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1. Introduction

In RAN4#49 meeting, RAN4 received a LS [1] from RAN2 on measurement gap. In this LS, RAN2 forwarded two LS [2]-[3] received from RAN1 on measurement gap and asked RAN4 to consider the agreements in the LS when further developing RAN4 specifications. This contribution analyzes the agreements and gives a proposal to clarify the agreements on the measurement gap definition in the specification 36.133. 
2. The agreements in the LS
In LS [2], the conclusions in RAN1 on the measurement gap are as follows:
“For both FDD and TDD, there is no dependency of the number of subframes for the measurement gap to the TA value.” and 
“For FDD, if the number of DL gap subframe is n, the number of UL gap subframes is n+1.”
In LS [3], after further discussion and analysis for TDD, the conclusions on the measurement gap for TDD are as follows: 
“For TDD, if the number of DL-to-UL switching points is more than the number of UL-to-DL switching points within n subframes, eNB reserves n+1 subframes for the measurement gap; else eNB reserves n subframes for the measurement gap.”
3. Discussion

Measurement gap is based on DL subframe timing. For FDD, in the case of non-zero TA value, as shown in the figure 1, the first subframe (UL #8) of the uplink just behind the measurement gap has overlap with the DL measurement gap (DL #7). If TA value is zero, the first UL subframe of the uplink does not have overlap. Therefore, in LS [2], it is agreed that the first subframe (UL #8) of the uplink just behind the measurement gap will be dropped regardless of whether overlap occurs or not.
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Figure 1 TA value is not zero
For TDD, there is not overlap issue just like in FDD due to time division duplex mode. However, another problem appears in some special scenarios because of the radio transmission time (RTT) between UL and DL radio signals. In the case of the number of DL-to-UL switching points is more than the number of UL-to-DL switching points within a measurement gap, as depicted in the figure 2, the measurement gap seen from UE side is not 6ms but 6ms-RTT ms.
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Figure 2 TDD special conditions
As mentioned in [4], the required measurement time in LTE TDD is 5ms+0.29ms (4 OFDM symbols) in order to guarantee that an unsynchronized IF cell can be detected regardless of its relative timing to the serving cell. Considered that an allowance equal to at least 0.5 ms is required in addition to re-tune and settle to the inter-frequency carrier and back to the serving carrier, the minimum measurement time is 5.29ms+0.5ms (=5.79ms) for TDD IF and IRAT measurement.
In the case of the TDD special scenario shown in figure 2, the maximum value of RTT is equal to the length of GP, i.e. 10 OFDM (normal CP) symbols (0.714ms) according to the TDD subframe configurations [5]. Herein, the practical measurement gap seen from UE side is 6ms – 0.714ms = 5.286ms, which is not satisfied with the minimum measurement time requirement (5.79ms) analyzed above. So, the solution that eNB reserves 7 subframes for the measurement gap if the number of DL-to-UL switching points is more than the number of UL-to-DL switching points within 6 subframes is agreed in LS [3].
The agreements for both FDD and TDD in the LS analyzed above maybe have an impact on the performance of the system more or less. As for the impact refer to RAN4 need further research.
4. Proposals
Based on the analysis above, we can summarize the conclusions form the received LS [1]-[3] from RAN1/2:
1) For FDD, the first uplink subframe just behind the measurement gap seen from UE side shall be dropped in any case.

2) For TDD, the eNB reserves 7ms measurement gap if the number of DL-to-UL switching points is more than the number of UL-to-DL switching points within a 6ms measurement gap targeted forUE.
We propose that the conclusions above shall be added as a NOTE in the definition of the measurement gap in the specification TS 36.133.
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