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Discussion
1  Introduction
The agreed Way Forward [1] in Beijing ad-hoc RRM meeting has captured several issues regarding synchronous and asynchronous scenarios for further investigation. In this paper, we would like to analyze the impact to the measurement gap (MG), the UE behaviour after MG, and the DuCo deployment issue by considering UE architectures.

2  Impact to the MG for asynchronous scenario
Taking the subframe boundary of PCell as the reference point, as shown in the blue arrow in the Fig. 1 and Fig. 2, the timing difference to the nearest subframe in the pSCell is between -500us and 500us. The “x not equal to y” in the figures is to capture the asynchronous behavior. It is defined here that, 
· the asynchronous timing case ‘a’ in Fig. 1 means the subframe timing in the pSCell has delay between 0 and 500us, 
· the asynchronous timing case ‘b’ in Fig. 2 means the subframe timing in the pSCell is ahead of that in PCell between 0 to 500us. 
The following questions could be, 
· Should the existing MG of 6ms be extended? How many subframes for extension if necessary?

· As the measurement gap length (MGL) needs to be extended, it is for both PCell and pSCell? Or just for either PCell or pSCell?
· Should the measurement requirement be changed as MGL is extended?
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          Fig.1, timing case ‘a’, pSCell timing is after the PCell between 0 and 500us
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          Fig.2, timing case ‘b’, the nearest subframe in the pSCell is ahead of that in the PCell
When the interruption effect is considered, the effective MGL may be short of 6ms for both timing cases in Fig. 3-1 and Fig 4-1. To provide effective 6ms for PCell and pSCell, three methods as shown in Fig 3-2, Fig. 3-3 and Fig. 4-2 can be considered. Moreover, we can further see that in Fig. 3-3 and Fig. 4-2, the MGL in pSCell is 7ms and there is no need to extend MGL for PCell.
The purpose of MGL extension to 7ms in pSCell is to accommodate the interruption effect due to the UE implementation to ensure 6ms including RF tuning time for measurement, not the intention to measure by more subframes. Therefore, the accuracy requirement should be the same for both PCell and pSCell.
Based on the above analysis, our proposal is,

Proposal 1, For asynchronous case, extend MGL to 7ms for pSCell, and keep MGL as 6ms for PCell .
Proposal 2, The extended MGL in pSCell is not for the increase of subframes for measurement. Therefore, keep the accuracy requirement same as that for PCell.
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          Fig. 3-1, for timing case ‘a’, no enough 6ms for both PCell and pSCell
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Fig. 3-2, for timing case ‘a’, 7ms MGL in PCell. Then both PCell and pSCell have 6ms for measurement including RF tuning
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Fig. 3-3, for timing case ‘a’, 7ms MGL in pSCell. Then both PCell and pSCell have 6ms for measurement including RF tuning
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Fig. 4-1, for timing case ‘b’, no enough 6ms for both PCell and pSCell
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Fig. 4-2, for the timing case ‘b’, 7ms MGL in pSCell. Then both PCell and pSCell have 6ms for measurement including RF tuning

3  Analysis of UE behaviour after MG for asynchronous scenario
In section 8.1.2.1 of 36.133, it is said that, in the uplink subframe occurring immediately after the measurement gap,

· the E-UTRAN FDD UE shall not transmit any data
From the above Fig. 3-3 and Fig 4-2, a generalized MP pattern can be represented in Fig. 5 to cover timing case ‘a’ and ‘b’. It is seen that the uplink subframe ‘x+8’ in PCell may not be utilized, however, the uplink subframe ‘y+8’ in pSCell can be utilized with much larger opportunity, particularly in considering smaller TA in small cell deployment in pSCell. Also the shorter RF tuning time is possible for more advanced RF design. 
Of course, it still has the possibility that the uplink subframe ‘y+8’ in pSCell can’t be utilized due to smaller delay time so that TA is larger than the delay time. We have the following proposal,

Proposal 3, 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. 5, generalized MG pattern for both timing case ‘a’ and ‘b’
4  Interband and intraband DuCo by utilizing CA architecture
General speaking, the RF architecture for intraband and interband CA could be,

· For intraband contiguous CA, it consists of one RF amplifier (LNA) and one baseband amplifier for downlink and one PA for uplink,

· For intraband non-contiguous CA, it has one RF amplifier and separate baseband amplifiers for downlink and one PA for uplink,

· For interband CA, it has separate RF amplifiers and separate baseband amplifiers for downlink and separate PAs for uplink,
It has been observed that the relative timing offset and power imbalance between CCs are key issues for non-co-located deployment in intraband non-contiguous CA, for both downlink and uplink. The agreement has been reached in on-line discussion [2] that the non-contiguous uplink intraband CA in Rel-12 is only applicable for co-located scenarios due to the one PA architecture. If the MeNB and SeNB can be deployed with co-location, the existing RF architectures in the UE should be able to support intraband DuCo. Furthermore, the interband DuCo is applicable to both the synchronous case and asynchronous case. The intraband DuCo may only be applicable to the synchronous case when the co-location between eNBs can be maintained. Therefore, our proposals are,
Proposal 4, There is no need to rule out intraband DuCo in Rel-12. The existing RF architectures in the UE can support intraband DuCo as long as the eNBs can be deployed with co-location.
Proposal 5, Interband DuCo is applicable to synchronous and asynchronous cases. Apply intraband DuCo to the synchronous case.

5  Conclusion
From the above analysis, we would like to propose that,
Proposal 1, For asynchronous case, extend MGL to 7ms for pSCell, and keep MGL as 6ms for PCell .
Proposal 2, The extended MGL in pSCell is not for the increase of subframes for measurement. Therefore, keep the accuracy requirement same as that for PCell.

Proposal 3, 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.

Proposal 4, There is no need to rule out intraband DuCo in Rel-12. The existing RF architectures in the UE can support intraband DuCo as long as the eNBs can be deployed with co-location.

Proposal 5, Interband DuCo is applicable to synchronous and asynchronous cases. Apply intraband DuCo to the synchronous case.
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