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Discussion
1  Introduction
The agreed WF [1] has captured the measurement gap length on MCG and SCG for both synchronous and asynchronous scenarios which is listed below,

· Measurement Gap for synchronized DC 

· Existing measurement Gap configuration can be reused, i.e. common measurement gap and 6 ms MGL on both MCG and SCG      

· Measurement Gap for unsynchronized DC

· For MCG: To reuse the legacy Measurement GAP configuration.

· For SCG: Measurement gap length on SCG is [7]ms. Time from starting tuning to end of retuning is up to 6ms for measurement gap, which is aligned between MCG and SCG

In this paper, we would like to discuss the UE behaviour after measurement gap for FDD case.

2  Discussion on UE behaviour after measurement gap
Fig. 1 shows the typical scenario of the measurement gap allocation for asynchronous DuCo. As we mentioned in previous paper [2], the extension of 1ms for pSCell is to avoid interruption and the available measurement time including RF tuning for both PCell and pSCell is still 6ms.
[image: image1.jpg]UE Rx
PCell

UE Rx
pScCell

Effective period for measurement including RF tuning = 6ms

D x+8

D x+9

Dy+8

D y+9





Fig. 1, 7ms MGL in pSCell. Then both PCell and pSCell have 6ms for measurement including RF tuning
Let’s check the corner scenario. Taking the subframe boundary of PCell as the reference point, the subframe boundary of pSCell could delay or advance the reference point for at most 0.5ms. Fig. 2.3 and Fig. 3.3 show the extreme conditions as the delay time and advance time relative to the PCell is almost 0. For pSCell, if the TA is within the remaining subframe time after the green line at the right side, the next uplink subframe can be utilized. The worst and best cases happen at Fig. 2.3 and Fig. 3.3 respectively. 
The RF switching time is another parameter to impact the utilization of the next subframe immediately after the measurement gap. The tuning time with 1 ms has been considered for Rel-8 UE. From implementation point of view it is possible for more advanced RF design with less tuning time.
The small cell deployment could be the general way for pSCell in DuCo. It is expected that the TA is smaller for pSCell. If the tuning time can be reduced from 1ms to 900us, the additional 100us can cover the propagation delay of the cell with radius 15Km. This may resolve the issue as shown in Fig. 2.3.
By considering the small cell deployment for pSCell and shorter RF switching time for Rel-12 UE, we would like to propose that,

Proposal 1, For the uplink subframe occurring immediately after the measurement gap, the FDD UE shall not transmit any data in PCell, and it is up to UE to transmit in pSCell.
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Fig. 2.1, The pSCell delays for 0.5ms

[image: image3.jpg]UE Rx
PCell

UE Rx
pScCell

effective period for measurement including RF tuning = 6ms

D x+8

D x+9

Dy+8

Dy+9

<0.5ms





Fig. 2.2, The pSCell delays less than 0.5ms. it is seen the remaing subframe time at y+7 after the green line is also less than 0.5ms
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Fig. 2.3, As the delay is almost 0ms, nothing is left after the green line
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Fig. 3.1, The pSCell advances for 0.5ms
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Fig. 3.2, The pSCell advances less than 0.5ms. it is seen the remaing subframe time at y+8 after the green line is then larger than 0.5ms
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Fig. 3.3, As the advance time is almost 0ms, there will be 1 ms after the green line

3  Conclusion
We propose that,
Proposal 1, For the uplink subframe occurring immediately after the measurement gap, the FDD UE shall not transmit any data in PCell, and it is up to UE to transmit in pSCell.
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