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On Further Observations of Legacy DARP Phase I handsets with VAMOS

1 Introduction

At GERAN#46, it was shown, see [1], that there exist legacy DARP phase I implementations that cannot cope with VAMOS allocations with SCPIR ≤ -1 dB. Furthermore, it was shown at VAMOS telco#10,see [2], that some existing DARP phase I mobile would also result call drop if it was assigned TSC(s) from TSC set 1 and same allocation using TSC(s) from TSC set 2 even in case SCPIR=0dB. The phenomenon reported in [1] was proven in our lab test as well, but unfortunately, no company contribution on this was submitted to GERAN.
This document includes lab test results focusing on issue in [2] with a goal to share more information to industry and encourage further analysis by companies.
It is a revision of GP-101237, the modifications are highlighted in yellow.
2 Lab test parameters and defines
VAMOS lab test was performed by using commercial models of legacy DARP phase I mobile by allocating radio resources with sufficient SNR level in EMI shielded room. EMI shielded room could benefit the measurement by minimizing impacts on results from external interferences which are originated from other interferers in lab. Mobiles are in stationary mode during test, thus, static channel propagation and little channel variations are expected. Monitor is connected to base station for inspecting interim outputs consecutively .e.g. Rx_qual, Rx_Level. Figure 1 illustrates the test layout.
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Figure 1 Test layout
QPSK modulated DL burst is transmitted to ensure SCPIR=0 with DTX-off.

GSM-FR codec type is used in this test.

Two types of legacy DARP phase I mobile are used, defined as: SAIC A and SAIC B. Two rounds of testing procedures are performed for TSCs, defined in table 1,
	
	SAIC A
	SAIC B
	Pre-set Test Duration


	Round 1: TSCs combination

TSC 0 [ TSC set 1] + TSC 2 [ TSC Set 1 ]
	
	
	900s

	Round 2: TSCs combinations

TSC 0 [ TSC set 1] + TSC 0 [ TSC Set 2 ]

TSC 1 [ TSC set 1] + TSC 1 [ TSC Set 2 ]

TSC 2 [ TSC set 1] + TSC 2 [ TSC Set 2 ]

TSC 3 [ TSC set 1] + TSC 3 [ TSC Set 2 ]

TSC 4 [ TSC set 1] + TSC 4 [ TSC Set 2 ]

TSC 5 [ TSC set 1] + TSC 5 [ TSC Set 2 ]

TSC 6 [ TSC set 1] + TSC 6 [ TSC Set 2 ]

TSC 7 [ TSC set 1] + TSC 7 [ TSC Set 2 ]
	
	
	900s

	
	
	
	900s

	
	
	
	900s

	
	
	
	900s

	
	
	
	900s

	
	
	
	900s

	
	
	
	900s

	
	
	
	900s

	
	
	
	900s


Table 1 Test layout
Test duration is pre-set to 900s for each test case in round 1 and round 2. Test results are recorded by actual call duration .e.g. if call drops before the pre-set 900s expire then the actually call duration is recorded; if call goes well until pre-set 900s expire then 900s is recorded as result. 
3 Test Results and analysis
Test results are listed in table 2.

	
	SAIC A
	SAIC B

	Round 1: TSCs combination

TSC 0 [ TSC set 1] + TSC 2 [ TSC Set 1 ]
	900s
	900s

	Round 2: TSCs combinations

TSC 0 [ TSC set 1] + TSC 0 [ TSC Set 2 ]

TSC 1 [ TSC set 1] + TSC 1 [ TSC Set 2 ]

TSC 2 [ TSC set 1] + TSC 2 [ TSC Set 2 ]

TSC 3 [ TSC set 1] + TSC 3 [ TSC Set 2 ]

TSC 4 [ TSC set 1] + TSC 4 [ TSC Set 2 ]

TSC 5 [ TSC set 1] + TSC 5 [ TSC Set 2 ]

TSC 6 [ TSC set 1] + TSC 6 [ TSC Set 2 ]

TSC 7 [ TSC set 1] + TSC 7 [ TSC Set 2 ]
	
	

	
	900s
	900s

	
	900s
	411s

	
	99s
	900s

	
	[625-900 ](note )
	419s

	
	513s
	900s

	
	900s
	900s

	
	[711-900]
	900s

	
	900s
	438s


Note: the result of [625-900] refers to call durations vary from 625s to 900s which could be seen that the call goes well sometimes but not always that good.
It was observed that call drop reasons for each call dropped case are same, that is “UL radio link timeout”.
Figure 2 showes RxQual deterioration of SAIC B in TSC combination of TSC 7 [ TSC set 1] + TSC 7 [ TSC Set 2 ]. The red curve stands for DL, black curve stands for UL.
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Figure 2  RxQual on UL and DL
The result of TSC 0 [TSC set 1] + TSC 0 [TSC set 2] is somehow different from result shown in [2], possible reasons could be:

· Different legacy DARP phase I mobiles were used.

· Different codec types were used: AHS 5.90 was used in [2]; GSM_FR was used for this contribution.

· Call durations are different: call durations before call drop were [5 -30] mins in [2], pre-set 15mins were used for this contribution. 
SAIC A type mobile was also identified as same as those mobiles in [1], but SAIC B type could survive quite well under negative value of SCPIR. However, if the two are assigned TSC(s) from TSC set 1 and same allocation using TSC(s) from TSC set 2 even in case SCPIR=0dB, each of them suffers call drops under various combinations of TSCs.
It is premature to draw an conclusion whether TSCs in set 2 would have impact on legacy DARP phase I receiver implementations since only two types of legacy DAPR phase I receiver have been investigated with few codec types.

4 Conclusion
It is confirmed that there exist legacy DARP phase I implementations could result call drop in case that VAMOS allocated at SCPIR = 0 dB using TSCs from TSC set 1 and the same allocation using TSCs from TSC set 2.

It is encouraged that these findings are taken into account when testing legacy DARP phase I terminals for VAMOS and to identify whether this problem is TSC set 2 relevant or just implementation relevant.
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