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1 	Introduction
In last RAN4#75, the objectives of the SI to enhance measurement gap are further clarified in [1].
In this contribution, measurement gap enhancement is discussed for the Hetnet mobility enhancement scenarios. And the following aspects are specifically considered
· increase UE scheduling opportunity and/or reduce UE power consumption
2 Background of Hetnet mobility enhancement
In HetNet mobility study, inter-frequency small cell discovery has been investigated with reduced UE power consumption and/or improved UE scheduling opportunities considered. The feasibility and method to reduce the power consumption were extensively discussed in RAN4. The considered scenario comprises of two carriers – one with macro cell for coverage purpose and another with small cells for offloading purpose. UE is configured to do inter-frequency measurements on the offloading layers. Since measuring offloading layers is not critical for both mobility and connectivity operations of UE. RAN2 [2] has suggested relax the requirement for offloading layer measurement. Based on previous discussion in RAN4, a general solution is to reduce the resources in term of subframes used for measurement gap from the existing measurement gap configuration. The existing designs can be classified to two options
· Evenly distributed measurement gap with larger MGRP
· Unevenly distributed measurement gap with short MGRP [3]
3 	Some considerations on Hetnet mobility scenarios
· Can MGRP be increased too much?
· It is arguable how effective of increasing MGRP in Hetnet mobility scenarios. AGC adjustment can be one of major concerns of this option. For example, large MGRP may result in longer time for AGC adjustment. In the extreme cases, UE may not be able to finish RF tuning within 500us and fail PSS/SSS detection. However, it requires further study on how large MGRP is too large.
· Which option is better, evenly or unevenly distributed measurement gaps?
· Evenly distributed case largely depends on MGRP and related AGC restriction. However, unevenly distributed case may restrict certain UE implementation flexibility. For example, the measurement for different layers may have to be done in sequential order. Also, the feasibility of this option to mixed layers case is questionable. In contrast, evenly distributed measurement gap pattern demonstrates certain advantages on those aspects.
· Can MGL be reduced?
· In [4], it has been pointed out that it is possible to reduce MGL in synchronous network. This can effectively save UE power consumption or improve UE scheduling opportunity. However, its usage is restricted and strictly depends on synchronous network assumption. 
Based on aforementioned considerations, the desired solution should have
· Reduced MGL
· Evenly distributed measurement gap pattern
· Medium MGRP
· Compatibility in both sync and async networks
4 New measurement gap configuration for Hetnet scenarios
The proposed measurement gap configuration for Hetnet scenarios can be illustrated in Figure 1-3, with different MGL (e.g. 4ms, 3ms and 2ms) assumed. 
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Figure 1: Illustration of proposed measurement gap configuration with MGL=4ms
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Figure 2: Illustration of proposed measurement gap configuration with MGL=3ms
[image: ]
Figure 3: Illustration of proposed measurement gap configuration with MGL=2ms
Depending on MGL, the offset of measurement gap is shifted from the previous one. In other words, the distance between adjacent measurement gap boundaries is not exact MGRP. By doing so, PSS/SSS detection can be guaranteed within PSS/SSS searching window as shown in Figure 1-3 and Table 1
Table 1: Comparison of proposed schemes with different MGL
	MGL (ms)
	PSS/SSS searching window
	Measurement gap overhead (MGL/MGRP)

	6
	6ms
	15%

	4
	MGRP+6ms
	10%

	3
	2*MGRP+6ms
	7.5%

	2
	4*MGRP+6ms
	5%


Compared to the legacy measurement gap configurations, the proposed one can reuse the MGRP to ease the AGC concern. Due to reduced MGL, the PSS/SSS searching window is increases. This potentially increases the inter-frequency identification delay. However, once that frequency layer is identified, the corresponding measurement delay should be comparable to the legacy system. This is because the measurement delay and accuracy can be maintained even with shorter MGL (e.g. as short as 1 subframe). This feature is especially important when the measured frequencies are mixed of coverage and offloading layers.
More importantly, the proposed measurement gap configuration can save DL resources used for inter-frequency measurement by up to 70%, when MGL is reduced from 6ms to 2ms. The corresponding power saving and/or UE scheduling opportunity improvement are significant. 
5 Conclusion
In this contribution, some consideration on measurement gap enhancement for Hetnet scenarios is discussed. It is observed that the existing proposals to address this issue can be generally classified into two options
· Evenly distributed measurement gap with larger MGRP
· Unevenly distributed measurement gap with short MGRP [ref]
Based on some discussions, we think the enhanced measurement gap configurations are desirable to have the following features:
· Reduced MGL
· Evenly distributed measurement gap pattern
· Medium MGRP
· Compatibility in both sync and async networks
As a result, a new measurement gap configuration is proposed. The proposed schemes not only address the need to save power and improve UE scheduling opportunity, but also enjoy all the desired features aforementioned. 
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