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1. Introduction

This document is about Nokia's comments on the AMR test loop specification proposal by Motorola (GP-020121, GP-020122 and GP-020123) and Nokia's position concerning AMR test loop inclusion in 3GPP TS 04.14 / 44.14 in general.

2. Comments on documents

2.1 Comments on document GP-020121; CR 04.14-A012 New test loops for AMR-NB (R98) 

In the document new AMR-specific test loops are proposed to be included in Rel-98 MS implementation requirements. Furthermore, for the existing test loops A and B the CR proposes definition for System Simulator's behaviour in case of TCH/AFS and TCH/AHS and a clarification on expected MS behaviour.

Considering that Rel-98 is a frozen specification, Nokia empasizes that it is not possible to accept mandatory changes in the release at this late stage. Therefore, Nokia can not support the proposed inclusion of AMR-specific test loops in Rel-98 specification. However, Nokia supports the proposed definition and clarification in the existing test loops A & B, as the proposed additions do not have relevant impact on the MS implementation.

Nokia likes to remind that AMR-specific receiver performance requirements can be verified quite extensively applying the test loops currently mandatory for each Rel-98 MS, specified in Rel-98 of 3GPP TS 04.14. The following tests can be implemented for both TCH/AFS and TCH/AHS in each AMR-codec mode without AMR-specific test loops, i.e. with the existing test loops A and B:

· reference sensitivity

· interference performance i.e. co-channel rejection

· bad frame indication performance

whereas the tests that require AMR-specific test loops concern performance requirements for:

· erased valid SID_UPDATE frame rate

· erased valid RATSCCH frame rate 

· frame error rate for the in-band channel

for both TCH/AFS and TCH/AHS. 
2.2 Comments on documents GP-020122 and GP-020123; New test loops for AMR-NB (R99, R4)

2.2.1 TCH loop including signalling of erased valid SID_UPDATE frames (I)

In the proposal, it's not specified what the MS should transmit in case the frame is not identified as a SID_UPDATE or a SID_BAD frame. It's not possible to send a normal speech frame in that occasion, since SID_UPDATE –frame applies block interleaving whereas speech frames apply diagonal interleaving. Furthermore, in case of AHS the situation is even more difficult since SID_UPDATE frames are built of two consecutive speech frames. 

Furthermore, if the solution would be to transmit SID_UPDATE frames in the uplink, the following situation in case of AHS is possible:

Downlink:

Frame N ends at N which the instant of time the MS has received all the bursts and is able to encode the frame.
even pos.:   ... FA FA ?  U1 U1 U2 U2 U3 U3 ...

odd  pos.:   ... S  FA FA U1 U1 U2 U2 U3 U3 ...

                |  |  |  |  |  |  |  |  |   20 ms grid

                      1  2  3  4  5  6  7   Frame Number (FN)

Uplink:

Frame starts at N since the whole frame has to encoded before transmitting it.

even pos.:   ... X  X  X  FA FA ?  Ux Ux Uy Uy...

odd  pos.:   ... X  X  X  X  FA FA Ux Ux Uy Uy...

                |  |  |  |  |  |  |  |  |  |  20 ms grid

                   1  2  3  4  5  6  7  8  9  A  Frame Number (FN)

where:

FA = FACCH

X = undefined

U = SID_UPDATE

In the downlink, the following events take place:

· "close TCH-loop command" is received at the end of FN2 in FACCH

· U1 is completely received at the end of FN4, U2 is completely received at the end of FN6. For these FN, MS marks RX_TYPE = SID_UPDATE

· For FN3 and FN5, the received frames are marked as NO_DATA

In the uplink, the event flow is:

· due to processing delay after the TCH-loop is closed, the first burst of Ux is send in FN6

· At that instant of time, i.e. in the very beginning of UL FN6, the latest available decision from decoder is the one for DL FN5, which is NO_DATA. Therefore, the MS sees the SID_UPDATE as erased, and transmits the erased parameters in Ux

· In UL FN7, second part of SID_UPDATE Ux is transmitted

· IN UL FN8, the same situation as in FN6 since the receive frame in DL FN5 has been flagged as NO_DATA and so the MS transmits the erased parameters in Uy.

As can be seen from above, in this case the resulting uplink transmission is not as expected by the test procedure and results in a distorted test outcome.

Nokia proposes a following solution: instead of applying TX_TYPE=SID_UPDATE, the MS would transmit the received SID_UPDATE parameters and the erased SID_UPDATE parameters in a normal speech frame in the uplink. Also in case when SID_UPDATE is not detected, the erased parameters would be transmitted in a speech frame. This solution would solve the problems of interleaving and double speech frames in case of AHS.

According to the Nokia proposal, in case of non-detected SID_UPDATE frame the uplink flow of the previous example would be as follows:

Uplink:

even pos.:   ... X  X  X  FA FA S1 S2 S3 S4 ...

odd  pos.:   ... X  X  X  X  FA FA S1 S2 S3 S4...

                |  |  |  |  |  |  |  |  |  |  20 ms grid

                   1  2  3  4  5  6  7  8  9  A  Frame Number

where:

FA = FACCH

X = undefined

S = Speech frame

S1 contains the parameters looped from DL FN 4. DL U1 parameters are sent back to SS.

S2 contains the parameters looped from DL FN 5. Frame was classified as NO_DATA, erased parameters are sent.

S3 contains the parameters looped from DL FN 6. DL U2 parameters.

S4 contains the parameters looped DL FN 7. Frame was classified as NO_DATA, erased parameters are sent.

The solution works independently of all possible MS delays. In addition, it avoids new control code to disable normal DTX operations, normally a SID_UPDATE should be sent every 8th frame.
2.2.2 TCH loop including signalling of valid RATSCCH frames

Either here, the proposal doesn't define the MS transmission in the case when RATSCCH or RATSCCH_DATA frame is not detected. Furthermore, in AHS RATSCCH_DATA –frame is transmitted in every second frame period, but the proposed functionality leaves the definition open for the frame transmitted in the uplink between the two RATSCCH_DATA frames. 

Nokia proposes that the MS would apply normal speech frames to convey the RATSCCH and RATSCCH_DATA parameters and the erased parameters in the uplink. In case when RATSCCH or RATSCCH_DATA is not detected, a speech frame would be transmitted in the uplink, with channel encoders input set to zeros. Also the frames in the uplink between the frames carrying RATSCCH_DATA parameters would be normal speech frames, with channel encoder input set to zero.

2.2.3 TCH loop without signalling of erased frames for in-band channel error rate

On this section, Nokia has no comments but supports the proposal as such to be included in Rel-99 of 3GPP TS 04.14 and Rel-4 of 3GPP TS 44.014.

3. Conclusion

Nokia can not support inclusion of AMR-test loops in Rel-98 of 3GPP TS 04.14 since the release is already frozen. For Rel-99 and Rel-4 Nokia supports the AMR-test loop inclusion, given the technical comments in section 2 of this document. 

