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Discussion 
1 Introduction

In last RAN4 meetings, the issue about not enough actual measurement period within 6ms measurement gap length in TDD case has been discussed [1][2]. It was proposed to drop the uplink subframe immediately after measurement gap. In RAN4 #66bis meeting, it was also pointed out in carrier aggregation case with different UL/DL configuration in serving cells, the definition of starting of measurement gap needs clearly specification in order to give UE more margin to perform the measurement within 6ms period [3] . 

The point of time when a measurement gap starts is defined in 36.331 as below.  
	5.5.2.9
Measurement gap configuration

The UE shall:

1>
if measGapConfig is set to setup:
2>
if a measurement gap configuration is already setup, release the measurement gap configuration;

2>
setup the measurement gap configuration indicated by the measGapConfig in accordance with the received gapOffset, i.e., each gap starts at an SFN and subframe meeting the following condition:

SFN mod T = FLOOR(gapOffset/10);

subframe = gapOffset mod 10;

with T = MGRP/10 as defined in TS 36.133 [16];

1>
else:

2>
release the measurement gap configuration;


From above specification, a subframe is identified at which a measurement gap is to start. With multiple serving cells configured for a UE, the current specification does not clarify which serving cell’s subframe. In this contribution, the desirable UE behavior is discussed. 
2 Discussion
In general, the time difference between two serving cells is not considerable. 
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Both in FDD and TDD, the difference is bounded by propagation delay (or propagation delay plus some margin) which may not be a big issue. With the introduction of inter-band different TDD configurations, the difference could be considerable, which is bounded by the sum of the propagation delay and the switching period (= 624 Ts ≈20.3 us). 
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Switching period is in general much longer than the propagation delay. For simplicity, let’s focus on switching period from now on. 
One of the basic requirements for the measurement gap is at least 6 ms time budget should be guaranteed. During the measurement gap, UE is required to switch to the target frequency, to measure the target frequency at least for (5 + α) ms and to switch back to the serving frequency which is tight enough that additional tens of us margin would be desirable. 
The best way to provide the most time budget is to start the measurement gap at the end of n-1 (or when all the activities of n-1 are completed) instead of at the beginning of n. An example is shown below. 
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One can argue that the same can be achieved by defining MG to start at the beginning of the n which is coming earlier (e.g. subframe n of the serving cell 2). The approach has a drawback that later coming subframe n-1 is affected as shown below.
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In the light of above discussion, following observations are made.

Observation 1

Current specification is ambiguous w.r.t which serving cell’s subframe the measurement gap is to start. 
Observation 2

Starting the measurement gap when the all the activities of subframe n-1 would provide the most margin for UE to perform inter-frequency measurement. 
3 Conclusion
Based on the observation 1 and observation 2, it is proposed to clearly specify the starting point of time in the RRC specification. Sending LS to RAN2 is proposed

Proposal : Starting of measurement gap when all the activities of subframe n-1 are completed. Send LS to RAN2 to capture definition of starting of measurement gap in 36.331 specification. 

If proposal is agreed, Samsung is happy to provide corresponding LS to RAN2 as shown in annex.

4 Reference
[1] R4-130569, “UE Behaviour on Transmission after Measurement Gaps”, Ericsson, ST-Ericsson
[2] R4-131584, “UE Behaviour for Transmission after Measurement Gaps in TDD”, Ericsson, ST-Ericsson

[3] R4-131376, “Detailed definition of Begin/End of Measurement gaps”, Samsung

5 Annex 

Overall Description:

In RAN4 #67, RAN4 discussed the definition of starting of measurement gap in [R4-13xxxxx]. 

RAN4 conclude that starting of measurement gap should be defined when all the activities of subframe n-1 are completed. Subframe n is the subframe meets the condition as specified in current 36.331, i.e., 

SFN mod T = FLOOR(gapOffset/10);

subframe = gapOffset mod 10;

with T = MGRP/10 as defined in TS 36.133 [16];

Thus RAN4 kindly asks RAN2 to capture above agreement into 36.331 specifications.  
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