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1 Introduction
In past several RAN4 meetings, the UE behaviour after measurement gap was under discussing. Mainly two possible issues were mentioned,

(1) Repeated max TA adjusting
(2) Timing difference between multiple TAG 

Issue (1) may impact UE behaviour from R8 for all the legacy cases; whist issue (2) may impact UE behaviour only for multiple TAG case from R12. 
In this contribution we analyze these two issues, and give the proposals on whether the specification has to be changed.
2 Discussion
· Repeated max TA adjusting
In Huawei’s contribution [1], it was concluded that, regarding the UE mobility, channel birth-death effect and timing maintenance for crystal oscillator of eNB, it seems that there is no such use case of continuous max TA adjusting. In CATT’s contribution [2], it was stated that, it was believed that the repeated max TA adjusting are corner cases and are not likely to occur for normal implementation. In NSN’s paper [3], it was stated that, it is not very likely for UE to get 0.36ms accumulated TA command during a short period of 6 SFs before the measurement gap.
Based on the analysis in [1][2][3],  our proposal is same as last RAN4 meeting.
Proposal 1: There is no need to modify the current UE behaviour on UL transmission immediately after measurement gap for legacy cases.
· Timing difference between multiple TAG 

Since the multiple TAG case is introduced in R12, the transmission timing of two component carriers may be different if they belong to different TAGs. The measurement gap may have overlap with normal subframe. 
The current requirement in TS36.133 is:

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.
So, in order for understanding, we pick a TDD UL/DL configuration 0 case as an example, and choose measurement gap from SF#3 to SF#8 (the uplink subframes occurs immediately after/before gap). 
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Figure 1. TDD UL/DL configuration 0 subframe on one component carrier
In figure1, we can find that the measurement gap seen from UE is 6ms. The multiple TAG case can be shown as figure 2,

[image: image2.emf]UL #2 6 ms gap UL #9

UL #2 6 ms gap UL #9

CC1

CC2

Timing

difference

Starting point of gap

overlap area of UL#9 and gap


Figure 2. Multiple TAG case for TDD UL/DL configuration 0
In the last meeting, the definition of starting point of gap was approved as:

A measurement gap starts at the end of the latest subframe occurring immediately before the measurement gap.
As shown in figure 2, since the Tx timing of CC2 is not synchronized with CC1, the tail of 6ms gap of CC2 has a overlap with UL subframe #9 on CC1. On the other hand, gap is considered as a per-UE behaviour,
During the measurement gaps the UE:

-
shall not transmit any data

 -
is not expected to tune its receiver on any of the E-UTRAN carrier frequencies of PCell and SCell.

UE will not transmit any data from the starting point of gap in figure 2 to the end of 6ms duration, that is, the part of UL subrame #9 cannot be used for data transmission. So, even though the subframe occurring immediately before the measurement gap is uplink subframe, the uplink subframe immediately after the measurement gap can neither be used to transmit data.

Hence, if UE is using multiple TAGs for UL transmission, this exception shall be captured in the R12 and later specifications, that is, if UE is using multiple TAG for UL transmission, it shall not transmit any data in the uplink subframe occurring immediately after the measurement gap.
On the other hand, in the multiple TAG case, also downlink subframe immediately after measurement gap on certain component carrier may overlap with measurement gap, as example illustrated in figure 3.
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Figure 3. Multiple TAG case for downlink
So if UE is using multiple TAG for DL data receiving, it shall not be scheduled to receive downlink data in the downlink subframe occurring immediately after the measurement gap. Similarly, this multiple TAG case will also impact FDD UE on transmitting or receiving data.
Based on the analysis above, the exception can be drawn as,

Proposal 2: If UE is using multiple TAG, it shall not transmit or receive any data in the subframe occurring immediately after the measurement gap. 

Our preference is to claim this exception in the R12 specification separately rather than to change specification in a general way for both legacy and multiple TAG cases, because from network perspective, if dropping all uplink subframes immediately after measurement gap regardless of whether multiple TAG is used or not, it will introduce additional network performance loss.

3 Conclusion
In this contribution, we further analyze the issue on UE behaviour after measurement gap. The proposals are drawn as,
Proposal 1: There is no need to modify the current UE behaviour on UL transmission immediately after measurement gap for legacy cases.
Proposal 2: If UE is using multiple TAG, it shall not transmit or receive any data in the subframe occurring immediately after the measurement gap. 
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