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Introduction
A new work item for XR enhancements was approved for Rel. 19 [1]. The objectives include enabling the transmission (TX)/reception (RX) in gaps/restrictions, due to RRM measurement, which can reduce the latency and improve the capacity [2]. In this contribution, we present our views on enabling the TX/RX during the RRM measurement gaps.
Discussions
A measurement gap (MG) is used by a UE to perform the RRM measurement if it is not capable of measuring a target carrier while transmitting or receiving on the serving cell. The MG could be configured for the intra-frequency, inter-frequency, and inter-RAT measurements. The MG length could be 1.5, 3, 3.5, 4, 5.5, and 6 ms and with the periodicity of 20, 40, 80, and 160 ms [3]. The integer periodicities defined for the MG configuration does not allow to align the MG instances with the XR video frame arrival, which would result in the collision of MG instances and video frame arrivals in time domain. Figure 1 illustrates a scenario that a UE receives video frames with the rate of 60 fps in downlink. A video frame arrives over a jitter window of 8 ms. The UE is configured to perform RRM measurement using MG with the periodicity of 40 ms. Some of the jitter windows, e.g., carrying Frame 3, 8, and 10, overlap with the MG instances. If a video frame arrives over the overlapping period, the gNB needs to wait until the end of a MG in order to schedule the UE for the downlink data.
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[bookmark: _Ref158627939]Figure 1. Illustration of collisions of MG occasions and XR video frame arrivals.

In RAN1#116 meeting, it was agreed to consider at least solutions based on the triggering/enabling by the network signaling to enable TX/RX during RRM measurement gaps/restrictions [4]. These could be achieved dynamically or semi-statically.
Dynamic indication of MG skipping
The gNB can dynamically indicate the UE to skip one or more MG occasions. The indication could be carried using a new field in the DCI. Alternatively, the legacy PHY priority could be reused as an indication for skipping a MG occasion. The dynamic indication is applicable to dynamic downlink and uplink scheduling. For downlink traffic, the gNB is aware of video arrivals, so it can determine which MG occasion(s) to be dropped. For uplink traffics, some additional information, such as, frame arrival boundary should be provided for the gNB in order to dynamically control MG skipping.
Semi-static MG skipping
The MG skipping can be enabled/disabled semi-statically. This can be achieved in different ways. For instance, a new periodic enable/disable cycle, aligned with the XR traffic, could be defined and mapped to MG occasions. For multi-modal traffics, more than one cycle could be defined. Another way is to define rules for skipping MG occasions. An MG occasion overlapping (completely or partially) with a downlink and uplink resources would be canceled. The semi-static approaches are applicable to dynamic/configured downlink and uplink resources. The issue of semi-static MG skipping with configured resources is the excessive skipping of MG occasions, i.e., the MG occasions are skipped even when no TX/RX happens on the configured resource.

The mentioned approaches have their own pros and cons that are summarized in Table 1.
[bookmark: _Ref158639683]Table 1. Comparison of different MG enhancements.
	Approach
	Pros
	Cons

	Dynamic indication with a dedicated DCI field
	Works well for downlink, High flexibility, A single DCI can indicate skipping several MG occasions
	For uplink, the gNB needs traffic awareness

	Dynamic indication using legacy PHY priority
	Works well for downlink, High flexibility
	For uplink, the gNB needs traffic awareness

	Semi-static enable/disable cycle
	Could be used for multi-modal traffics
	Excessive or insufficient MG skipping occasions with configured resources

	Semi-static rule-based
	Works well for both downlink and uplink
	Excessive or insufficient MG skipping occasions with configured resources



Considering the XR traffic characteristics, it is sufficient to have a possibility of sending an indication for MG skipping for the next occasion. Excessive MG skipping degrades the measurement performance and insufficient MG skipping increases the latency of the XR traffic. In this regard, the dynamic indication could be used as it has more flexibility. Semi-static methods may have difficulty to manage the different traffic resource usage caused by channel variation, i.e., poor channel requires lower coding rate and repetition. Then, the gNB can dynamically determine to prioritize MG or traffic with the consideration of QoS.

Proposal 1: The dynamic indication, using a dedicate filed or PHY priority in DCI, should be used for MG skipping.
Proposal 2: The traffic awareness, including the frame window alignment, should be provided for the gNB.

Conclusions
In this contribution, we provided our view on MG enhancements. We made the following proposal.
Proposal 1: The dynamic indication, using a dedicate filed or PHY priority in DCI, should be used for MG skipping.
Proposal 2: The traffic awareness, including the frame window alignment, should be provided for the gNB.
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