3GPP TSG-RAN WG1 #29 meeting                             Tdoc R1-02-1425
Shanghai, China, Nov 5-8, 2002

Agenda item: 14. Improvement of inter-frequency and inter-system measurements
Source:    
Samsung
Title:   Comparison of pattern combination scheme and conventional scheme used for different measurement purpose -Rev. 3 (Revision of R1-02-1275)
Document for: Discussion and decision

1. Introduction
In [1], pattern combination scheme is introduced in order to change the position of measurement window during inter-system and inter-frequency measurement and was approved as one of the study areas. In this contribution, the related simulation results of applying pattern combination scheme to different measurement purposes are given, including GSM, FDD, 3.84Mcps TDD and 1.28Mcps TDD measurement, and then compare the pattern combination scheme with conventional scheme during different measurement purpose. 

2. Comparison of pattern combination scheme and conventional scheme used for GSM/FDD/3.84Mcps TDD/1.28Mcps TDD measurement

In [1], an example of pattern combination scheme used for 3.84Mcps TDD measurement was presented. In this contribution, we apply pattern combination scheme not only for 3.84Mcps TDD measurement, but also for GSM/FDD/1.28Mcps TDD measurement. The comparison of simulation results between pattern combination scheme and conventional scheme, and related analysis are shown in separate tables. Simulation assumptions are the same with that in Annex A in [3].

2.1 GSM Measurement scenario

2.1.1 Performance Comparison

Comparison of pattern comparison scheme and conventional scheme during synchronisation with FCCH and FCCH+SCH are shown in Table 1. 

Table 1. Comparison of pattern combination scheme and conventional scheme during GSM measurement

	
	0.5ms switching time 
	0.8ms switching time (This has not been decided by RAN4 yet.)

	
	Pattern combination scheme 
	Conventional scheme 
	Special case in conventional scheme*
	Pattern combination scheme
	Conventional scheme
	Special case in conventional scheme*

	Average sync time with FCCH (ms)
	112.1
	167.2
	75.6
	Measurement failure probability **:

4.2%
	Measurement failure probability:

41.9%
	95.1

	Average sync time with FCCH+SCH (ms)
	232.5
	272.6
	92.5
	
	
	114.2

	Max sync time with FCCH (ms)
	506.6
	656.5
	187.2
	
	
	232.5

	Max sync time with FCCH+SCH (ms)
	746.6
	896.5
	237.2
	
	
	237.5

	Min sync time with FCCH (ms)
	1.1
	1.1
	1.1
	
	
	1.4

	Min sync time with FCCH+SCH (ms)
	6.1
	6.1
	6.1
	
	
	6.3


*Note: Conventional scheme in Table 1 represents the averaged performance of all the possible traffic channel allocations. Special case in conventional scheme means one of the special traffic channel allocation in conventional scheme which is TS3 for UL and TS4 for DL every sub-frame in this simulation.

** Measurement failure criterion is according to the requirement in TS25.123. Tidentify abort =  [5000] ms.
2.1.2 concluding remarks

1.  When switching time is 0.5ms, pattern combination scheme can reduce synchronisation time than conventional scheme when considering all the possible traffic channel allocation. 

2. Pattern combination scheme has longer synchronisation time than special case of traffic channel allocation in conventional scheme. In addition, for both pattern combination scheme and special case, they may not operate properly since TS3 for UL and TS4 for DL are close to each other. Hence, further study on power control, beamforming, UL synchronisation, and DCA impact to the 1.28 Mcps TDD system is needed.
3. For low cost terminal with 0.8ms switching time, pattern combination scheme can reduce the probability of synchronisation failure than conventional scheme considering all the possible traffic channel allocation.
2.2 FDD measurement scenario

2.2.1 Performance Comparison
Simulation results of synchronisation with primary SCH or secondary SCH by using pattern combination scheme and conventional scheme are shown in Table 2.

Table2. Synchronisation time of monitoring Primary SCH or Secondary SCH by using pattern combination scheme and conventional scheme

	
	Average Sync time (ms)
	Max Sync time (ms)
	Min Sync time (ms)

	
	Pattern Combination scheme
	Conventional scheme
	Special case in conventional scheme*
	Pattern Combination scheme
	Conventional scheme 
	Special case in conventional scheme
	Pattern Combination scheme
	Conventional scheme
	Special case in conventional scheme

	Acquiring 75PSCs or 75 SSCs
	119.9
	149.4
	96.6
	146.2
	248.6
	107.9
	114.6
	107.2
	92.6

	Acquiring 150PSCs or 150 SSCs
	240.7
	299.7
	194.1
	297.5
	498.6
	212.9
	229.6
	212.2
	187.6

	Acquiring 225PSCs or 225 SSCs
	360.0
	451.2
	292.8
	446.2
	748.6
	322.9
	342.6
	322.2
	282.6


*Note: The definition of Conventional scheme and Special case in conventional scheme in Table 2 is same as Table 1. 
2.2.2 concluding remarks
(1) Considering all the possible traffic channel allocation in the conventional scheme, pattern combination scheme achieves the shorter synchronisation time than the conventional scheme during FDD Primary SCH or Secondary SCH measurement. 

(2) Comparing with special case of traffic channel allocation in conventional scheme, pattern combination scheme has longer synchronisation time. In addition, for both pattern combination scheme and special case, they may not operate properly since TS3 for UL and TS4 for DL are close to each other. Hence, further study on power control, beamforming, UL synchronisation, and DCA impact to the 1.28 Mcps system is needed.
2.3 3.84Mcps TDD measurement scenario

2.3.1 Performance Comparison
Simulation results of monitoring 3.84Mcps TDD by using pattern combination scheme and conventional scheme are given in Table 3. Case 2 of 3.84Mcps TDD SCH is considered. 
Table 3. Simulation results comparison by using pattern combination scheme and conventional scheme with different switching time in 3.84Mcps TDD SCH case 2

	Switching time
	Successful sync probability by using  pattern combination scheme
	Successful sync probability in conventional scheme
	Successful sync probability of special case in conventional scheme

	0.2ms
	100%
	62.92%
	70.34%

	0.3ms
	100%
	56.79%
	66.43%

	0.4ms
	100%
	50.78%
	62.37%

	0.5ms
	97.50%
	44.50%
	58.31%


2.3.2 concluding remarks
From Table 3, it is observed that the probability of successful synchronisation with SCH in conventional scheme is around 40 ~ 60 %, which is not a satisfactory reliability of the synchronization performance, even though 0.2 ms switching time is allowed. However, pattern combination scheme can greatly increase the successful synchronisaiton probability compared with conventional scheme and special case during 3.84Mcps TDD measurement. It nearly attains 100 % (perfect) synchronization probability when synthesizer switching time is no more than 0.4ms.
2.4 1.28Mcps TDD measurement scenario

2.4.1 Performance Comparison

Simulation results of monitoring 1.28Mcps TDD by using pattern combination scheme and conventional scheme are given in Table 5.
Table 5. Simulation results comparison by using pattern combination scheme and conventional scheme with different switching time

	Switching time
	Successful sync probability by using  pattern combination scheme
	Successful sync probability in conventional scheme
	Successful sync probability in special case in conventional scheme

	0.2ms
	100%
	53.20%
	63.93%

	0.3ms
	100%
	47.38%
	59.88%

	0.4ms
	93.13%
	41.33%
	56.13%

	0.5ms
	85.01%
	35.28%
	52.07%


2.4.2 concluding remarks
From Table 4, it is observed that the probability of successful synchronisation with SCH in conventional scheme is around 30 ~ 50 %, which is not a satisfactory reliability of the synchronization performance, even though 0.2ms switching time is allowed. However, pattern combination scheme can also greatly increase the probability of successful synchronisation compared with conventional scheme and special case during 1.28Mcps TDD measurement. It also attains 100%(perfect) synchronization probability when synthesizer switching time is no more than 0.3ms.

3. Conclusion:

In this contribution, we simulated the performance of proposed pattern combination scheme under four measurement scenarios and analyzed. They show that the reduction of synchronisation time can be achieved in the case of GSM/FDD measurement scenarios and the great increase of successful synchronization probabilities can be made in the case of 3.84 Mcps TDD/1.28 Mcps TDD measurement scenario than those of conventional schemes. 
Comparing the simulation results with those of asymmetric pattern in [3], the performance of pattern combination scheme is worse than that of asymmetric pattern scheme in the case of GSM/FDD measurement and similar performance is achieved in case of 3.84 Mcps/1.28 Mcps TDD measurement.
Final conclusion can be drawn on deciding which scheme (asymmetric pattern, pattern combination scheme, or special case in conventional scheme) can be used for improvement in each measurement purpose after the analysis of impact on power control, beamforming, uplink synchronisation, and DCA is finished. 
Reference:

[1] R1-02-1001: Inter-system/Frequency study overview: Combination of different time slot allocation pattern (Revision of R1-02-0875), Samsung.

[2] R1-02-1059: TDD inter-RAT measurement TR
[3] R1-02-1274: Comparison of asymmetric pattern and conventional scheme used for different measurement purpose -Rev. 2 (Revision of R1-02-1200)
[4] R1-02-1201: Comparison of pattern combination scheme and conventional scheme used for different measurement purpose (Revision of R1-02-1125)
Contact point:

Wang Ting     wangting@samsung.com
Li Xiaoqiang   xqli@samsung.com
Jung Gon Kim  junggon@samsung.com
Text Proposal for TR25.888

--------------------------------------------Start of Text Proposal------------------------------------------------

6. Proposed methods
6.1.2 GSM measurement
6.1.2.2 Pattern Combination Scheme applying for GSM measurement
Comparison of pattern comparison scheme and conventional scheme during synchronisation with FCCH and FCCH+SCH are shown in Table 5. 

Table 5. Comparison of pattern combination scheme and conventional scheme during GSM measurement

	
	0.5ms switching time 
	0.8ms switching time  (This has not been decided by RAN4 yet.)

	
	Pattern combination scheme 
	Conventional scheme 
	Special case in conventional scheme*
	Pattern combination scheme
	Conventional scheme
	Special case in conventional scheme*

	Average sync time with FCCH (ms)
	112.1
	167.2
	75.6
	measurement failure probability**:

4.2%
	measurement failure probability:

41.9%
	95.1

	Average sync time with FCCH+SCH (ms)
	232.5
	272.6
	92.5
	
	
	114.2

	Max sync time with FCCH (ms)
	506.6
	656.5
	187.2
	
	
	232.5

	Max sync time with FCCH+SCH (ms)
	746.6
	896.5
	237.2
	
	
	237.5

	Min sync time with FCCH (ms)
	1.1
	1.1
	1.1
	
	
	1.4

	Min sync time with FCCH+SCH (ms)
	6.1
	6.1
	6.1
	
	
	6.3


*Note: Conventional scheme in Table 5 considers all possible traffic channel allocation. The best case in conventional scheme means one of the special traffic channel allocation in conventional scheme which is TS3 for UL and TS4 for DL every sub-frame.
** Measurement failure criterion is according to the requirement in TS 25.123. Tidentify abort =  [5000] ms.

The table shows that pattern combination scheme has less synchronisation time than conventional scheme when considering all the possible traffic channel allocation and pattern combination scheme has longer synchronisation time than special case of traffic channel allocation in conventional scheme. After comparing the simulation results with those of asymmetric pattern, the performance of pattern combination scheme is worse than that of asymmetric pattern scheme in the case of GSM measurement.
6.1.3 FDD measurement
6.1.3.2 Pattern Combination Scheme applying for FDD measurement

In this section, pattern combination scheme applies for FDD measurement to see the performance. Simulation results of monitoring Primary SCH and Secondary SCH by using pattern combination scheme and conventional scheme are given in order to make comparison. 
Simulation results of synchronisation with primary SCH or secondary SCH by using pattern combination scheme and conventional scheme are shown in Table 6.

Table 6. Synchronisation time of monitoring Primary SCH or Secondary SCH by using pattern combination scheme and conventional scheme

	
	Average Sync time (ms)
	Max Sync time (ms)
	Min Sync time (ms)

	
	Pattern Combination scheme
	Conventional scheme
	Special case in conventional scheme*
	Pattern Combination scheme
	Conventional scheme 
	Special case in conventional scheme
	Pattern Combination scheme
	Conventional scheme
	Special case in conventional scheme

	Acquiring 75PSCs or 75SSCs
	119.9
	149.4
	96.6
	146.2
	248.6
	107.9
	114.6
	107.2
	92.6

	Acquiring 150PSCs or 150SSCs
	240.7
	299.7
	194.1
	297.5
	498.6
	212.9
	229.6
	212.2
	187.6

	Acquiring 225PSCs or 225SSCs
	360.0
	451.2
	292.8
	446.2
	748.6
	322.9
	342.6
	322.2
	282.6


*Note: Conventional scheme in Table 6 considers all possible traffic channel allocation. Special case in conventional scheme means one of the special traffic channel allocation in conventional scheme, which allocate TS3 for UL and TS4 for DL every sub-frame.
This table shows that pattern combination scheme has less synchronisation time than conventional scheme when considering all the possible traffic channel allocation, and pattern combination scheme has longer synchronisation time than special case of traffic channel allocation in conventional scheme. However, compared with the simulation results of asymmetric pattern, the performance of pattern combination scheme is worse than that of asymmetric pattern scheme in the case of FDD measurement.
6.1.4 3.84Mcps TDD measurement
6.1.4.2 Pattern Combination Scheme applying for 3.84 Mcps TDD measurement

Pattern combination scheme can be used to solve the problem addressed in the conventional scheme during 3.84Mcps TDD measurement. Simulation results of monitoring 3.84 Mcps TDD by using pattern combination scheme and conventional scheme are given in Table 7. Case 2 of 3.84Mcps TDD SCH is considered. 

Table 7. Simulation results comparison by using pattern combination scheme and conventional scheme with different switching time in 3.84Mcps TDD SCH case 2

	Switching time
	Successful sync probability by using  pattern combination scheme
	Successful sync probability in conventional scheme
	Successful sync probability of special case in conventional scheme

	0.2ms
	100%
	62.92%
	70.34%

	0.3ms
	100%
	56.79%
	66.43%

	0.4ms
	100%
	50.78%
	62.37%

	0.5ms
	97.50%
	44.50%
	58.31%


From the above table, it is observed that the probability of successful synchronisation with SCH in conventional scheme is around 40 ~ 60 %, which is not a satisfactory reliability of the synchronization performance, even 0.2ms switching time is allowed. Pattern combination scheme can greatly increase the successful synchronisaiton probability compared with conventional schemes and special case during 3.84Mcps TDD. It nearly attains 100 % (perfect) synchronization probability when synthesizer switching time is no more than 0.4ms. Comparing the simulation results with those of asymmetric pattern, similar performance is achieved in case of 3.84 Mcps TDD measurement.

6.1.5 1.28Mcps TDD measurement
6.1.5.2 Pattern Combination Scheme applying for 1.28 Mcps TDD measurement

Pattern combination scheme can be used to solve the problem addressed for 1.28 Mcps TDD measurement in the conventional scheme. Simulation results of monitoring 1.28 Mcps TDD by using pattern combination scheme and conventional scheme are given in Table 8. 

Table 8. Simulation results comparison by using pattern combination scheme and conventional scheme with different switching time

	Switching time
	Successful sync probability by using  pattern combination scheme
	Successful sync probability in conventional scheme
	Successful sync probability in special case in conventional scheme

	0.2ms
	100%
	53.20%
	63.93%

	0.3ms
	100%
	47.38%
	59.88%

	0.4ms
	93.13%
	41.33%
	56.13%

	0.5ms
	85.01%
	35.28%
	52.07%


From the above table, it is observed that the probability of successful synchronisation with SCH in conventional scheme is around 30 ~ 50 %, which is not a satisfactory reliability of the synchronization performance, even though 0.2ms switching time is allowed. Pattern combination scheme can also greatly increase the probability of successful synchronisation compared with conventional scheme and special case during 1.28Mcps TDD measurement. It also attains 100%(perfect) synchronization probability when synthesizer switching time is no more than 0.3ms. Comparing the simulation results with those of asymmetric pattern, similar performance is achieved in case of 1.28 Mcps TDD measurement.

