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1 Introduction
In [1] it was agreed that the following TS 36.133 sections may be impacted due to the introduction of Licensed-Assisted Access in unlicensed spectrum:
· Section 7.6 Radio Link monitoring
· Section 7.7 SCell Activation and Deactivation Delay for E-UTRA Carrier Aggregation
· Section 7.8 Interruptions with Carrier Aggregation
· 7.9 Maximum Transmission Timing Difference in Carrier Aggregation
· Section 8.1 Measurement gap
· New Section 8.x Requirements for LAA measurement including RSRP/RSRQ and RSSI
· Section 8.2 Capabilities for Support of Event Triggering and Reporting Criteria
· New Section 9.1.x Measurement Accuracy including RSRP/RSRQ and RSSI
In this paper we discuss possible impacts on measurement gaps due to changes in Discovery Reference Signal (DRS) and Discovery Measurement Timing Configuration (DMTC) in LAA. 
2 Discussion
When LAA is introduced, our view is that the key factor that may impact measurement gap design from RAN4 point of view is possible changes in DRS/DMTC duration and periodicity. Currently, measurement gap length is defined to be 6 ms and the repetition period of the measurement gap 40 or 80 ms. DRS occasion is 1-5 ms occurring within DMTC period of 6 ms. DRS periodicity is 40, 80 or 160 ms. Thus, one DRS occasion/DMTC fits in one measurement gap, and the minimum interval of 40 ms is the same for measurement gaps and DRS. 
RAN1 has agreed the following about DRS and DMTC [2]:
Agreements:
· Subject to LBT, allow the DRS without PDSCH to be transmitted in one of different time positions within the configured DMTC where the DMTC timing is relative to the PCell timing. In this case,
· Duration of the signals in the DRS (which doesn’t include potential initial signal) is less than 1 ms (a single idle sensing interval is used for the LBT procedure prior to transmission of the DRS)
· FFS: Duration of the DRS occasions when the duration is less than 1 ms
· FFS: case where duration of the signal in DRS is 1 ms or longer
· Allow DRS transmission in subframe other than #0 and #5
· Position of DRS in a subframe is the same for all candidate subframes in the DMTC
· Following alternatives can be considered for sequence generation for SSS/RS in subframes with DRS
· Alt. 1: Generate SSS/RS sequences according to the subframe index of DRS
· Alt. 2: Generate SSS/RS sequences irrespective of the subframe index of DRS
· FFS: other alternatives

DRS occurrence within DMTC is further illustrated in Figure 1. 
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Figure 1: Subject to LBT, DRS is allowed to be transmitted in at least one of different time positions within the configured DMTC.

Thus, DRS duration is to be shorter than in Rel-12, but DRS may occur in multiple occasions within the configured DMTC. Anyhow, DRS will occur within the periodically occurring DMTC as in Rel-12. It is however still open in RAN1, what the duration of DMTC period will be and whether Rel-12 DMTC periodicity will be reused in LAA. 

It seems unlikely that the DMTC duration would be extended from the current 6 ms, while the DRS duration will be shortened. Our view is that in case RAN1 agrees LAA DMTC duration to be shorter or equal to measurement gap duration of 6 ms, and thus to fit within it, Rel-12 measurement gap duration can be reused. 

Proposal 1: If LAA DMTC duration will be defined to be shorter or equal to measurement gap duration of 6 ms, Rel-12 measurement gap duration can be reused.

Similarly, we think that if DMTC periodicity is to be the same as in Rel-12, there is no need to change the measurement gap periodicity. However, if RAN1 decides to introduce a shorter or otherwise not matching periodicity, this needs to be taken into account in RAN4. 

Proposal 2: If LAA DMTC periodicity will be defined to be similar to Rel-12 periodicity of 40 ms/80 ms/160 ms, Rel-12 measurement gap duration of 40 ms/ 80 ms can be reused.


3 Conclusions 
In this paper we have discussed the impacts of possible changes in DRS/DMTC design to measurement gap duration and periodicity. The following proposals have been made:
Proposal 1: If LAA DMTC duration will be defined to be shorter or equal to measurement gap duration of 6 ms, Rel-12 measurement gap duration can be reused.

Proposal 2: If LAA DMTC periodicity will be defined to be similar to Rel-12 periodicity of 40 ms, 80 ms or 160 ms, Rel-12 measurement gap duration of 40 ms or 80 ms can be reused.
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