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1. Introduction
In Rel-10, measurement gap is handled per UE. In this contribution, we will discuss whether the measurement gap handling should be optimized at least for full-duplex UE in case of different TDD configurations. 
2. Discussion
2.1. Why optimization on measurement gap can be considered?
There are two alternatives to handle the measurement gap in case of different TDD configurations:
· Alt1: Measurement gap is handled per UE;
· Alt2: Measurement gap is handled per TDD configuration.
Alt2 can be considered as an optimization of Alt1. In Rel-10, the similar optimization, e.g. per CC measurement gap, has been discussed but was excluded. The reasons for reconsidering this issue in Rel-11 are as below:

1)     eNB can acquire the UE’s RF architecture without UE report

In Rel-10, per CC measurement gap handling was excluded mainly because it is unexpected for the eNB to get knowledge of the UE’s RF architecture. But with the introduction of different TDD configurations in Rel-11, eNB can acquire the UE’s RF architecture without UE report at least for full-duplex UE because different TDD configurations must use different RF chains for full-duplex UE.
2)    Optimization can increase the resource utilization obviously
Compared with Alt1, Alt2 can increase the resource utilization for as much as 7.5% which can be shown in the following Figure1. In the following Figure, assuming two cells aggregated with different TDD configurations and measurement gap period configured with 40ms, if measurement gap happens, UE only turn its RF corresponding to SCell, and thus measurement gap will only impact the data transmission on SCell for 6ms. Compared with interruption on both PCell and SCell in Alt1, the resource utilization increased by 6/80=7.5%.
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                                             Figure.1   the illustration of resource utilization increase for Alt2
2.2. Complexities introduced by measurement gap optimization

The complexities are mainly represented in the following two aspects:
· eNB implementation
· Specification effort

From the aspect of eNB implementation, with the introduction of measurement gap on the secondary TDD configuration, eNB needs to treat the full-duplex UE with different TDD configurations different from the other UEs when performing scheduling. Since measurement gap is configured per UE, legacy eNB’s implementation has to handle the special behavior during measurement gap for each UE separately; hence, measurement gap on the secondary TDD configuration would not bring much complexity to eNB’s implementation. 
From the aspect of specification effort, the related specifications, such as TS36.321, TS36.331 and TS36.133, need to be modified. The modifications can be shown in the following table. It can be seen that there is not so much difficulty and complexity to the spec. 
                                                       Table.1 specification modification for Alt2
	TS36.331 section5.5.1

-   Measurement gaps: Periods that the UE may use to perform measurements, i.e. no (UL, DL) transmissions are scheduled. For full-duplex UE, if different TDD configurations are configured, only UL/DL transmissions on the cells with different TDD configuration from PCell will be interrupted.

	TS36.321 Annex

Handling of measurement gaps

In this specification, the subframes which cannot be used for transmission according to subclause 8.1.2.1 of [9] are also considered as part of measurement gaps in uplink. Measurement gaps are defined in [9]. For full-duplex UE, if different TDD configurations are configured, measurement gap only impacts the UL/DL transmissions on the SCells with different TDD configuration from PCell. 



	TS36.133 section8.1.2.1

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.
Note: For full-duplex UE, if different TDD configurations are configured, the above behaviours only apply on the SCells with different TDD configurations from PCell.


According to the analysis in section 2.1 and section 2.2, optimizing the measurement gap has obvious advantage on increasing the resource utilization, and will not bring much cost to eNB’s implementation and specification effort. From the perspective of improving resource utilization and reducing the impact on the UE’s transmission, we propose RAN2 to consider the optimization of measurement gap. For the full-duplex TDD UE is provided the sufficient information to eNB, we propose RAN2 to introduce the optimization for full-duplex TDD UE in Rel-11. 
Proposal 1: RAN2 is proposed to consider the optimization of measurement gap handling.

Proposal 2: It is proposed to introduce the measurement gap optimization for full-duplex UE with different TDD configurations, i.e. measurement gap is only performed on the SCells with secondary TDD configurations.
3. Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: RAN2 is proposed to consider the optimization of measurement gap handling.

Proposal 2: It is proposed to introduce the measurement gap optimization for full-duplex UE with different TDD configurations, i.e. measurement gap is only performed on the SCells with secondary TDD configurations.
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