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Repeated SACCH Layer 1 Test Methods

Overview

Repeated SACCH is a feature which allows either BSS or MS to request retransmission of unacknowledged frames.  This allows the BSS or MS to use layer 1 combining techniques, thus reducing the likelihood of call termination due to RADIO_LINK_TIMEOUT expiry.

This feature is symmetric and is thus applicable to downlink and uplink.

Conformance Requirements
(3GPP TS 44.006 subclause 11.2)

If a downlink SACCH block is incorrectly decoded (prior to combining with any previously received SACCH block), and the next uplink SACCH block is not a repetition as per the Repeated SACCH procedure (see sub-clause 11.3), then the MS shall set the SACCH Repetition Request in the next uplink SACCH block to "Repeated SACCH required" (see 3GPP TS 44.004). If a downlink SACCH block is correctly decoded (prior to combining with any previously received SACCH block), and the next uplink SACCH block is not a repetition as per the Repeated SACCH procedure (see sub-clause 11.3), the MS shall set the SACCH Repetition Request in the next uplink SACCH block to "Repeated SACCHnot required".

(3GPP TS 44.006 subclause 11.2)

When receiving a downlink SACCH block, the MS shall first attempt to decode it without combining with any previously received SACCH block. If this decoding fails, then a new decoding using the information from this SACCH block and from the SACCH block received at the previous SACCH block period shall be performed

(3GPP TS 45.005 subclause 6.2)

For Repeated Downlink FACCH and Repeated SACCH (see 3GPP TS 44.006), the minimum input signal level for which the reference performance shall be met is specified in table 1i, according to the propagation condition and type of equipment. The performance requirements for GSM 400 and GSM 700 systems are as for GSM 900 in table 1i, except that the GSM 400 MS speed is doubled from that of GSM 900, e.g. TU50 becomes TU100, and the GSM 700 MS speed is increased by a factor of 1.2, e.g. TU50 becomes TU60.  

(3GPP TS 45.005 subclause 6.2)

The reference performance for Repeated Downlink FACCH and Repeated SACCH shall be FER £ 5%.

(3GPP TS 45.005 subclause 6.3)

For Repeated Downlink FACCH and Repeated SACCH (see 3GPP TS 44.006), the minimum interference ratio for which the reference performance for cochannel interference (C/Ic) shall be met is specified in table 2p according to the propagation condition and type of equipment. The performance requirements for GSM 400 and GSM 700 systems are as for GSM 900 in table 2a, 2b, 2c, 2d, 2e, 2j, 2k, 2m and 2p except that the GSM 400 MS speed is doubled from that of GSM 900, e.g. TU50 becomes TU100, and the GSM 700 MS speed is increased by a factor of 1.2, e.g. TU50 becomes TU60.  

(3GPP TS 45.005 subclause 6.3)

For Repeated Downlink FACCH and Repeated SACCH (see 3GPP TS 44.006), the wanted input signal level shall be: -93 dBm + Ir + Corr, where:

Ir = the interference ratio according to table 2p.
Corr = the correction factor for reference performance according to subclause 6.2

Proposed Tests

The performance requirement applicable to the MS is the downlink requirement.  Therefore the following tests for Repeated SACCH downlink are proposed:

1. Reference Sensitivity – Repeated SACCH

2. Co-channel Rejection – Repeated SACCH

Issues
The challenge in designing layer 1 Repeated SACCH performance test cases is that, the messages sent which are applicable for repetition are unacknowledged (SI5, SI6, etc.).  In another words, how does the SS know that the MS has successfully decoded a SACCH block?

Proposed Test Methods

In order to determine if the MS has successfully decoded a SACCH block, several areas can be investigated:

1. Power Control

2. Timing Advance

3. Measurement Reports

4. RADIO_LINK_TIMEOUT expiry

5. Addition of loopback function on the MS

Power Control

The idea is that the SS sends a SACCH block, which orders the MS to change to a new power control level.  Next the SS will monitor if the MS has confirmed the new RF power control level.  If the MS has changed to the new power control level, this means that a SACCH block was successfully decoded.

Advantages: 

1. Easy to implement on SS (wide range of power control level)
2. No change from the MS side required
3. No core specification change required

4. No additional base stations (hardware) required

5. Shorter test time compared to other methods such as Measurement Reports or RADIO_LINK_TIMEOUT expiry
Disadvantages:

1. Indirect measures of FER, but all aspects of the core spec will be covered
Timing Advance
This is using the same principle as Power Control.  The SS will send a SACCH block to order the MS to change its timing advance.  Then the SS will monitor the actual timing advance that the MS is using to determine if the MS has successfully decoded the SACCH block.

Advantages: 

1. No change from the MS side required
2. No core specification change required

3. No additional base stations (hardware) required

4. Shorter test time compared to other methods such as Measurement Reports or RADIO_LINK_TIMEOUT expiry
Disadvantages:

1. Range of Timing Advance values that the SS is expected to demodulate at a given instance is limited.

2. Indirect measures of FER, but all aspects of the core spec will be covered
Measurement Reports

The SS will simulate several base stations at different, but fixed power levels.  The SS will ask the MS to report the RXLEV on one of the cells at a given time.  Looking at the measurement reports from the MS, the SS will compare the RXLEV reported by the MS and determine if a SACCH block was successfully decoded.  If the MS has successfully reported the RXLEV of a cell, then the SS will tell the MS to go to the next cell, etc etc.

Advantages: 

1. Easy to implement on SS
2. No change from the MS side required
3. No core specification change required

Disadvantages:

1. Indirect measures of FER, but all aspects of the core spec will be covered
2. Additional base stations (hardware) may be required

3. Longer test time than Power Control/Timing Advance method (test time is expected to be twice of Power Control/Timing Advance method since it takes the MS one SACCH period to do the measurement and another SACCH period to report it)

RADIO_LINK_TIMEOUT

The RADIO_LINK_TIMEOUT expiry indicates that the MS has not decoded a SACCH block successfully and therefore invoke a frame erasure event.  This will involve setting the RADIO_LINK_TIMEOUT expiry to 1 block.

Advantages: 

1. No change from the MS side required
2. No core specification change required

Disadvantages:

1. After the expiry of every RADIO_LINK_TIMEOUT the SS will try to re-establish a phone call with the MS.  This might involve setting up 300+ phone calls in a single test.

2. Very long test time

3. From the time to apply poor radio conditions to the time that the SS starts counting a SACCH block, this requires waiting at least 1 SACCH period (for radio to stabilise), during this time the chance that a bad SACCH block (and hence RADIO_LINK_TIMEOUT expiry) might occur.

Addition of loopback function on the MS

A new loopback function to be implemented by the MS and SS, which will require the MS to loopback every SACCH block being sent by the SS.

Advantages: 

1. Direct measures of FER

Disadvantages:

1. Change from the SS and MS side required, but this is relatively easy to implement on the SS and MS
2. Core specification change is required to the 04.14.  This will involve GERAN2 and a few meeting cycles before the new loopback is specified.  Potential delays to the completion of this work in GERAN WG3 are expected.

Discussion

To seek the group’s opinion on which of the aforementioned proposed test method is the best method going forward.  

