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1. Introduction

 In the past meeting, the SI “Measurement gap enhancement” has been studied as summarized in WF [1]. As one of topics in this SI, some methodologies of reduced measurement gap length (MGL) have been discussed [2, 3]. These papers shows MGL could be 1-2ms from the current requirement. This is because in synchronous network, timing at which subframes including PSS/SSS sent from every cell is known to UE. In asynchronous network it is also possible to shorten MGL to 1-2ms once UE finishes acquiring PSS/SSS from neighbour cells. However, in asynchronous network, since duration where UE try to acquire PSS/SSS could be longer according to proposed methods, which results in the delay in cell identification. In order to solve this issue to some extent, we proposed to reuse the current gap pattern and discussed the signalling from UE to eNB. In this contribution, we will provide similar concept again.
2. Discussion
 It is well known that 6ms MGL is based on the periodicity of primary synchronization signal (PSS) /secondary synchronization signal (SSS) and RF switching. Basically, UEs set a searching window to acquire PSS/SSS which is sent from eNB every 5ms and in order to do inter-freq/RAT measurement, RF switch is turned on/off at the start and end of the measurement for 1ms. Therefore, MGL is 6ms for both of synchronous and asynchronous network. From Rel-8 onward, this concept has not been changed. However, in synchronous network, UE and network should have information about timing at which subframes including PSS/SSS are sent from neighbour cells. That’s why, MGL reduction can be realized in synchronous network [2]. In addition, in asynchronous network, it can be possible that MGL is drastically reduced once PSS/SSS from neighbour cells are acquired because after that UE no longer need to search PSS/SSS. That is, UE need 2 steps to reduce MGL.
Step 1: Acquire PSS/SSS from neighbour cells (UE may do measurement at the same time)
Step 2: Measure carriers with shorter MGL than 6ms
Observation 1: In asynchronous network, 2 steps are necessary to reduce MGL.

 Step 1: Acquire PSS/SSS from neighbour cells (UE may do measurement at the same time)
Step 2: Measure carriers with shorter MGL than 6ms

Similar procedure was provided in [3], which proposed a new measurement configuration with different MGL. In this proposal, since the PSS/SSS searching window could increases, UE might need more time to identify cells. If UE fails to acquire PSS/SSS at first attempt the UE has to wait for relatively long cycle. Especially in high mobility or low SINR, it is considered the cycle of PSS/SSS searching window could be longer compared to stationary condition or high SINR. Since longer searching window could result in longer identification delay, we think alternative method should also be discussed to deal with such conditions. 
We think the current measurement gap configuration can be reused for PSS/SSS searching window. The current measurement gap has 6ms MGL where every PSS/SSS from neighbour cells fall. It would be easier to acquire every PSS/SSS at one time. Further, even if UE fails to acquire PSS/SSS at first attempt there is second chance after 40ms (eg. gp0). That’s why, the current gap configuration deal with high mobility and low SINR condition. Therefore, these result in reducing identification delay.
Observation 2: In order to shorten identification delay, it would be better to reuse the current measurement gap for PSS/SSS searching window.
So far, we have focused on Step 1. After UE has done Step 1, UE need to move to Step 2 in order to identify cells with short MGL. In Step 2, eNB need to configure UE to set short MGL. If UE sets short MGL autonomously, eNB cannot know when MGL will be changed, which result in improper scheduling. This is because if eNB doesn’t have knowledge about when MGL is changed, eNB would not be able to assign resources on unused duration which is no longer for MGL. Consequently, before switching MGL, UE need to send message to eNB that acquisition of PSS/SSS has finished. Accordingly, eNB need to configure UE to set the short MGL.
Observation 3: Before switching MGL, UE need to send message to eNB that acquisition of PSS/SSS has finished.
3
Conclusion

In this paper, we summarized one method of MGL reduction in asynchronous network. The followings are summary. Based on this contribution, the proposed solution should be captured in the TR of the SI.
· Observation 1: In asynchronous network, 2 steps are necessary to reduce MGL.

· Step 1: Acquire PSS/SSS from neighbour cells (UE may do measurement at the same time)
· Step 2: Measure carriers with shorter MGL than 6ms

· Observation 2: In order to shorten identification delay, it would be better to reuse the current measurement gap for PSS/SSS searching window.

· Observation 3: Before switching MGL, UE need to send message to eNB that acquisition of PSS/SSS has finished.

· Proposal: The proposed solution should be captured in the TR of the SI
Reference
[1] R4-154163, “Way forward on measurement gap enhancement”, Intel Corporation, Alcatel-Lucent, ZTE, Nokia Networks, Ericsson, NTT DoCoMo
[2] R4-153001, “Further discussion of measurement gap enhancement”, Alcatel-Lucent
[3] R4-154160, “Further discussion on measurement gap enhancement for Hetnet mobility scenarios”, Intel Corporation
