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Intellectual Property Rights

Foreword

This Technical Report(TR) has been produced by the 3rd Generation Partnership Project (3GPP), Technical Specification Group RAN.
The contents of this TR are subject to continuing work within the 3GPP TSG and may change following formal TSG approval. Should the TSG modify the contents of this TR, it will be re-released with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1. Scope

The purpose of this document is to help the TSG RAN WG1 group to specify the changes to current specifications, which is needed for the introduction of the “improvement of inter-frequency and inter-system measurement” option for Release 5.

“Improvement of inter-frequency and inter-system measurement” is proposed to specify the enhanced handover measurement. This work item is composed of possible 3 work tasks (WT).

1) Measurement of GSM from 1.28Mcps TDD

2) Measurement of FDD from 1.28Mcps TDD

3) Measurement of 3.84Mcps TDD from 1.28Mcps TDD

The different WTs will be described in subsequent chapters. It is intended to gather all information in order to trace the history and the status of the WTs in RAN WG1. It is not intended to replace contributions and Change Requests, but only to list conclusions and make references to agreed contributions and CRs. When solutions are sufficiently stable, the CRs can be issued.

It describes agreed requirements related to the WTs.

It identifies the affected specifications with related Change Requests.

It also describes the schedule of the WTs.

2. References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

For a specific reference, subsequent revisions do not apply.

For a non-specific reference, the latest version applies.

3. Definitions, symbols and abbreviations

3.1. Definitions
For the purposes of the present document, the following terms and definitions apply.

3.2. 
Symbols
3.3. 
Abbreviations

4. Requirements

· Backward compatibility with the previous release should be kept.

5
Measurement Improvement

5.1. Measurement of GSM from 1.28Mcps TDD

5.1.1 Introduction

In FDD mode, compressed mode is used for inter-frequency and inter-system measurements, since the transmission in the physical channels in FDD are continuous. But for 1.28Mcps TDD, the transmissions are discontinuous, so some time slots which have no traffic can be used for monitoring GSM. 
A channel swapping procedure is proposed before starting monitoring GSM during inter-system measurement in order to acquire more enough consecutive idle time to monitor GSM. Channel swapping method means that traffic time slots assigned for uplink and downlink can be reallocated before monitoring GSM.

Simulation results of average synchronisation time, maximum synchronisation time, and minimum synchronisation time for monitoring GSM are provided under the condition of symmetric channel structure and asymmetric channel structure with 0.5ms and 0.8ms synthesizer switching time. The simulation results show a clear benefit of using a channel swapping method compared to the conventional one.
5.1.2 Methodology
5.1.2.1 Proposed channel swapping method
Channel swapping method is proposed to achieve more consecutive time slots to do inter-system measurement before the starting time of monitoring GSM. 

It is assumed that channel swapping procedure in every subframe is the same. For low data rate traffic with only 1 uplink channel and 1 downlink channel, a channel swapping method doing like this: uplink traffic channel for UE swaps to be assigned in the uplink timeslot just before the second switching point, and downlink traffic channel for UE swaps to be assigned in the downlink timeslot just after the second switching point. Hence, all the idle time slots from the end of the timeslot just after the second switching point in sub-frame # i to the beginning of the timeslot just before the second switching point in sub-frame # i+1 can be utilized for tracking FCCH burst or FCCH and SCH bursts of GSM frame concurrently. Note that the second switching point in every sub-frame does not need to be fixed. In Fig. 1, yellow colored time slots means a traffic channel after channel swapping, and green colored timeslots means the measurement period for monitoring GSM. It is observed that the sum of 5 time slots and DwPTS+GP+UpPTS can be used for monitoring GSM.
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 Figure 1. Measurement time by using proposed channel swapping method during inter-system measurement

5.1.2.2 Simulation results Comparison
Comparison Scheme1: Simulation results comparison in case of symmetric frame structure. The second switching point is between TS3 and TS4. See Figure 2
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Figure2: Symmetric frame structure with 3 uplink timeslots and 3 downlink timeslots from TS1 to TS6
By using channel swapping method, TS1 is assumed to be used for uplink traffic channel, and downlink traffic channel may be allocated in TS0, TS4, TS5, TS6. It is assumed that downlink traffic channel can be allocated at TS0, TS4, TS5, and TS6 with equal possibility. Hence, average value of synchronisation time in the four cases of downlink traffic channel being assigned in TS0, TS4, TS5, TS6, is used respectively.. 

1) Monitoring only FCCH burst with 0.5ms switching time
Average synchronisation time with 0.5ms switching time:

Using channel swapping method: 75.6ms

Conventional method: (83.9+185.0+288.3+111.4)/4 = 167.2ms

See Figure 3.
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Figure 3. average synchronisation time of monitoring only FCCH in Symmetric frame structure 

Maximum synchronisation time with 0.5 ms switching time:

Using channel swapping method: 187.2ms

Conventional method: 656.5ms

See Figure 4.
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Figure 4 maximum synchronisation time of monitoring only FCCH in Symmetric frame structure

2) Monitoring both FCCH burst and SCH burst with 0.5ms switching time
Average synchronisation time with 0.5ms switching time:

Using channel swapping method: 92.5ms

Conventional method: (102.0+336.2+511.7+140.4)/4 = 272.6ms

See Figure 5.
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Figure 5 average synchronisation time of monitoring both FCCH and SCH in Symmetric frame structure

Maximum synchronisation time with 0.5ms switching time:

Using channel swapping method: 237.2ms

Conventional method: 896.5ms

See Figure 6.
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Figure 6. maximum synchronisation time of monitoring both FCCH and SCH in Symmetric frame structure

Comparison Scheme2: Simulation results comparison in case of asymmetric frame structure with 2 uplink timeslots and 4 downlink timeslots from TS1 to TS6. The second switching point is between TS2 and TS3. See Figure 7. 

[image: image8.wmf] 

Sub

-

frame # i

 

Sub

-

frame # i+1

 

the 2

nd

 switching point 

 

the 2

nd

 switching point 

 

Figure 7: Asymmetric frame structure with 2 uplink timeslots and 4 downlink timeslots from TS1 to TS6
1) Monitoring only FCCH burst with 0.5ms switching time
Average synchronisation time with 0.5ms switching time:

Using channel swapping method: 75.6ms

Conventional method: (83.9+97.6+185.0+288.3+111.4)/5 = 153.2ms

See Figure 8.
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Figure 8.  average synchronisation time of monitoring only FCCH in Asymmetric frame structure

Maximum synchronisation time with 0.5ms switching time:

Using channel swapping: 187.2ms

Conventional method: 656.5ms

See Figure 9.


[image: image10.wmf]0

100

200

300

400

500

600

700

new method

conventional

method


Figure 9  maximum synchronisation time of monitoring only FCCH in Asymmetric frame structure

2) Monitoring both FCCH burst and SCH burst with 0.5ms switching time
Average synchronisation time with 0.5ms switching time:

Using channel swapping method: 92.5ms

Conventional method: (102.0+116.7+336.2+511.7+140.4)/5 = 241.4ms
See Figure 10.
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Figure 10 average sync time of monitoring both FCCH and SCH in Asymmetric frame structure

Maximum synchronisation time with 0.5ms switching time:

Using channel swapping method: 237.2ms

Conventional method: 896.5ms
See Figure 11.
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Figure11 maximum synchronisation time of monitoring both FCCH and SCH in Asymmetric frame structure

Monitoring FCCH only or FCCH+SCH with 0.8ms switching time

When monitoring FCCH or FCCH +SCH with 0.8ms switching time, there is the special case in conventional method without channel swapping that can never acquire FCCH or FCCH+SCH, which is that TS5 for downlink traffic and TS1 for uplink traffic because of the large synthesizer switching time and short measurement window. 

But in swapping method, because of long search window, FCCH or FCCH+SCH can always be acquired. The maximum synchronisation time of detecting FCCH+SCH burst will not exceed 237.5ms. 

5.1.2.3 Conclusion

Channel swapping method for improvement of inter-system handover measurement is introduced in order to increase the measurement time for monitoring GSM and compared with conventional method. The simulation results for measurement time in each cases is summarized in Table 1.

Table 1. Comparison of simulation results by using our proposed method and conventional one with 2 traffic timeslots per subframe and with 0.5ms and 0.8ms switching time under symmetric frame structure

	
	0.5ms switching time
	0.8ms switching time

	
	Proposed method
	Conventional method
	Proposed method
	Conventional method

	Average synchronisation time for monitoring both FCCH and SCH (ms)
	92.5
	272.6
	114.2
	Can’t be evaluated because of long switching time. Referring Table4, 5.

	Average synchronisation time for monitoring only FCCH  (ms)
	75.6
	167.2
	95.1
	Can’t be evaluated because of long switching time. Referring Table4, 5.

	Maximum synchronisation time for monitoring both FCCH and SCH (ms)
	237.2
	896.5
	237.5
	These bursts can never be acquired

	Maximum synchronisation time for monitoring only FCCH  (ms)
	187.2
	656.5
	232.5
	SCH burst can never be acquired

	Minimum synchronisation time for monitoring both FCCH and SCH (ms)
	6.1
	6.1
	6.3
	6.4

	Minimum synchronisation time for monitoring only FCCH  (ms)
	1.1
	1.1
	1.4
	1.4


The simulation results show a great benefit of using channel swapping method during inter-system measurement in 1.28Mcps TDD.
5.1.3 Investigation on impacts to other functions

As to swapping method for measurement, impact on Radio Resource Management, Dynamic Channel Allocation and high layer signaling needs to be further investigated.
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