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1 Introduction
In last RAN4 meeting, UE behaviour on transmission after measurement gaps in single carrier case was discussed [1]. In [1], the uplink subframe immediately after the gap was proposed to be dropped regardless subframe before measurement gap in TDD case. In this paper, we further analysis this issue in TDD CA with different DL/UL configuration case and conclude that further clarification on the definition of begin of measurement gaps could help RAN4 to further understand this issue.   
2 Discussion
According to current rule defined in TS36.133 referred as below:  

In the uplink subframe occurring immediately after the measurement gap,

-
the E-UTRAN FDD UE shall not transmit any data
-
the E-UTRAN TDD UE shall not transmit any data if the subframe occurring immediately before the measurement gap is a downlink subframe.
Such above second bullet is addressing not enough 6ms measurement gap due to uplink timing advance. As shown in the below diagram:
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If the number of DL-to-UL switching point, i.e., special subframe, is more than the number of UL-to-DL switching points within a measurement gap, the actual measurement period will be less than 6ms. Considering current TDD configuration, such case occurs once subframe immediately before the measurement is downlink subframe and subframe immediately after measurement is uplink subframe. In order to maintain 6ms measurement gap, UE is allowed to drop the uplink subframe after measurement gap in that case. 
Also, as indicated in [1], even in the case of subframe immediately before measurement gap is uplink subframe, due to consecutive timing advance commands, the measurement gap will be also less than 6ms in worst case, e.g., high speed train scenario. It was also pointed out such worst case scenario could occur even in Rel-8 network. From UE implementation point of view, it has been recognized that UE may either drop the uplink subframe or shorten the measurement gaps once such worst case occurred. Since all the measurement performance requirements defined in RAN4 are based on 6ms measurement gap length, it is not desired to shorten the measurement gap to handle this worst case. On the other hand, it is too late to change UE implementation to shorten measurement gap to handle this case in early release. Therefore, to adapt the approach of dropping the uplink subframe after measurement gap regardless of duplex mode in early release is preferred. 
For TDD CA with different DL/UL configuration, it has been recognized the definition of begin of measurement gap will also have different impact to the length of measurement period, e.g. 
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In the TDD CA case, two serving cells with TDD configuration 0 and 5 respectively are activated. From the diagram shown above, some UE implementation may start the measurement gap in the downlink subframe of serving cell with TDD configuration 5. In this case if the UL in the subframe after the gap in the serving cell with TDD configuration 0 is not allowed to be dropped, no 6ms measurement gap is remaining. On the other hand, since begin of measurement gap is not specified, UE may start the measurement gap immediately after all activity in the subframe before the measurement gap as shown below:
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In that case, 6ms measurement gap is remaining without drop the uplink subframe after measurement gap considering the typical timing advance configuration. 

Observation: In TDD CA with different DL/UL configuration case, the definition of start measurement gap will have impact to definition of end of measurement gap, i.e., whether to drop the uplink subframe after measurement gap.
Based on above observation, it is benefit to define begin of measurement gap especially in TDD CA with different DL/UL configuration case. Considering typical TA range, in order to better maintain the 6ms measurement period, 
Proposal 1: Define the measurement gap starting after the last UL/DL in subframe(n-1) has ended on all serving frequency. 

If RAN4 could agree above proposal, based on this proposal, RAN4 could continue discuss the UE measurement behavior on subframe after measurement gap considering the timing advance range. 
3 Conclusion
In this paper, the view on UE measurement behavior at measurement gap for single carrier case was given. Considering the worst case scenario, it is preferred to adapt the approach of dropping the uplink subframe after measurement gap regardless of duplex mode in early release. 
Also, for TDD CA with different TDD configuration, it has been observed different definition of measurement gaps will have impact to length of measurement period. In order to clearly define the UE measurement behavior and further facilitate the discussion of measurement gap handling in Rel-11 time frame, it is proposed: 

Proposal 1: Define the measurement gap starting after the last UL/DL in subframe(n-1) has ended on all serving frequency. 

If above proposals are agreeable, it was also suggested to send LS to RAN2 regarding UE behavior where RAN2 is kindly asked to update the UE measurement behavior for both dropping uplink subframe after measurement gap in early release and definition of begin of measurement gap in Rel-11. 
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