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1 Introduction
In this contribution we consider the following objective from the measurement gap enhancement work item [1].
	· Specify shorter measurement gap length (MGL) for synchronous deployments

· Define new gap pattern configuration(s) and corresponding requirements, including (RAN4)

· E-UTRAN Inter-frequency measurement requirements

· E-UTRAN inter-frequency OTDOA measurement requirements

· It is noted that the impact on UE implementation complexity should be considered.
· Define the necessary signalling to enable the configuration of the new gap pattern configuration(s) (RAN2)


2 Discussion

We think that the starting point for this work should be to ensure that the interfrequency measurement minimum performance requirement (eg cell detection delay, measurement period etc.) is the same with the shorter MGL pattern as for the existing 6ms gaps. In other words, the shortened gap is a consequence of the synchronous (between frequency layers) nature of the NW.
Proposal 1: The RAN4 minimum requirements for interfrequency measurements and OTDOA should be the same for short MGL as for 6ms MGL
In our understanding, this proposal could be met if the UE is able to receive 1 subframe (subframe 0 or 5) which includes the PSS, SSS and sufficient CRS symbols to make one snap

OTDOA and PRS may need some more consideration to verify if this is feasible, as the main focus of the study item was for CRS. Also DRS based measurements (release 12 and LAA) have not really been considered in the study item and it would need to be verified how these measurements are performed with a shorter gap, or alternatively 6ms gaps could be used instead. Interfrequency RSSI measurement for LAA is another case that may need further evaluation.
Proposal 2: More analysis is made for PRS and DRS based measurements, and interfrequency RSSI measurement with 2ms MGL

Considering that there may be a mixture of synchronous and asynchronous frequency layers, our view is that if there are any asynchronous layers, legacy 6ms gaps may be used. Interfrequency measurements are scaled by Nfreq at any rate, and there is no obvious way to support a mixture of 2ms and 6ms gaps on the same serving frequency since the eNB does not know when the UE will measure a given layer.

Proposal 3 : If any layer needs 6ms MGL for measurements, then all layers are measured with 6ms gaps.

One of the main decisions that needs to be made during the work item is the duration of the short MGL. In legacy gaps 0.5+0.5ms is assumed for switching. RAN4 could discuss whether technology improvements mean that faster RF switching is possible in release 14 than was assumed in release 8, but we also note that switching time includes baseband preparation to measure (such as AGC setting) so we would not recommend too aggressive an approach. The other discussion which RAN4 needs to have is how much timing misalignment there can be at the UE receiver between frequency layers, taking account propagation delays (an interfrequency neighbour will often be transmitted from a different site than the serving cell) and synchronisation imperfections. Since the MGL must be an integer number of subframes, there seem to be two possible options
Proposal 4a : 2ms shortened MGL is specified, with sufficient tightening of the 0.5ms switching time to cover propagation delays and imperfect synchronisation

Or

Proposal 4b : 3ms shortened MGL is specified, with the existing 0.5ms switching time allowed

Proposal 4a would need further discussion on the margin for propagation delays and imperfect synchronisation (eg what cell sizes should be assumed, and how thus distant a neighbour can be detected). Proposal 4b allows nearly 1ms for imperfections and thus could allow operation with large cell sizes and some misalignment between frequencies. To develop a robust feature and at the same time simplify the specification work, our initial preference is towards proposal 4b (3ms MGL) but we do not want to exclude proposal 4a without some discussion in RAN4. We should also perform other investigations (proposal 2) on DRS, PRS and LAA measurements before concluding on the shortened MGL duration. Technically, this is one of the main decisions to be made for this objective of the WI, and once the shortened MGL is selected anything which cannot be supported with shortened MGL will need to be excluded from requirements (so measured with 6ms gaps), so the shortened MGL should be selected with care.
Once the shortened MGL is selected, RAN2 needs to define the necessary signalling to configure the gaps, as indicated in the objectives. RAN4 would need to inform RAN2 of any agreements by liaison statement. It would also need to be discussed whether shortened gaps are a UE capability, our assumption is that this is a likely outcome because there are already release 8-13 UEs that do not support shortened MGL, so there seems little incentive to make support of short MGL mandatory. However, it would be better to understand the feature more fully before deciding, and the capabilities discussion is likely to take place after release 14 work is complete.

Proposal 5 : RAN4 informs RAN2 of all agreements on short MGL once they are reached.
3 Conclusions
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