BLER and False transmit format Detection Ratio (FDR).
The test scenario in [7] is based on that UE has received possible transport format combinations during the call set up procedure (DTCH: 12.2kbps, 10.2kbps, 7.95kbps, 7.4kbps, 6.7kbps, 5.9kbps, 5.15kbps, 4.75kbps and 1.95kbps). Then in the test parameters 6 different tests are defined.  3 test cases (12.2kbps, 7.95kbps and 1.95kbps) are performed for static propagation conditions and 3 test cases (12.2kbps, 7.95kbps and 1.95kbps) for multi-path fading case 3.

For SS to measure FDR it is required that UE loop back received DL CRC bits. As UE test loop mode 1 does not provide loopback of DL CRC this test mode can not be used.

In [3] T1R-000137 a UE test loop mode is proposed based on Layer 1 loopback of data and CRC. In the document it is proposed that Data + DL CRC bits are returned using both the UL transport block and the UL CRC bits. 

It is proposed to adopt the test loop as defined by [3] with the modifications as described below.

It should be left open to the UE manufacturer to decide if the loopback is performed at Layer 1 or at higher layers.

For SS to be able to correctly read the returned CRC bits it is required that ciphering is disabled.

In Figure 3, 4 and 5 below the UE Test Loop Mode 2 operation is illustrated for the 1.95 kbps, 7.95 kbps and 12.2 kbps cases.
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Figure 4. 1.95 kbps transport format
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Figure 5. 7.95 kbps transport format
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Figure 6. 12.2 kbps transport format

DCCH dummy transmissions

In [4] T1R-000138 it is proposed to have UE dummy transmission of UL DCCH when no layer 2/3 messages is to be sent by the UE. This is needed as the conditions for RF-testing have been defined having the DCCH continuously transmitted. The proposal according to [4] is based on having UE intentional transmitting corrupted CRC. At the T1 SIG/RF joint meeting several parties objected to this proposal. It was discussed that the “problem” why the transmission of dummy messages are needed is due to how the reference measurement channels have been defined in TS 25.101. However, it was understood that it would not be feasible at this stage to request changes to the reference measurement channels. Anritsu proposed with support by Agilent and Ericsson that it would be better using a dummy Layer 2/3 test message for the purpose as this would not have any impact on the lower layers of the UE implementation. 

To obtain the UE uplink DCCH Dummy transmission without putting any unnecessary constraints to the UE implementation it is proposed that following concept is used: 

When UE test loop mode 1 or 2 is active; and when DCCH dummy mode is selected; and there is no DCCH data to be sent (i.e. there is no Layer 2/3 messages to be sent) then the UE shall set all bits in the uplink DCH transport block associated with the DCCH to 1, see figure 7.

When the DCCH dummy mode is enabled the SS shall discard any received DCH transport blocks associated with a DCCH having its bits set to 1.
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Figure 7. Bit pattern to use for DCCH dummy transmission

DCCH dummy transmission is intended only for RF testing for which reference radio measurement channels according to TS 25.101 Annex A are used. 

Proposal

For UE to provide for the necessary testing functions required by RF and signalling conformance test cases the following changes to TS 34.109 are proposed regarding UE test modes:

1. Update 6.2.3.2 UE test mode 1 (loop back of RLC SDUs or PDCP SDUs) for multiple radio bearers and new parameter “UL RLC SDU size”

2. Remove current 6.2.3.3. UE test mode 2 (PN-sequence)

3. Add new UE test loop mode 2 for loop back of data and CRC bits

4. Add sub-mode to UE test mode 1 and new UE test mode 2 for DCCH dummy message transmission

References:
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[4]
T1R-000138: Proposal of dummy data transmission of UL DCCH on DCH

[5]
T1S-000061: Proposal for test procedure for interoperability testing of radio 

bearers.

[6]
TS 34.109 Terminal Logical Test Interface; Special conformance testing
functions
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Text proposal for TS 34.109 clause 6.1:

6.1
General description

An UE test loop function is required providing access to isolated functions of the UE 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 4. 

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 6.1.1 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 6.2.3.2. 

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 6.2.3.3. 

NOTE 2:
While the UE test loop function is active no UE applications should interfere with the established RRC connection or the UE test loop function. This may be achieved by the UE automatically disable relevant UE applications when the UE test loop function is activated or by manually disable such UE applications. An example of a UE application that potentially could cause interference to UE test loop function is an e-mail application that automatically connects to an e-mail server at certain intervals.
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Figure 6.1.1: UE Test Loop Mode 1 function (TC =Test Control, LB = Loop Back entity)

<END TEXT PROPOSAL SECTION 6.1>

Text proposal for TS 34.109 clauses 6.2.3.2, 6.2.3.3 and 6.2.3.4:

6.2.3.2
UE test mode 1 loop back scheme (RLC SDUs or PDCP SDUs)

If the configuration of a radio bearer includes the PDCP protocol layer then the loop back scheme according to 6.2.3.2.1 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 6.2.3.2.2 shall be performed by the UE for the actual radio bearer.

6.2.3.2.1
Loop back 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 user data block 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). 

If uplink header compression control bit P1 of the “LB Setup RAB subflow#k” parameter associated with the actual radio bearer is set to “1” then uplink header compression shall be disabled independent on the actual configuration of PDCP. If P1=0 then uplink header compression shall be applied according to the PDCP configuration defined in the radio bearer setup. See 7.2 for description of the P1 control bit.
If downlink header compression control bit P2 of the “LB Setup RAB subflow#k” parameter associated with the actual radio bearer is set to “1” then downlink header compression shall be disabled independent on the actual configuration of PDCP. If P2=0 then downlink header compression shall be applied according to the PDCP configuration defined in the radio bearer setup. See 7.2 for description of the P2 control bit.
If no “LB Setup RAB subflow#k” parameter is associated with the actual radio bearer then the uplink and downlink header compression shall be applied according to the PDCP configuration defined in the radio bearer setup.
The PDCP loopback is illustrated in figure 6.2.3.2.1.1. 
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Figure 6.2.3.2.1.1: Loop back of PDCP SDU

6.2.3.2.2
Loop back 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 RAB subflow#k” parameter associated with the radio bearer, see 7.2. 
If no “LB Setup RAB subflow#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 6.2.3.2.2.1.
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Figure 6.2.3.2.2.1: 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 6.2.3.2.2.2.
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Figure 6.2.3.2.2.2: 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 6.2.3.2.2.3.
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Figure 6.2.3.2.2.3: DL < UL RLC SDU block size 
( DL RLC SDU size = N+1, UL RLC SDU size = 2*(N+1) + (K+1))






6.2.3.3
UE test mode 2 loop back scheme (Data and CRC) 

For UE test loop mode 2 to work correctly ciphering shall be disabled and the up link transport block size shall be equal or bigger than the sum of the down link transport block size and the number of CRC bits. 
If UE test mode 2 have been selected then the following loop back scheme shall be performed by the UE:

After the UE has closed the test loop then the UE shall copy the received transport block and CRC bits to the up link transport block and transmit in the up link. 
UE test mode 2 operation is illustrated for the BTFD 1.95kbps transport case in figure 6.2.3.3.1; for the  7.95kbps transport case in figure 6.2.3.3.2; and for the 12.2 kbps transport case in figure 6.2.3.3.3. 
UE test mode 2 operation is illustrated for the 12.2 kbps BLER measurement case in figure 6.2.3.3.4. 
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Figure 6.2.3.3.1. UE test loop mode 2 operation for the 1.95 kbps transport format case
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Figure 6.2.3.3.3. UE test loop mode 2 operation for the 7.95 kbps transport format case
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Figure 6.2.3.3.3. UE test loop mode 2 operation for the 1.95 kbps transport format case
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Figure 6.2.3.3.4. UE test loop mode 2 operation for the 12.2 kbps BLER measurement case

6.2.3.4
Transmission of dummy messages on DCCH
When UE test loop mode 1 or 2 is active:

If DCCH dummy mode is enabled and there is no DCCH data to be sent (i.e. there are no Layer 2/3 messages to be sent) then the UE shall set all bits in the uplink DCH transport block associated with a DCCH to 1, see figure 6.2.3.4.1.

If DCCH dummy mode is enabled the SS shall discard any received DCH transport blocks associated with a DCCH having its bits set to 1.

NOTE 1:
DCCH dummy transmission is only intended for uplink RF testing for which reference radio measurement channels according to TS 25.101 Annex A are used. 


[image: image18.wmf]UL Transport Block

L1

UL

CRC

UL Data

‘111111

.......11111111’

Up link (UL)


Figure 6.2.3.4.1. Bit pattern to use for DCCH dummy transmission
<END TEXT PROPOSAL SECTION>

Text proposal for TS 34.109 clause 7.2 and new section 7.10:

7.2
CLOSE_UE_TEST_LOOP_CMD

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
1-14

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 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 6.2.3.2 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 6.2.3.3 shall be performed by the UE  ( loopback of  transport block data and CRC bits).
Y1 =0 then the DCCH dummy transmission according to 6.2.3.4 shall be disabled.

Y1 =1 then the DCCH dummy transmission according to 6.2.3.4 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+2

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 RAB subflow#1
Octet 2
Octet 3
Octet 4


LB setup RAB subflow#2
Octet 5
Octet 6
Octet 7


…



LB setup RAB subflow#N
Octet N*3

Octet N*3+1

where LB Setup RAB subflow#k is:
8
7
6
5
4
3
2
1
bit no.

P2
P1
Z13
Z12
Z11
Z10
Z9
Z8
octet 1

Z7
Z6
Z5
Z4
Z3
Z2
Z1
Z0
octet 2

Reserved
octet 3

P1 =0 then uplink PDCP header compression shall be performed according to the actual radio bearer configuration, see Note 1

P1=1 then uplink PDCP header compression shall be disabled, see Note 1

P2=0 then downlink PDCP header compression shall be performed according to the actual radio bearer configuration, see Note 1

P2=1 then downlink PDCP header compression shall be disabled, see Note 1

Z13..Z0 = Uplink RLC SDU size in bits 0..16383 (binary coded, Z13 is most significant bit and Z0 least significant bit), see Note 2
NOTE 1
P1 and P2 are only valid for UE test loop mode 1 and for RAB subflows using PDCP protocol layer, see 6.2.3.2.1.
NOTE 2
The parameter UL RLC SDU size is only applicable for UE test loop mode 1 and for RAB subflows using PDCP protocol layer, see 6.2.3.2.2.
<END TEXT PROPOSAL SECTION 7.2>
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