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1. Introduction
In Rel-15, the principle of burst structure was adopted for TRS design. According to TS38.214, for FR1, one NZP-CSI-RS-ResourceSet for TRS consists of four periodic NZP CSI-RS resources in two consecutive slots with two periodic NZP CSI-RS resources in each slot, while for FR2, one NZP-CSI-RS-ResourceSet for TRS consists of two periodic CSI-RS resources in one slot or consists of four periodic NZP CSI-RS resources in two consecutive slots with two periodic NZP CSI-RS resources in each slot. That means, for FR1, the occurrence unit of TRS can only be two consecutive slots other than one slot. However, there might be some scenarios in which we can never find such kind of two consecutive DL slots for FR1. 

The scenario is further explained below. As an operator, we are planning how to use our 4.9GHz TDD frequency resources. One important usage is to deploy NR network for vertical sectors at 4.9GHz, e.g., industries, factories, ports, etc, and the mobility of UEs in the typical scenarios is low. Two of most important requirements of verticals are uplink data rate and latency. These two metrics are greatly related to the TDD UL-DL configuration. One important TDD UL-DL configuration, as illustrated in figure 1, that we plan to use in our 4.9GHz NR network for verticals is 1ms periodicity with D+S configuration (e.g, 2GP:12UL for the special slot) and SCS 30KHz, since this TDD UL-DL configuration can provide good latency performance and good trade-off between DL and UL data rate. 
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Figure 1: One most important TDD DL-UL configuration for 4.9GHz NR network deployed for verticals

After discussions with companies regarding this issue in the RAN1#98bis meeting, there seems no common understanding in RAN1 that what’s the UE behaviour in this scenario if network configures two-slot TRS for the UE. In order to enable TRS in this important scenario, one possible solution was proposed in this contribution.
2. Discussion
In order to enable TRS in the scenario in FR1 as illustrated in figure 1, i.e., with semi-static TDD UL-DL-configuration with “one DL slot + one special slot dominated by UL symbols (e.g, 2GP:12UL)”, the following was proposed, 

Proposal: For FR1 in Rel-16, UE can be configured with one-slot periodic TRS configuration only when no two consecutive slots are indicated as downlink slots by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated. 

Note: One-slot periodic TRS configuration for FR1 in Rel-16 is an optional UE feature.
The text proposal for the above proposal is provided below for TS38.214,
<Start of Text proposal for TS38.214>
5.1.6.1.1
CSI-RS for tracking

A UE in RRC connected mode is expected to receive the higher layer UE specific configuration of a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info.

For a NZP-CSI-RS-ResourceSet configured with the higher layer parameter trs-Info, the UE shall assume the antenna port with the same port index of the configured NZP CSI-RS resources in the NZP-CSI-RS-ResourceSet is the same. For frequency range 1, the UE may be configured with one or more NZP CSI-RS set(s), where a NZP-CSI-RS-ResourceSet consists of four periodic NZP CSI-RS resources in two consecutive slots with two periodic NZP CSI-RS resources in each slot. For frequency range 1, if no two consecutive slots are indicated as downlink slots by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated, then the UE may be configured with one or more NZP CSI-RS set(s), where a NZP-CSI-RS-ResourceSet consists of two periodic NZP CSI-RS resources in one slot. For frequency range 2 the UE may be configured with one or more NZP CSI-RS set(s), where a NZP-CSI-RS-ResourceSet consists of two periodic CSI-RS resources in one slot or with a NZP-CSI-RS-ResourceSet of four periodic NZP CSI-RS resources in two consecutive slots with two periodic NZP CSI-RS resources in each slot. 

<End of Text proposal for TS38.214>
3. Conclusion

In this contribution, we have the following proposal:
Proposal: For FR1 in Rel-16, UE can be configured with one-slot periodic TRS configuration only when no two consecutive slots are indicated as downlink slots by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated. 

Note: One-slot periodic TRS configuration for FR1 in Rel-16 is an optional UE feature.

Corresponding text proposal is provided below for TS38.214,
<Start of Text proposal for TS38.214>
5.1.6.1.1
CSI-RS for tracking

A UE in RRC connected mode is expected to receive the higher layer UE specific configuration of a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info.

For a NZP-CSI-RS-ResourceSet configured with the higher layer parameter trs-Info, the UE shall assume the antenna port with the same port index of the configured NZP CSI-RS resources in the NZP-CSI-RS-ResourceSet is the same. For frequency range 1, the UE may be configured with one or more NZP CSI-RS set(s), where a NZP-CSI-RS-ResourceSet consists of four periodic NZP CSI-RS resources in two consecutive slots with two periodic NZP CSI-RS resources in each slot. For frequency range 1, if no two consecutive slots are indicated as downlink slots by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigDedicated, then the UE may be configured with one or more NZP CSI-RS set(s), where a NZP-CSI-RS-ResourceSet consists of two periodic NZP CSI-RS resources in one slot. For frequency range 2 the UE may be configured with one or more NZP CSI-RS set(s), where a NZP-CSI-RS-ResourceSet consists of two periodic CSI-RS resources in one slot or with a NZP-CSI-RS-ResourceSet of four periodic NZP CSI-RS resources in two consecutive slots with two periodic NZP CSI-RS resources in each slot. 

<End of Text proposal for TS38.214>
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