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1   Introduction

RAN2#101 discussed measurement gap timing advance based on RAN4 recommendation and some agreements were reached for the same as described below [1]:
Agreement

1
For NR RRC add configuration within the MeasGapConfig to indicate the "MG timing advanced". Length of the MG timing advance is to be signalling explicitly with values 0, 0.25 and 0.5ms. (Rapporteur can select a more appropriate name)

The above agreement did not discuss the impact on LTE cells due to lack of clarity in RAN4 LS. However, RAN4 later forwarded an LS indicating that measurement gap timing advance is also applicable for LTE cells as shown below [2]:
NR supports indication to enable/disable X ms timing advance to the configured measurement gap timing for EN-DC operation even when the MG affects LTE serving cell(s).

1) Since LTE serving cell(s) is/are affected by per-UE-gap or per-FR-gap for FR1, X = 0.5 in case that the MG affects LTE serving cell(s)

2) Detailed signaling design is up to RAN2
In this paper, we discuss the impacts of above states RAN4 discussion on measurement gap calculation.

2   Discussion
RAN1 has recently made one agreement indicating that SMTC window timing has 1ms granularity irrespective of FR1/FR2 and SSB subcarrier spacing. Due to which, RAN4 revisited their previous agreement, i.e., “Measurement Gap offset should be configurable with granularity based on the maximum slot length of all the UE serving cells which have configured the gap.”
Based on the SSB SMTC granularity, RAN4 has decided that granularity of measurement gap timing offset is fixed to 1ms for all cases (FR1/FR2/LTE). However, there is still a misalignment issue of SMTC occasion and effective measurement interval of UE.  

Measurement gap pattern configuration takes into account RF returning time of UE to switch from serving frequency to measurement frequency, duration to perform SSB measurements and RF retuning time to switch back to the serving frequency. The switching time is defined as 0.25ms for FR2 and 0.5ms for FR1. Hence, effective measurement duration is expected to be smaller than the measurement gap length. Now, given that starting occasion of measurement gap and SMTC have same granularity of 1ms, it can be observed that UE may not be able to measure the full SMTC window (occurring during the measurement gap) due to time taken for RF retuning. This issue is depicted in Figure 1.
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Figure 1 Measurement gap and SMTC misalignment issue

To address the above mentioned issue, RAN4 has concluded to support a 1 bit indication in measurement gap which indicates to UE to advance the starting time of measurement gap by a predefined amount based on the type of measurement gap (i.e. 0.5ms for FR1 and per-UE gap and 0.25ms for FR2 gap).

The revised gap configuration is expected to work as shown in Figure 2.
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Figure 2 Measurement gap duration based on recent RAN4 agreements

Since, LTE MN can configure either FR1 gap or per-UE gap, only 0.5ms measurement gap timing advance is applicable for the gap configuration provided by LTE MN. In order to support the RAN4 agreements, we understand that a 1 bit indication is required to be included along with measurement gap configuration provided by LTE MN. Since, MeasGapConfig IE in TS 36.331 provides gap pattern information and is applicable for either standalone LTE or EN-DC operation, it would be preferable to keep the timing advance indication as a separate IE within MeasConfig IE.
Proposal 1: For LTE RRC, include 1 bit indication within the MeasConfig to indicate the 0.5ms timing advance applied to per-UE/FR1 gap
3   Conclusion
Following proposals are made in this paper:
Proposal 1:
For LTE RRC, include 1 bit indication within the MeasConfig to indicate the 0.5ms timing advance applied to per-UE/FR1 gap
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