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1.
Introduction

During the last RAN1 meetings, several possible improvements of inter-frequency and inter-system measurements from Samsung were discussed in various proposals [1-2] and at WG1#29 it was agreed to include them into TR 25.888. The concepts that have been discussed were: asymmetric pattern and pattern combination scheme. Both techniques aimed for increasing the measurement window size. However, all the proposals and investigations did not take DTX and DCA into account although DTX has already been specified in Rel-4. In this document, we discuss the conventional method in combinations with DTX and DCA since both of them have already been supported in current specifications.

2.
Synchronization with FDD system

In order to synchronize with FDD when a 1.28Mcps TDD UE wants to handover to FDD, the UE should monitor Primary SCH in order to get time slot timing, and monitor Secondary SCH of FDD to get frame timing. For Primary SCH, PSC with length of 256 chips is the same for every cell in the system and transmitted once every slot. The Secondary SCH consists of a sequence of 15 SSCs with length of 256 chips every frame. 

In [1], the simulation results show that maximum synchronization time to FDD is 748.6ms by acquiring 225PSCs or 225SSCs. Measurement failure criterion Tidentify abort that defined in TS25.123 is 5000 ms (5s). Therefore we can conclude that 1.28Mcps TDD can successfully perform measurement to FDD thus meeting the requirements, defined in RAN WG4. 

3.
Synchronization with 3.84Mcps TDD and GSM, other 1.28Mcps TDD with asymmetric pattern for time slot allocation and combination of different time slot allocation pattern
In order to synchronize with 3.84Mcps TDD before a handover from 1.28Mcps TDD to 3.84Mcps TDD, the UE needs to monitor the Primary SCH and Secondary SCH of 3.84Mcps TDD. There are 2 cases of SCH and P-CCPCH allocation in 3.84 Mcps TDD: 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. The SCH consists ofa primary and three secondary code sequences each 256 chips long which are transmitted in parallel. So, required minimum measurement window for synchronization with 3.84Mcps TDD is 2*T +0.067ms (T=0.5ms) which is shown in Fig1. 


[image: image1.wmf] 

SCH in 3.84Mcps TDD 

 

SCH in 3.84Mcps TDD

 

Traffic channel in 1.28Mcps TDD

 

Idle time slot in 1.28Mcps TDD

 

Measurement window

 

Present in Case 2

 

Switching time T

 

All the 3 uplink timeslots wil

l be 

occupied for measurement 

 

  Figure 1. Problem identification when 1.28Mcps TDD UE monitoring 3.84Mcps TDD cell
If the timeslots of 1.28Mcps are allocated symmetrically for UL/DL, 1.28Mcps TDD cannot measure 3.84Mcps TDD if the timing of 3.84Mcps TDD SCH is as shown in Figure1. Both asymmetric pattern for time slot allocation and Combination of different time slot allocation pattern in [1, 2] cannot solve this problem because all the uplink timeslots need to be taken for measurement to 3.84Mcps TDD. In [1] and [2], Samsung simulation results also show that asymmetric pattern for time slot allocation and combination of different time slot allocation pattern cannot 100% successfully detect SCH of 3.84Mcps. This example indicates that extending measurement window size make no sense if the measurement window has no perfect timing. We can conclude that both perfect timing of measurement window and required minimum measurement window size are the two required factors for 1.28Mcps UE to perform measurement successfully.

The same analysis applies to GSM and other 1.28Mpcs TDD, required minimum measurement window for synchronization with GSM and 1.28Mcps are 2*T+0.577ms (T=0.5ms) and 2*T+0.075ms (T=0.5ms) respectively. Both asymmetric pattern for time slot allocation in [1] and Combination of different time slot allocation pattern in [2] cannot solve this problem for measurement to GSM and other 1.28Mcps.

4.
The usage of DTX together with DCA for synchronization with 3.84Mcps TDD, GSM and other 1.28Mcps TDD

In Rel-4 of 1.28 Mcps TDD there exists the possibility to apply DTX [cf. TS 25.224 section 5.4], if no data has to be sent by the physical layer i.e. if no data are provided to the physical layer by the higher layers. In the case of transmission pauses there exists the possibility to switch off the respective transmission by the physical layer completely.

The start of such a transmission pause is always initiated by the transmission of a special burst which carries a TFCI and can therefore be easily detected. To maintain uplink synchronisation and fast power control, the special burst is then repeated on a regular basis if the transmission pause exceeds a configured number of Frames. The application of DTX is likely if e.g. voice calls are considered, where each link (UL /DL) is approximately only active for 50% of the time. Due to the fact, that each transmission pause is indicated to the receiver, the UE can make use of the UL/DL transmission pauses e.g. by monitoring neighbouring cells in these transmission gaps.

Since DTX have been specified in Rel-4. 1.28Mcps TDD can take advantage of DTX together with DCA to perform measurements in two phases in order to synchronize with 3.84Mcps TDD, GSM and other 1.28Mcps TDD systems.

Phase 1: Perform scanning to get the timing of SCH of 3.84Mcps TDD/FCCH+SCH of GSM/DwPCH of other 1.28Mcps TDD 
1.28Mcps TDD UE can take advantage of DTX to perform scanning of SCH of 3.84Mcps TDD/FCCH+SCH of GSM/DwPCH of other 1.28Mcps TDD to get the timing. Or 1.28Mcps TDD UE can get the timing of SCH of 3.84Mcps TDD/FCCH+SCH of GSM/DwPCH of other 1.28Mcps TDD during idle mode. Here we want to emphasize that almost all the 1.28Mcps UEs can get the timing of SCH of 3.84Mcps TDD/FCCH+SCH of GSM/DwPCH of other 1.28Mcps TDD during idle mode.

Phase 2: Perform Measurement 

Before handover to 3.84Mcps TDD/ GSM/Other 1.28Mcps TDD, 1.28Mcps TDD perform monitoring of SCH of 3.84Mcps TDD/FCCH+SCH of GSM/DwPCH of other 1.28Mcps TDD according to the timing information which is gotten in phase 1 with DTX and/or DCA. 

5.1 DTX and Inter-System and Inter-Frequency Measurements for 1.28 Mcps TDD

In the case of a DL-DTX, the NodeB initially sends a special burst which indicates to the UE that a transmission pause might follow. After detection of the special burst, the UE is prepared for the transmission pause and can use the transmission pause for measurements.

In contrast to all the proposed methods so far (asymmetric pattern and pattern combination) the gap, that can be used for Inter-Frequency and Inter-System measurements is largely increased to make sure that 1.28Mcps TDD can perform scanning of other systems in phase 1 and perform measurement in phase 2 together with DCA. This is shown in the following figure which was directly copied from the TR 25.888 and extended by the DTX case:
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Figure 2: This is figure5 from the technical Report TR25.888 extended by the DL-DTX case
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 Figure 3: This is figure3 from the Technical Report TR25.888 extended by the DL-DTX case

As shown in the figures above, the number of available idle slots can be drastically increased by considering DTX, which already exists in the Rel-4 specifications. 
5.
Conclusion

This contribution shows how Inter-Frequency and Inter-System Measurements for 1.28 Mcps TDD can be performed by considering traditional techniques thus making use of already existing methods in Release 4. The usage of DTX and/or DCA has not been considered in the calculations of measurement periods and synchronisation times [3]. Both methods, presented so far (asymmetric pattern in [1] and combination of different time slot allocation pattern in [2] cannotperform measurement although these two methods can increase the measurement window size of 1.28Mcps TDD. In this contribution it is shown that the number of idle Slots for measurements can be easily increased by considering DTX as part of Rel-4 to satisfy the measurement requirements, i.e. perfect timing of measurement window and required minimum measurement window size. Further improvements can be achieved by implementation methods such as DCA. And we can conclude there is no necessary to do any improvement for Inter-Frequency and Inter-System Measurements in specifications. We propose to update the technical report TR25.888 according to the attached text proposal in section 8.
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7. Text proposal for TR25.888

( Begin Text proposal for TR 25.888
6.2 The usage of DTX

In Rel-4 of 1.28 Mcps TDD there exists the possibility to apply DTX [cf. TS 25.224 section 5.4], if no data has to be sent by the physical layer i.e. if no data are provided to the physical layer by the higher layers. In the case of transmission pauses there exists the possibility to switch off the respective transmission by the physical layer completely.

The start of such a transmission pause is always initiated by the transmission of a special burst which carries a TFCI and can therefore be easily detected. To maintain uplink synchronisation and fast power control, the special burst is then repeated on a regular basis if the transmission pause exceeds a configured number of Frames. The application of DTX is likely if e.g. voice calls are considered, where each link (UL /DL) is approximately only active for 50% of the time. Due to the fact, that each transmission pause is indicated to the receiver, the UE can make use of the DL transmission pauses e.g. by monitoring neighbouring cells in these transmission gaps.

6.2 DTX and Inter-System and Inter-Frequency Measurements for 1.28 Mcps TDD

In the case of a DL-DTX, the NodeB initially sends a special burst which indicates to the UE that a transmission pause might follow. After detection of the special burst, the UE is prepared for the transmission pause and can use the transmission pause for measurements.

In contrast to all the proposed methods so far (asymmetric pattern and pattern combination) the gap, that can be used for Inter-Frequency and Inter-System measurements is largely increased. This is shown in the following figure which was directly copied from the TR25.888 and extended by the DTX case:
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Figure X: This is figure5 from the technical Report TR25.888 extended by the DL-DTX case


[image: image5.wmf] 

SCH in 3.84Mcps TDD in case 2

 

SCH in 3.84Mcps TDD

 

Traffic channel in 1.28Mcps TDD

 

Idle time slot in 1.28Mcps TDD

 

Traff

ic channel in 1.28Mcps TDD before channel re

-

assigning

 

TSCH in 3.84Mcps TDD

 

An example of making use of DL

-

DTX

 

TSCH in 3.84Mcps TDD

 

TFCI=00000 = special burst

 

TTI=20ms

 

 

Figure Y: This is figure3 from the Technical Report TR25.888 extended by the DL-DTX case

As shown in the figures above, the number of available idle slots can be highly increased by considering DTX, which already exists in the Rel-4 specifications.
( End Text proposal for TR 25.888
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