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1. Introduction

In the last meeting, a wayforward on UE measurement gap for NR was agreed [1]. Intra-frequency measurement , inter-frequency measurement and RLM were covered by the WF. This contribution provides discussion on the intra-frequency measurement.

2. Discussion 
According to the WF [1], there are three measurement types for intra-frequency measurement. Type A is the intra-frequency measurement w/o MG and w/o interruption. Type B is the intra-frequency measurement with interruption. Type C is intra-frequency measurement with MG. For Type C, the intra-frequency measurement can only be performed in the measurement gap. While for Type A and Type B, all the SMTC occasions can be used for intra-frequency measurement in theory. However, for the scenario of partial overlapping between SMTC and MG as shown in Figure 1, whether or not to perform intra-frequency measurement in the overlapped occasions needs discussion. 
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Figure 1 partially overlap between SMTC and MG

Firstly, we will discuss serving cell. Assume the intra-frequency measurement is only performed outside MG, does this methodology also apply to serving cell? In NR, the transmission of measurement reference signal (eg, SSB) is not in a always-on manner and all the cells of the serving carriers have the same SMTC offset and duration. The above assumption that intra-frequency measurement is performed only on the SMTC occasions outside MG implies that overlapped occasions are only used for inter-frequency/inter-RAT measurement. It seems that the measurement of serving cell is also only performed outside MG, which results in the increase of measurement delay of serving cell. If the LTE methodology is followed, the quality of serving cell is related to whether or not the UE is required to perform measurements of inter-frequency and inter-RAT neighbouring cells. So the delayed measurement of serving cell is not preferred.

Observation 1: if the intra-frequency measurement is only performed outside MG, the measurement delay of serving cell may be increased, which may have impact on the mobility performance.
For Type A intra-frequency measurement, according to the WF [1], it was agreed to preclude the case of measurement only within MG. Compared measurement within / outside MG with measurement only outside MG, from data loss point of view, there is no difference since no mixed numerology is assumed for Type A measurement. While performing measurement only on the SMTC occasions outside MG will increase measurement delay. If the SMTC periodicity is half the MG periodicity, half of the SMTC occasions is wasted and the intra-frequency measurement delay will be doubled. If the SMTC occasions both within MG and outside MG can be used for measurement, the measurement delay may not increased too much. 

For Type B intra-frequency measurement, interruption caused by mixed numerology or RX beamforming are considered. If intra-frequency measurement is only performed within the MG, there will be the measurement delay issue. If intra-frequency measurement is only performed outside the MG, except the measurement delay issue, there is also additional data loss. For FR2, the measurement delay is already increased taking RX beamforming into consideration. If the measurement is further delayed by performing measurement only within MG or only outside MG, the measurement delay may be too long to have impact on the mobility performance.

Observation 2: if intra-frequency measurement is only performed outside MG (or only performed within MG for Type B), the measurement delay may be increased too much, which may have impact on the mobility performance.
If the intra-frequency measurement is performed on all the possible SMTC occasions, no matter it is within the MG or outside MG, the increasement of measurement delay will be reduced. For the data loss outside MG, according to agreed WF [2], the interruption delay is reduced to the SSB symbols measured and plus two symbols for the synchronization scenario. So taking the measurement delay and data loss into consideration, both SMTC occasions within MG and SMTC occasions outside MG can be used for intra-frequency measurement may be a compromise way.
Observation 3: intra-frequency measurement is performed within/outside MG may be a compromise way taking the measurement delay and data loss into consideration. 
Proposal 1: it is proposed to perform intra-frequency measurement (Type A and Type B measurement) on the SMTC occasions within/outside MG.
However, intra-frequency measurement performed within/outside MG may increase UE complexity. For the overlapping part, since SMTC is covered by the measurement gap, both intra-frequency measurement and inter-frequency measurement can be performed. Even though the intra-frequency measurement is performed without measurement gap, the sharing of the overlapped occasions between intra-frequency measurement and inter-frequency measurement also needs to consider.

Observation 4: if intra-frequency measurement is performed within/outside MG, the sharing of the overlapped occasions between intra-frequency measurement without MG (Type A and Type B measurement) and inter-frequency measurement may need to consider.  
3. Conclusion
This contribution provides discussion on the intra-frequency measurement delay. And the proposals and observations are: 
Proposal 1: it is proposed to perform intra-frequency measurement (Type A and Type B measurement) on the SMTC occasions within/outside MG.
Observation 1: if the intra-frequency measurement is only performed outside MG, the measurement delay of serving cell is increased, which may have impact on the mobility performance.

Observation 2: if intra-frequency measurement is only performed outside MG (or only performed within MG for Type B), the measurement delay may be increased too much, which may have impact on the mobility performance.

Observation 3: intra-frequency measurement is performed within/outside MG may be a compromise way taking the measurement delay and data loss into consideration. 

Observation 4: if intra-frequency measurement is performed within/outside MG, the sharing of the overlapped occasions between intra-frequency measurement without MG (Type A and Type B measurement) and inter-frequency measurement may need to consider.  
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