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1. Introduction 
In current Rel-4 specification, some idle time slots without traffic can be used for inter-frequency or inter-system measurement in 1.28 Mcps TDD. When 1.28 TDD UE monitor the 3.84Mcps TDD, SCH in 3.84Mcps TDD can’t be acquired in current measurement window in 1.28Mcps TDD whenever the traffic channel in 1.28 Mcps TDD is aligned with SCH in the 3.84 Mcps TDD. Even if the traffic channel in 1.28Mcps TDD may change, there is still the probability of not being able to acquire SCH in 3.84 Mcps TDD, this probability depends on the location to which traffic channels will change. How to change the traffic channels during the measurement is not specified in the current specification.

Therefore, in order to solve the addressed problems in conventional scheme, combination of different time slot allocation pattern is proposed to change traffic time slots according to some kind of predefined time slot allocation pattern which can guarantee high or perfect (100%) probability of acquiring SCH in 3.84Mcps TDD. 

2. Combination of different time slot allocation pattern

Combination of different time slot allocation pattern means that traffic channels re-assign according to some predefined time slot allocation frame by frame periodically like this: 

1st frame: pattern # A

2nd frame: pattern # B

3rd frame: pattern # A

4th frame: pattern #B

This cycle repeats periodically …..

Here pattern #A or pattern #B refers to one kind of traffic time slot allocation in one frame. 

Following figure 1 is an example of such combination of different time slot allocation pattern. Pattern #A is configured as TS3 for UL, TS4 for DL; 

Pattern #B is configured as TS1 for UL, TS6 for DL; 

That means:

 1st frame: TS3 for UL, TS4 for DL

 2nd frame: TS1 for UL, TS6 for DL

 3rd frame: TS3 for UL, TS4 for DL

 4th frame: TS1 for UL, TS6 for DL

This cycle repeats periodically….

All idle time slots without traffic can be used for measurement.
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Figure1 an example of combination of different time slot allocation pattern

Figure1 shows an example of combination of different time slot allocation. Following simulation results confirm that this kind of pattern combination can guarantee high probability of being able to acquire SCH in 3.84Mcps TDD. 

3. An example of applying combination of different time slot allocation pattern to WB-TDD

In order to synchronize with 3.84Mcps TDD before handover to 3.84Mcps TDD from 1.28Mcps TDD, 1.28Mcps TDD UE needs to monitor Primary SCH and Secondary SCH of 3.84Mcps TDD. There are 2 cases of SCH and P-CCPCH allocation: case 1. SCH and P-CCPCH allocated in TS #k, k=0,1,…,14; case 2 SCH allocated in two timeslots, TS#k and TS#k+8, k=0,1,…,6, and P-CCPCH allocated in TS#k. SCH consists of parallel of a primary and three secondary code sequences each 256 chips long. 

1) Case 1:

Figure 2 gives an example to illustrate the necessity of study comparison of time slot allocation pattern. The first line of the figure is SCH of case 1 in 3.84Mcps TDD. The second line of the figure is channel allocation in conventional scheme. We assume that channel allocation is the same in every frame. This is just an example. This case may occur in the real system. Of course, this channel allocation can change even in conventional scheme when channel reconfiguration procedure performs. But how the channel reallocate and how frequent the channel reallocate when doing measurement is not specified in the current specification. So there may exist the probability of being not able to acquire SCH in 3.84Mcps TDD. In order to increase the probability of being able to acquire SCH in 3.84Mcps TDD, we propose to define some pattern combination types which can guarantee high probability of being able to acquire SCH in 3.84 Mcps TDD. When UE wants to do measurement, traffic allocation of the UE change according to our predefined pattern combination types. The third line of the figure shows one example of pattern combination type. 

Pattern #A is configured as TS3 for UL, TS4 for DL; 

Pattern #B is configured as TS1 for UL, TS6 for DL; 

That means:

 1st frame: TS3 for UL, TS4 for DL

 2nd frame: TS1 for UL, TS6 for DL

 3rd frame: TS3 for UL, TS4 for DL

 4th frame: TS1 for UL, TS6 for DL

This cycle repeats periodically….
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Figure2. comparison of monitoring SCH in 3.84Mcps TDD by using combination of time slot allocation pattern and conventional scheme in case 1

Table 1 shows simulation results of probability of being able to acquire SCH in 3.84Mcps TDD and sync time if synchronization is successful by conventional scheme in case 1. We assume that channel allocation is the same in every frame, TS1 is allocated for uplink traffic, downlink traffic is allocated at TS0, TS4, TS5, or TS6 in uniform. Table 2 shows simulation results in case 1 of probability of being able to acquire SCH in 3.84Mcps TDD and sync time if synchronization is successful by using above example of combination of time slot allocation pattern. Synthesizer switching time is considered 0.2ms~0.5ms, because 1.28Mcps TDD is at the same band with 3.84Mcps TDD.

Table 1. simulation results by conventional scheme with different switching time in case 1

	Switching time
	Successful sync probability
	Average sync time (ms)
	Max sync time (ms)
	Min sync time (ms)

	0.2ms
	52.89%
	14.41
	19.12
	10.27

	0.3ms
	46.76%
	14.42
	19.02
	10.37

	0.4ms
	40.87%
	14.43
	18.92
	10.47

	0.5ms
	34.86%
	14.45
	18.82
	10.60


Table 2. simulation results by using combination of time slot allocation pattern with different switching time in case 1

	Switching time
	Successful sync probability
	Average sync time (ms)
	Max sync time (ms)
	Min sync time (ms)

	0.2ms
	100%
	26.91
	38.24
	10.27

	0.3ms
	100%
	28.42
	38.34
	10.37

	0.4ms
	92.35%
	28.72
	38.25
	16.82

	0.5ms
	83.22%
	28.76
	38.15
	20.57


From the above table, we can see that the probability of being able to acquire SCH in 3.84 Mcps TDD is greatly increased by using the combination of time slot allocation pattern in case 1.

2) Case 2: 

Figure 3 gives an example to illustrate the necessity of study comparison of time slot allocation pattern. The first line of the figure is SCH of case 2 in 3.84Mcps TDD. The second line of the figure is channel allocation in conventional scheme. We assume that channel allocation is the same in every frame. This is just an example. This case may occur in the real system. Of course, this channel allocation can change even in conventional scheme, when channel reconfiguration procedure performs. But how the channel reallocate and how frequent the channel reallocate when doing measurement is not specified in the current specification. So there may exist the probability of being not able to acquire SCH in 3.84Mcps TDD. In order to increase the probability of being able to acquire SCH in 3.84Mcps TDD, we propose to define some pattern combination types which can guarantee high probability of being able to acquire SCH in 3.84 Mcps TDD. When UE wants to do measurement, traffic allocation of the UE change according to our predefined pattern combination types. The third line of the figure shows one example of pattern combination type. 

Pattern #A is configured as TS3 for UL, TS4 for DL; 

Pattern #B is configured as TS1 for UL, TS6 for DL; 

That means:

 1st frame: TS3 for UL, TS4 for DL

 2nd frame: TS1 for UL, TS6 for DL

 3rd frame: TS3 for UL, TS4 for DL

 4th frame: TS1 for UL, TS6 for DL

This cycle repeats periodically….
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Figure3. comparison of monitoring SCH in 3.84Mcps TDD by using combination of time slot allocation pattern and conventional scheme in case 2
Table 3 shows simulation results of probability of being able to acquire SCH in 3.84Mcps TDD and sync time if synchronization is successful by conventional scheme in case 2. We assume that channel allocation is the same in every frame, TS1 is for uplink traffic, downlink traffic is allocated at TS0, TS4, TS5, or TS6 in uniform. Table 4 shows simulation results in case 2 of probability of being able to acquire SCH in 3.84Mcps TDD and sync time if synchronization is successful by the above example of combination of time slot allocation pattern. Synthesizer switching time is considered 0.2ms~0.5ms, because 1.28Mcps TDD is at the same band with 3.84Mcps TDD.

Table 3. simulation results by conventional scheme with different switching time in case 2

	Switching time
	Successful sync probability
	Average sync time (ms)
	Max sync time (ms)
	Min sync time (ms)

	0.2ms
	62.92%
	9.25
	19.12
	5.27

	0.3ms
	56.79%
	9.52
	19.02
	5.37

	0.4ms
	50.78%
	9.85
	18.92
	5.47

	0.5ms
	44.50%
	10.25
	18.82
	5.57


Table 4. simulation results by using combination of time slot allocation pattern with different switching time in case 2

	Switching time
	Successful sync probability
	Average sync time (ms)
	Max sync time (ms)
	Min sync time (ms)

	0.2ms
	100%
	11.76
	18.24
	5.27

	0.3ms
	100%
	12.56
	18.34
	5.37

	0.4ms
	100%
	15.30
	38.11
	5.47

	0.5ms
	97.50%
	17.50
	38.15
	5.57


From the above table, we can see that the probability of being able to acquire SCH in 3.84 Mcps TDD is greatly increased by using combination of time slot allocation pattern in case 2.

4. Conclusion

The concept and need of using the combination method for different time slot allocation pattern for 1.28 Mcps UE is introduced and simulation results in the case of WB-TDD monitoring are given in this contribution. Based on the simulation results, that it is necessary to specify some kind of combination of time slot allocation in order to guarantee high or perfect (100%) probability of acquiring SCH in 3.84Mcps TDD. In this simulation, we presented one example of the combination of time slot allocation pattern.
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Annex: Simulation assumption for monitoring 3.84Mcps TDD 

1. Simulation assumption:

· Timing information with 3.84Mcps TDD is not known before monitoring.

· Timing alignment of 3.84Mcps TDD and 1.28Mcps TDD is random, and obeys uniform distribution. Step size of timing alignment is 10chips of 1.28Mcps TDD.

· Low data rate traffic with only 1 uplink and 1 downlink is considered.

· In 1.28Mcps TDD, TS1 is fixed for uplink traffic, and the probability of downlink channel allocation in TS4, TS5, TS6 and TS0 is equal.

· SCH of 3.84Mcps TDD is considered for measurement. First, Primary SCH is monitored. Second, Secondary SCH will be monitored after synchronization with Primary SCH is successful. Synchronisation with SCH is considered successful when both synchronization with Primary SCH and Secondary SCH are successful. Here, sync time is calculated with one PSC and one group of SSCs being acquired.

· Synthesizer switching time is 0.2~0.5ms.
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5. Study Areas
5.1. Asymmetric pattern for time slot allocation
5.2. Combination of different time slot allocation pattern
In order to synchronize with 3.84Mcps TDD before handover to 3.84Mcps TDD from 1.28Mcps TDD, 1.28Mcps TDD UE needs to monitor Primary SCH and Secondary SCH of 3.84Mcps TDD. There are 2 cases of SCH and P-CCPCH allocation: case 1. SCH and P-CCPCH allocated in TS #k, k=0,1,…,14; case 2 SCH allocated in two timeslots, TS#k and TS#k+8, k=0,1,…,6, and P-CCPCH allocated in TS#k. SCH consists of parallel of a primary and three secondary code sequences each 256 chips long. 

In current Rel-4 specification, some idle time slots without traffic can be used for inter-frequency or inter-system measurement in 1.28 Mcps TDD. When 1.28 TDD UE monitor the 3.84Mcps TDD, SCH in 3.84Mcps TDD can’t be acquired in current measurement window in 1.28Mcps TDD whenever the traffic channel in 1.28 Mcps TDD is aligned with SCH in the 3.84 Mcps TDD. Even if the traffic channel in 1.28Mcps TDD may change, there is still the probability of not being able to acquire SCH in 3.84 Mcps TDD, this probability depends on the location to which traffic channels will change. How to change the traffic channels during the measurement is not specified in the current specification.

Therefore, in order to solve the addressed problems in conventional scheme, combination of different time slot allocation pattern is proposed to change traffic time slots according to some kind of predefined time slot allocation pattern which can guarantee high or perfect (100%) probability of acquiring SCH in 3.84Mcps TDD. 
Combination of different time slot allocation pattern means that traffic channels re-assign according to some predefined time slot allocation frame by frame periodically like this: 

1st frame: pattern # A

2nd frame: pattern # B

3rd frame: pattern # A

4th frame: pattern #B

This cycle repeats periodically …..

Here pattern #A or pattern #B refers to one kind of traffic time slot allocation in one frame. 

Following figure 2 is an example of such combination of different time slot allocation pattern. Pattern #A is configured as TS3 for UL, TS4 for DL; 

Pattern #B is configured as TS1 for UL, TS6 for DL; 

That means:

 1st frame: TS3 for UL, TS4 for DL

 2nd frame: TS1 for UL, TS6 for DL

 3rd frame: TS3 for UL, TS4 for DL

 4th frame: TS1 for UL, TS6 for DL

This cycle repeats periodically….

All idle time slots without traffic can be used for measurement.
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Figure2 an example of combination of different time slot allocation pattern

Figure2 shows an example of combination of different time slot allocation. Simulation results confirm that this kind of pattern combination can guarantee high probability of being able to acquire SCH in 3.84Mcps TDD.

Figure 3 and figure 4 give an example to illustrate the necessity of study comparison of time slot allocation pattern.
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Figure3. comparison of monitoring SCH in 3.84Mcps TDD by using combination of time slot allocation pattern and conventional scheme in case 1
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Figure4. comparison of monitoring SCH in 3.84Mcps TDD by using combination of time slot allocation pattern and conventional scheme in case 2

Due to the addressed problem and it is not specified how to change the traffic channels during the measurement in the current specification. It is necessary to study combination of different time slot allocation pattern in which traffic time slots can change according to some kind of predefined time slot allocation pattern which can guarantee high or perfect (100%) probability of acquiring SCH in 3.84Mcps TDD. 

5.3. Improved signaling support for the optimal time slot allocations
6. Proposed methods
6.1 Channel reassigning method

6.1.1 Overview of proposed channel re-assigning scheme
6.1.2 GSM measurement

6.1.3 FDD measurement

6.1.4 3.84Mcps TDD measurement

6.1.5 1.28Mcps TDD measurement

6.1.6 Impacts on other function

6.2 Other schemes
--------------------------------------------End of Text Proposal------------------------------------------------
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