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1 Introduction

In RAN1 Adhoc#2 meeting, the following agreements are achieved [1]:

· Regarding the SS block based RRM measurement timing configuration (SMTC) i.e., measurement window periodicity/duration/offset information for UE RRM measurement per frequency carrier,

· For intra-frequency CONNECTED mode measurement, up to two measurement window periodicities can be configured

· UE can be informed of which cell(s) is associated with which measurement window periodicity

· For cell(s) that is not listed, longer measurement window periodicity is used

· Single measurement window offset and duration are configured per frequency carrier

· For IDLE mode measurements, only single SMTC is configured per frequency carrier

· For inter-frequency CONNECTED mode measurements, only single SMTC is configured at least per frequency carrier

· RAN1 asks RAN4 if there is any concern for inter-frequency measurement based on single SMTC or multiple SMTCs across different frequency carriers

When UE needs to perform inter-frequency measurement in connected mode, RAN1 decided to configure one SMTC at least per frequency carrier. UE may be configured with multiple inter-frequency measurements, how to configure measurement GAP needs to be solved. This contribution discusses several aspects which should be taken into account when designing NR measurement GAP.
2 Discussion
In LTE [2], measurement GAP location is static within each measurement GAP repetition period. Measurement GAP length is 6ms, which is long enough for a UE to detect PSS/SSS of any neighboring cells on inter-frequencies even if the UE does not obtain the information of the PSS/SSS timing of the neighboring cells from the serving eNB.

However, in NR, this static GAP is not suitable. For each NR cell, the transmission of SS blocks within SS burst set is confined to a 5 ms window regardless of SS burst set periodicity [3]. The SS burst set periodicity can be configured as [5, 10, 20, 40, 80 and 160 ms]. Take 20ms periodicity as an example, if UE is configured to measure two inter frequencies and the SS burst set of these two frequencies are not synchronized (illustrated in figure 1), a UE can only detect partial neighbouring cells with static GAP location. Under this situation, a way to solve this problem is to enlarge the length of the measurement GAP. But it causes large communication interruption, which impacts traffic throughput and latency significantly. RAN4 has stated that this could restrict the SMTC configuration at NW side [4]. If RAN1 decision about frequency specific SMTC is adopted, two different SMTCs will be configured for this UE. If these two SMTCs are configured in the same measurement window periodicity, the interruption within one periodicity is also too large.
Measurement GAP is also applicable to detect TDD LTE cells, the frequency specific SMTC may cause UE not to detect TDD LTE cells if DL subframes of these LTE cells are out of SMTC range.
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Fig.1 Static GAP location
In order to reduce interruption within one measurement GAP repetition period, and measure any potential asynchronous neighbouring cells on inter-frequencies, sliding measurement GAP can be introduced. Figure 2 illustrates the sliding measurement GAP.
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Fig.2 Sliding measurement GAP

The UE can detect and measure all potential neighbouring cells through sliding measurement GAP, while each measurement GAP keeps reasonable length. If the network can know precise timing information of neighbouring cells, the network may configure short GAP length. Sliding measurement GAP provides the UE at least one chance to measure one neighbouring cell within consecutive several GAP repetition periods. Besides, Sliding measurement GAP can be used to detect any LTE cells. As measurement requirement is defined by RAN4, it is recommended to ask RAN4 to determine measurement requirement if sliding measurement GAP is introduced. So we have the following proposals:
Proposal 1: Sliding measurement GAP is introduced to realize inter-frequency measurement.

Proposal 2: Send LS to RAN4 for measurement requirement definition if sliding measurement GAP is introduced.
3 Conclusion

In this contribution we analyze the issue in the current measurement GAP design, and make the following proposals:
Proposal 1: Sliding measurement GAP is introduced to realize inter-frequency measurement.

Proposal 2: Send LS to RAN4 for measurement requirement definition if sliding measurement GAP is introduced.
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