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Coexistence of DARP Phase I handsets with VAMOS
1 Introduction
It has been shown in previous GERAN meetings that with AQPSK modulation, VAMOS can support the pairing of DARP Phase I handsets and other handsets (e.g. non-DARP or VAMOS), see [1]. It has also been shown that DARP Phase I handsets can work even at some extreme SCPIRs (e.g. down to -8dB) and still obtain acceptable link level performance.
However, it was recently found via lab tests that some commercial DARP Phase I handsets are very sensitive to SCPIR. For example, a call drop can be observed within a few minutes when such a handset works at a SCPIR of -2dB. So far the problem has only been found on handsets from specific vendors.
This paper presents some results of the lab tests, and summarizes the implications of such findings upon the deployment of VAMOS in real networks.
2 Lab tests
2.1 Test environment
The tests were conducted in a lab environment, where the BSS is a VAMOS prototype which implements AQPSK modulation in downlink with manually configurable SCPIR, and the handsets are commercial DARP Phase I mobiles from vendor “A” and “B” (denoted as “A-1”, “A-2”, “B-1” and “B-2”, respectively). The DARP Phase I capability was known by the BSS from the reported Classmark 3 IE as described in 3GPP TS 24.008.
2.2 Test configuration
Two sets of tests were conducted: in the first set, “A-1” was paired with “A-2”, and in the second set, “B-1” was paired with “B-2”.

In each test, one handset was used to call another handset, each being assigned a normal HR channel by the BSS. When the call was successfully set up, both handsets were handed over to the same VAMOS capable HR channel, one after another. The call was held for 10 minutes, unless a call drop was observed.
The assigned TSCs on the two VAMOS subchannels were TSC-0 and TSC-2 in TSC Set 1.

Chosen SCPIRs for each set of tests were [-8, 8] dB, with a step of 1 dB. In case of non-zero SCPIRs, a negative SCPIR was selected for “A-2” in the first set of test and “B-2” in the second set of test. The SCPIR was statically configured and was not changed during a call.
2.3 Test results

Figure 1 illustrates the distribution of call duration with different SCPIRs when handset “A-1” was paired with handset “A-2”. The call duration was defined as the interval between the time when both handsets entered VAMOS mode and the time when the BTS sent a CONNECTION FAILURE INDICATION message to the BSC. It can be seen that the call was dropped for “A-2” in most cases, except when the SCPIR was 0 dB, whereas no call drop was observed for “A-1”.
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Figure 1  Call duration when handset “A-1” was paired with handset “A-2”
The statistics of RxQual of handset “A-2” in both downlink and uplink were plotted in Figure 2. It can be observed that both RxQual_DL and RxQual_UL were rather good before the call drop. RxQual_DL deteriorated first and then followed the deterioration of RxQual_UL.
[image: image2.emf]Handset A-1 paired with Handset A-2:

RxQual_DL/UL vs. Time Distribution (SCPIR = -2)

0

1

2

3

4

5

6

7

3:32:523:32:533:32:543:32:553:32:563:32:573:32:583:32:593:33:003:33:013:33:023:33:033:33:043:33:053:33:063:33:073:33:083:33:093:33:103:33:113:33:123:33:133:33:143:33:153:33:163:33:173:33:183:33:193:33:203:33:213:33:223:33:233:33:243:33:253:33:263:33:273:33:283:33:293:33:303:33:313:33:323:33:333:33:343:33:353:33:363:33:373:33:383:33:393:33:403:33:413:33:423:33:433:33:443:33:453:33:463:33:47

Time(hh:mm:ss)

Avg: DL_RxQual&UL_RxQual

Avg:RxQual_DL

Avg:RxQual_UL


Figure 2  RxQual of handset “A-2” in downlink and uplink with a SCPIR of -2 dB
Figure 3, on the other hand, shows the distribution of call duration when a VAMOS pair contained handsets from vendor “B”. In this whole set of tests no call drop was observed.
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Figure 3  Call duration when handset “B-1” was paired with handset “B-2”
3 Conclusions
It has been found via lab tests that some DARP Phase I capable handsets from some vendors experience call drops when working in VAMOS mode at some ranges of SCPIRs (specifically negative SCPIRs).
It could be expected that the power control algorithms in a VAMOS capable BSS will dynamically change the SCPIR allocated to a VAMOS subchannel, so as to maximize the capacity gains of VAMOS. If the BSS is not aware of the range of SCPIRs at which a DARP Phase I capable handsets could sustain a call, there will be a high risk of call drops for such handsets when working in VAMOS mode.
The sourcing companies encourage handset vendors to test, along with network vendors and/or operators, whether their DARP Phase I capable handsets have such problems, and if so inform operators their findings so that measures could be taken to minimize call drops when such handsets are used in VAMOS aware networks.
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