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1. Introduction

The time domain restrictions on CSI-RS configuration are discussed in RAN4#94bis, and the outcomes are captured in WF [1]. 
	· Agreement:

· Introduce restrictions about time-domain scheduling for CSI-RS resources 

· FFS the maximum number of CSI-RS resources periodicities configured per intra-frequency and inter-frequency MO
· FFS how to introduce CMTC

· Option 1(Apple):Introduce CSI-RS Measurement Timing Configuration (CMTC).

· All CSI-RS resources for L3 meaurement should be configured within CMTC window

· CMTC window duration: considering CSI-RS periodicity is up to [40]ms, the CMTC window should be less than [5] ms.

· Up to [2] CMTC periodicities can be configured per CSI-RS intra-frequency layer

· Up to [1] CMTC periodicity can be configured per CSI-RS inter-frequency layer

· FFS whether to introduce CMTC in Rel-16


The remaining issues are 
· Whether to define CMTC similar to SMTC, and if so the related parameters 

· Restriction CSI-RS on resource periodicity

In this paper we will provide our views on the time domain restriction for CSI-RS measurement.
2. Discussion
2.1. Introduction of CMTC
Currently, the signalling of CSI-RS for mobility is very flexible, and a CSI-RS resource can be configured at any time with independent periodicity and offset configuration for each individual resource. In last meeting, it is agreed to introduce restrictions about time-domain scheduling for CSI-RS resources.
In our view, it is meaningful to introduce the restriction by means of CMTC, based on following considerations.

· If the CSI-RS layer is measured with measurement gap, UE can only measure the resources within the gap. Based on current gap patterns, the CSI-RS resources needs to fall in a window comparable to MGL.

· Network is likely to have a common CSI-RS configuration for all UEs. It would be inefficient for network to transmit one set of CSI-RS resources without any restriction for UEs that can measure the CSI-RS layer without gap and another set of CSI-RS confined in a window for UEs that measures the CSI-RS layer with gap.
· If the CSI-RS is measured without gap, it may cause scheduling restriction due to mixed SCS or FR2 beam sweeping, and it would be more efficient to confine the restrictions in a window, leaving the other slots without overhead.
Proposal 1: Introduce the concept of CMTC in Rel-16, and UE is only required to measure CSI-RS resources within the CMTC window.
Considering the timeline, the CMTC design should be similar to SMTC and as simple as possible. There are two related parameters: periodicity and duration.

For periodicity, we think it is sufficient to define one periodicity. Based on the experience from SSB measurement, the impact of dual SMTC is not trivial and there was quite extensive discussion on different cases for SMTC/MG collision in Rel-15. On the other hand, we do not see clear benefit for dual CMTC since the CSI-RS periodicity can be configured per resource. The candidate values for CMTC periodicity can be {10, 20, 40}ms considering the resource periodicity and reasonable measurement interval.

For duration, we think the SMTC durations can be re-used.

Proposal 2: 1 CMTC periodicity can be configured per CSI-RS frequency layer, and the candidate values are {10, 20, 40}ms.
Proposal 3: 1 CMTC duration can be configured per CSI-RS frequency layer, and the candidate values are {1, 2, 3, 4, 5}ms.
2.2. CSI-RS resource periodicity
Another open issue from [1] is the maximum number of CSI-RS resources periodicities configured per intra-frequency and inter-frequency MO. In our view, if CMTC is introduced and UE is only required to measure CSI-RS resources within the CMTC window, there is no need to restrict the number of CSI-RS resources periodicities per MO, and UE will measure in each CMTC window for resources which are available. It is also noted that for measurement requirements RAN4 is discussing how to address different CSI-RS resource periodicities per MO.

Proposal 4: RAN4 does not define restrictions on number of CSI-RS resources periodicities per MO.
3. Conclusions

In this paper we provided our views on CSI-RS time domain restriction.
Proposal 1: Introduce the concept of CMTC in Rel-16, and UE is only required to measure CSI-RS resources within the CMTC window.
Proposal 2: 1 CMTC periodicity can be configured per CSI-RS frequency layer, and the candidate values are {10, 20, 40}ms.
Proposal 3: 1 CMTC duration can be configured per CSI-RS frequency layer, and the candidate values are {1, 2, 3, 4, 5}ms.
Proposal 4: RAN4 does not define restrictions on number of CSI-RS resources periodicities per MO.
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