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1. Introduction
In RAN4#84bis a liaison statement [1] and a way forward [2] were agreed on measurement gaps. From the way forward, the following areas for further work can be identified

· introduce measurement gap based requirements for per-UE based measurement gap and FR1/2 independent measurement gap (best effort based)
· Identify the combinations of MGRP and MGL, which are necessarily to be introduced in Rel-15
· Update measurement gap configuration table based on updated MGL and MGRP
·  Decide if gap or other mechanism is used for

· Intrafrequency measurements within the active BW part on FR2 due possible RX beamforming

· Intrafrequency measurements within the active BW part with a different numerology between data/control and SS block

In this contribution, we deal with gap pattern related aspects (MGL and MGRP).
2. Discussion

MGL
	· For UE supports single and per UE gap, three MGL are introduced, 6ms, [4]ms and 3ms
· For UE support independent gap for FR1/2, the following MGL are introduced
· FR1 measurement objects: 6ms, [4]ms and 3ms
· FR2 measurement objects: 
· With FR1/LTE serving cell only: 6ms, [4]ms and 3ms
· With FR2 serving cell: 
· If identical gap is configured for both FR1 and FR2: 6ms, [4]ms, 3ms, 
· If independent gap is configured for FR1 and FR2:[1+x] ms, [2.25+x] ms, [5+x]ms
· Note: x is defined based on RF switching time and TBD in RAN4#85
· Non-NR-capable UE does not need to support new gap other than 3ms or 6ms



The agreements to introduce 6 MGL values (3 for FR1 measurement objects and 3 for FR2 measurement objects seem clear). For FR1 measurements objects, 6ms, and 3ms MGL were already decided and we also believe 4ms could be confirmed without square brackets.

Proposal 1: For FR1, MGL options are 3ms, 4ms and 6ms

For FR2, the main discussion which needs to take place is on switching time. Previously 0.25ms switching time has been proposed; this value seems reasonable
Proposal 2: For FR2, MGL is based on assumed 0.25ms switching time (x=0.5ms)

It would also appear that there is a typo in the way forward; for the value [2.25+x] there does not seem to be any rationale for selecting 2.25ms of measurement time rather than 2ms – which would already allow for measurement of 16 SS blocks with 120kHz SCS or 32 SS blocks with 240kHz SCS.

Proposal 3: For FR2, MGL options are 1.5ms, 2.5ms and 5.5ms

Related to switching time, RAN1 agreed that the UE may be provided with an indication that neighbor cells are synchronized with the serving cell. In this case, the UE may use the serving cell timing to deduce timing of SS blocks of neighbour cells. If this indication is not provided, the UE should search for SS blocks for the duration of the gap less switching time. This means that an SS block should be detectable provided it starts not earlier than gap start + switching time, and provided it ends not later than gap end – switching time
Proposal 4: When the UE is not given an indication that neighbour cells are synchronized, the UE should be capable of detecting SS blocks which start not earlier than gap start + switching time, and which end not later than gap end – switching time
MGRP

The MGRP values for NR are settled as 20ms, 40ms, 80ms and 160ms. In [2], it is indicated as FFS if  40ms MGRP LTE requirements will apply if 20ms MGRP common gap is configured and the other area which is indicated is the necessity of 20ms MGRP +6ms MGL which is to be confirmed by RAN4#85.

For the first question, the benefit of the proposal would be to allow LTE measurements to be performed if 20ms gap pattern is configured for the NR measurements. Since the target of the work is not to improve LTE performance by adding a new, denser gap pattern there is no need to redefine Tinter compared with the value specified in 36.133 for LTE measurements with 40ms MGRP. If LTE measurements are configured, the total number of frequencies being measured, Nfreq will assume that LTE measurements are getting an equal share of gaps. Although LTE will not need an equal share in this case, it seems a simple way to define requirements without precluding the use of 20ms MGRP whenever LTE measurement gaps are configured.

Proposal 5: 40ms MGRP LTE requirements shall apply if 20ms MGRP common gap is configured
For the 20ms MGRP + 6ms MGL, the discussion was about throughput which would obviously be impacted considering that the gap density is already 30% without consideration of additional losses due to missed HARQ feedback opportunities. However, we see no compelling reason to exclude 20ms MGRP+6ms MGL since it may be useful in some scenarios such as emergency handover when it is desirable to devote considerable resources to rapidly detect a target for handover. As for the additional UE implementation burden, we do not see a major impact considering that the UE will anyway need to implement 6ms MGL and 20ms MGRP. Even if 6ms MGL / 20ms MGRP and 5.5ms MGL/20ms MGRP are excluded from requirements, the UE still needs to support the other 22 combinations of MGRP and MGL.
Proposal 6: Requirements for 20ms MGRP+6ms MGL are specified.
3. Conclusion
This paper discusses gap patterns for NR. We make the following proposals
Proposal 1: For FR1, MGL options are 3ms, 4ms and 6ms

Proposal 2: For FR2, MGL is based on assumed 0.25ms switching time (x=0.5ms)

Proposal 3: For FR2, MGL options are 1.5ms, 2.5ms and 5.5ms

Proposal 4: When the UE is not given an indication that neighbour cells are synchronized, the UE should be capable of detecting SS blocks which start not earlier than gap start + switching time, and which end not later than gap end – switching time
Proposal 5: 40ms MGRP LTE requirements shall apply if 20ms MGRP common gap is configured
Proposal 6: Requirements for 20ms MGRP+6ms MGL are specified.
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