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1. Introduction
In the last RAN4 meeting, some documents discussed UE behaviour on measurement gap [1][2][3][4]. However, no conclusion had been made, especially in cases of multi TAG and different uplink-downlink subframe configuration for TDD. This document further discusses UE behaviour on measurement gap, and gives some proposals. 
2. Discussion
2.1
UE Behaviour on measurement GAP for Rel-8/9/10

In [5], beginning of measurement gap and length are discussed and clarified. We think the default understanding for Rel-8/9/10 is as following:
Beginning of measurement gap is defined as the end of downlink subframes occurring immediately before the measurement gap. If it is uplink subframe occurring immediately before the measurement gap for TDD, beginning of measurement gap could be defined as the end of the uplink subframe.
End of measurement gap is beginning of measurement gap adding 6ms.

In order to assure 6ms length of measurement gap, UE behaviour on measurement gap is specified in current specification as following [6]:
During the measurement gaps the UE:

-
shall not transmit any data 

-
is not expected to tune its receiver on the E-UTRAN serving carrier frequency.
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.

We further explain the UE behaviours for TDD by classified the following four cases by whether it is a DL/UL subframe before or after the measurement GAP:
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Figure 1. Four cases for the behaviours around measurement gap for TDD

1. When the subframe n – 1 is a downlink subframe, the UE can receive data in the downlink suframe n + 6.The reduction of measurement gap length due to the timing change of downlink subframe n + 6 comparing to downlink subframe n – 1 had been ignored because it is very small.
2. When the subframe n – 1 is a downlink subframe, the UE shall not transmit any data in the uplink subframe n + 6, because it will reduce the length of measurement gap can be used, regardless of the value of TA.
3. When the subframe n – 1 is an uplink subframe for TDD, the UE shall receive data in the subframe n + 6 if the subframe is downlink.
4. When the subframe n – 1 is an uplink subframe for TDD, the UE can transmit data in the subframe n + 6 if the subframe is uplink. The reduction of measurement gap length due to larger TA of uplink subframe n + 6 compared to uplink subframe n – 1 is ignored because of the small value and low probability.
The analysis in [4]show that in some cases, the GAP could be significantly compromised. However, it is believe that these are corner cases and are not likely to occure for normal implementation. On the other hand, in our understanding, the beginning boundary of measurement gap should defined by the subframe n – 1, and should not be set before tens millisecond because of the timing of every subframe is changed. So current UE behaviour on measurement gap are reasonable and are proposed to be kept for release 8/9/10.
Proposal 1: The specification for the UE behaviour on measurement gaps are not changed for Rel-8/9/10.

2.2
UE Behaviour on measurement GAP for Rel-11

A proposal regarding the specficiation of beginning of measurement gap in [5] is as following:

Beginning of measurement gap is defined as the end of downlink subframes on the latest aggregated carrier occurring immediately before the measurement gap. If it is uplink subframe occurring immediately before the measurement gap for TDD, beginning of measurement gap could be defined as the end of the uplink subframe on the latest aggregated carrier.

Due to the possible multi-TAG and different uplink-downlink subframe configuration introduced in Rel-11, the cases of impact on length of measurement gap by subframes before and after measurement gap are much more complex than Rel-10. A typical case is as following example: 
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Figure 2. Rel-11 multi-TAG Case 1

The difference of arrive timing of two CA carriers may be up to 31.3μs due to multi-TAG. In Figure 2, UE may not be able to receive data correctly on n+6 subframe in PCC, since measurement gap in SCC is partially overlapping with it. We think this case should not be ignored, and the reception of this PCC subframe n+6 should be avoided.  This would be applied both for FDD and TDD.
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Figure 3. Rel-11 multi-TAG Case 2

In another example case as in Figure 3, there are uplink subframes before and after measurement gap for TDD. Similar to Case 1 in Figure 2, UE may not be able to correct transmission in subframe n+6 in PCC since it is still measurement gap in SCC. In that case, no transmission in UL subframe n+6 in all the carriers become a preferred way. 
It will be other complex cases that regarding uplink and downlink before and after measurement gap, the length of measurement gap could also be impacted . We think it will make specification and UE implementation unreasonablely complex if we specify UE special behaviour on n+6 subframe according special cases. So it is proposed to modifyUE behaviour on measurement gap as following simplified way in Rel-11:
During the measurement gaps the UE:

-
shall not transmit any data 

 -
is not expected to tune its receiver on any of the E-UTRAN serving carrier frequency(ies).

The E-UTRAN UE shall not transmit any data and shall not scheduled to receive any data in the subframe occurring immediately after the measurement gap.


3. Conclusion
The document discussed UE behaviour on measurement gap, and proposed: 
Proposal 1: The specification for the UE behaviour on measurement gaps are not changed for Rel-8/9/10.

Proposal 2: The E-UTRAN UE shall not transmit any data and shall not scheduled to receive any data in the subframe occurring immediately after the measurement gap.
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