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1. Introduction

Tdoc R1-01-1289 proposed the channel reassigning method for the improvement of inter-frequency and inter-system measurement. Also, in RAN#14 meeting, Study item “Improvement of inter-frequency and inter-system measurement for 1.28Mcps TDD” was approved with TR number 25.888.
In this contribution, three separate study areas are identified for the proposed channel reassigning method. First of them is to study the introduction of asymmetric pattern for time slot allocation in realizing channel reassigning. Second study area investigates the use of combination of different time slot allocation patterns. At last, the improved signaling support for optimal time slot allocation will be covered in the study area.

2. Asymmetric pattern for time slot allocation

In current Rel-4 specification, some idle time slots without traffic in 1.28 Mcps TDD can be used for inter-frequency or inter-system monitoring. In the conventional scenarios that traffic channel allocation is symmetric which means consecutive sub-frame will use the same time slot allocation pattern. However, it can be occurred that the measurement window may be very short which may cause relatively long synchronisation time and result in the increase of terminal power consumption or a call drop in case that UE is located at handover region. In addition, in the case of low cost terminal with single synthesizer (0.8 ms frequency switching time is assumed for such kind of UE), synchronisation may fail in some cases because of short length of measurement window.

Therefore, in order to solve the addressed problems in conventional scheme, special kind of asymmetric pattern for time slot allocation in each 1.28Mcps sub-frame can be proposed to get a longer measurement window.

Conventional pattern for measurement window

For low data rate service with only 1 uplink and 1 downlink, the example of idle time slots is shown in Figure 1 where FDD SCH monitoring is depicted as one example. Yellow colored time slots are traffic time slots, and green colored time slots are idle time slots for measurement. UE is not in transmission or reception state during 5 slots in each frame. According to the timeslot numbers allocated to the traffic, this period can be split into two continuous idle intervals A and B. A is defined as the number of idle slots between the Tx and Rx slots of UE and B the number of idle slots between the Rx and Tx slots of UE. It is clear that A+B is equal to sum of 5 time slots and DwPTS+GP+UpPTS.
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Figure 1. Possible idle periods in a sub-frame with two occupied traffic timeslots with symmetric and asymmetric time slot allocation pattern

In order to synchronize with FDD when UE handover to FDD from 1.28Mcps TDD, 1.28Mcps TDD should monitor Primary SCH and Secondary SCH of FDD. For Primary SCH, PSC with length of 256 chips is the same for every cell in the system and transmits once every slot. For Secondary SCH, it repeatedly transmits a sequence of 15 SSCs with length of 256 chips every frame. Whenever we take traffic channel allocation in conventional scheme as Figure 1, the measurement window is so short that at most two consecutive SSCs can be acquired in one measurement window. Consequently, we can’t get enough timing information for synchronization with FDD, and the performance of handover will be decreased greatly. It was seen from figure 1 that asymmetric time slot allocation pattern can enlarge the measurement window and capture more SSCs during every measurement.

Asymmetric Time Slot Allocation Pattern:
In one frame, the first sub-frame is called as even sub-frame, and the second sub-frame as odd sub-frame. Two different channel re-assigning methods are used in even sub-frame and odd sub-frame. In even sub-frame, we swap the downlink traffic channel to TS0, and swap the uplink traffic channel to TS1; in odd sub-frame, we swap the downlink traffic channel to the timeslot just after the second switching point, and the uplink traffic channel to the timeslot just before the second switching time. So measurement can be done during all idle time except the traffic timeslots. In one 10ms frame, A and B are assumed to be devoted to inter-system measurement.
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Figure 2. Asymmetric time slot allocation pattern proposed for the channel re-assigning scheme
Asymmetric allocation pattern provides larger measurement window than conventional scheme, so they can acquired more consecutive SSCs in FDD monitoring case. Considering the impact on other function such as power control and beam-forming functions from the asymmetric time slot allocation pattern, further study of such impact is also necessary in ralation to this study item.

3. Combination of different time slot allocation pattern

In some measurement cases, such as 3.84Mcps monitoring from 1.28Mcps TDD, the frame length of 3.84Mcps TDD and 1.28Mcps TDD are the same. Hence the observed position in measurement window of every frame of 1.28Mcps TDD perfectly aligned with that of 3.84 Mcps TDD. For real time services, channels allocated for the whole duration the bearer service is established preserve their own pattern except a channel reallocation procedure is performed. So if the channel allocations don’t change or change after a long time interval, 3.84Mcps TDD SCH have the possibility of never being acquired every frame, or synchronization time is very long. This will greatly decrease the performance of inter-system handover. Figure2 shows some possible case of SCH in 3.84Mcps TDD overlapping with traffic channel in 1.28Mcps TDD in conventional scheme.
In order to overcome the addressed problem existing in using conventional scheme, the combination of different time slot allocation pattern, which should be selected carefully, can be used sub-frame by sub-frame basis. Such combination method can change the measurement window position in various positions in order to increase the probability of acquiring 3.84Mcps TDD SCH during the measurement period.
(1) Three candidate patterns used for pattern combination

Pattern #1:
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Figure 3. Channel re-assigning pattern #1
Pattern #2:
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Figure 4. Channel re-assigning pattern #2
Pattern #3:
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Figure 5. Channel re-assignment pattern #3

(2) Combination of different kinds of time slot allocation pattern:

The combination of 2 and 3 different patterns can be the possible configuration scenarios of time slot allocation for the inter-frequency or inter-system monitoring. Probability of successful synchronization and synchronization time under the condition of synchronization success needs to be given in the study area.
Following are the possible options of different pattern combination used for monitoring.

One option is that: 

1st frame: using channel re-assigning pattern #1

2nd frame: using channel re-assigning pattern #3

3rd fame: using channel re-assigning pattern #2
Then each 3 frames is one cycle. 

The second option is that:

1st frame: using channel re-assigning pattern #1

2nd frame: using channel re-assigning pattern #1

3rd frame: using channel re-assigning pattern #3 
Then each 3 frames is one cycle. 

The third option is that:

1st frame: using channel re-assigning pattern #1

2nd frame: using channel re-assigning pattern #3

Then each 2 frames is one cycle.
In above options, all idle time slots after channel re-assigning can be used for 3.84Mcps TDD measurement. Figure 6 gives an example with the third optional pattern combination.

[image: image6.wmf] 

Traffic channel in 1.28Mcps TDD after channel re

-

assigning

 

TSCH in 3.84Mcps TDD

 

SCH in 3.84Mcps TDD

 

SCH in 3.84Mcps TDD

 

Traffic channel in 1.28Mcps TDD

 

Idle t

ime slot in 1.28Mcps TDD

 

Traffic channel in 1.28Mcps TDD before channel re

-

assigning

 

TSCH in 3.84Mcps TDD

 

 Figure 6 observing SCH in 3.84Mcps TDD in 1.28Mcps TDD by channel re-assigning scheme

4. Improved signaling support for the optimal time slot allocations

When 1.28 Mcps TDD UE needs to measure the other RAT systems, the channel re-assigning procedure for measurement is initiated. After an inter-RAT measurement initiation and transmission of detailed signaling parameter (measurement length, time slot pattern, code) are completed, uplink/downlink traffic channel for the UE is switched to the reserved uplink/downlink timeslots during the pre-determined length of sub-frame. In this state, several candidate solutions for signaling support to realize the special channel re-assigning pattern may be possible to use:

- Transmission of Physical channel reconfiguration whenever an inter-RAT measurement is required 

-  A small modification on the message MEASUREMENT CONTROL

-  Use of indexed channel re-assigning information sets of measurement period, time slot patterns in a frame (codes and time slots for each uplink/downlink), measurement purpose, etc

The impact and most appropriate selection among the improved signaling option in the view of reducing signaling overhead can be the working area of WG2 and WG3.

5. Conclusion

Three work areas are introduced in this contribution for study item “Improvement of inter-frequency and inter-system measurements for 1.28Mcps TDD”. If the principle can be approved in this meeting, our suggestion is to insert the enclosed text proposal to TR25.888.

Reference: 

[1] R1-01-1289, “Improvement of inter-system handover measurement for 1.28Mcps TDD”, Samsung

[2] R1-02-0516, “Revised draft TR 25.888 on Improvement of Inter-frequency and inter-system measurement for 1.28Mcps TDD”, Samsung

[3] R3-02-0659, “Signaling support for improvement of inter-RAT measurements for 1.28Mcps TDD”, Samsung
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Text Proposal for TR25.888

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

5. Study Areas
5.1. Asymmetric pattern for time slot allocation

In current Rel-4 specification, some idle time slots without traffic in 1.28 Mcps TDD can be used for inter-frequency or inter-system monitoring. In the conventional scenarios that traffic channel allocation is symmetric which means consecutive sub-frame will use the same time slot allocation pattern. However, it can be occurred that the measurement window may be very short which may cause relatively long synchronisation time and result in the increase of terminal power consumption or a call drop in case that UE is located at handover region. In addition, in the case of low cost terminal with single synthesizer (0.8 ms frequency switching time is assumed for such kind of UE), synchronisation may fail in some cases because of short length of measurement window.

Therefore, in order to solve the addressed problems in conventional scheme, special kind of asymmetric pattern for time slot allocation in each 1.28Mcps sub-frame can be proposed to get a longer measurement window.
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Figure 1. Asymmetric time slot allocation pattern proposed for the channel re-assigning scheme
It can be seen symmetric allocation pattern provides larger measurement window than conventional scheme. Considering the impact on other function, further study on the impact of power control and beam-forming etc. from the asymmetric time slot allocation patter is necessary in relation to this study item.

5.2. Combination of different time slot allocation pattern
In some measurement cases, such as 3.84Mcps monitoring from 1.28Mcps TDD, the frame length of 3.84Mcps TDD and 1.28Mcps TDD are the same. Hence, the observed position in measurement window of every frame of 1.28Mcps TDD perfectly aligned with that of 3.84 Mcps TDD. For real time services, channels allocated for the whole duration the bearer service is established preserve their own pattern except a channel reallocation procedure is performed. So if the channel allocations don’t change or change after a long time interval, 3.84Mcps TDD SCH have the possibility of never being acquired every frame, or synchronization time is very long. This will greatly decrease the performance of inter-system handover. Figure2 shows some possible case of SCH in 3.84Mcps TDD overlapping with traffic channel in 1.28Mcps TDD in conventional scheme.
In order to overcome the addressed problem existing in using conventional scheme, the combination of different time slot allocation pattern, which should be chosen carefully, can be used sub-frame by sub-frame basis. Such combination method can change the measurement window position in various positions in order to increase the probability of acquiring 3.84Mcps TDD SCH during the measurement period.
(1) Three candidate patterns used for pattern combination
Pattern #1:
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Figure 2. Channel re-assigning pattern #1
Pattern #2:
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Figure 3. Channel re-assigning pattern #2
Pattern #3:


[image: image10.wmf] 

Measurement

 

1

st

 subframe

 

2

nd

 subframe

 

Measurement

 

Frame # i 

 

Figure 4. Channel re-assignment pattern #3

(2) Combination of different kinds of time slot allocation pattern:

The combination of 2 and 3 different patterns can be the possible configuration scenario of time slot allocation for inter-frequency or inter-system monitoring. Probability of successful synchronization and synchronization time under the condition of synchronization success needs to be given.
Following are the possible options of different pattern combination used for monitoring.

One option is that: 

1st frame: using channel re-assigning pattern #1

2nd frame: using channel re-assigning pattern #3

3rd fame: using channel re-assigning pattern #2 
Then each 3 frames is one cycle. 

The second option is that:

1st frame: using channel re-assigning pattern #1

2nd frame: using channel re-assigning pattern #1

3rd frame: using channel re-assigning pattern #3 
Then each 3 frames is one cycle. 

The third option is that:

1st frame: using channel re-assigning pattern #1

2nd frame: using channel re-assigning pattern #3

Then each 2 frames is one cycle.
5.3. Improved signaling support for the optimal time slot allocations

When 1.28 Mcps TDD UE needs to measure the other RAT systems, the channel re-assigning procedure for measurement is initiated. After an inter-RAT measurement initiation and transmission of detailed signaling parameter (measurement length, time slot pattern, code) are completed, uplink/downlink traffic channel for the UE is switched to the reserved uplink/downlink timeslots during the pre-determined length of sub-frame. In this state, several candidate solutions for signaling support to realize the special channel re-assigning pattern may be possible to use::

- Transmission of Physical channel reconfiguration whenever an inter-RAT measurement is required 

-  A small modification on the message MEASUREMENT CONTROL

-  Use of indexed channel re-assigning information sets of measurement period, time slot patterns in a frame (codes and time slots for each uplink/downlink), measurement purpose, etc

The impact and most appropriate selection among the improved signaling option in the view of reducing the signaling overhead can be the working area of WG2 and WG3.
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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