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Introduction
Since fine time/frequency tracking after course time/frequency tracking via synchronization signal(s) can affect the performances of downlink and uplink transmission/reception, how to guarantee time/frequency tracking performance in NR should be carefully investigated taking into account various aspects. Consequently, the following agreements on fine time/frequency tracking had been made [1]:
	Agreement
Following TRS BWs are supported in NR
min(BWP, ~50RBs)
FFS: BWP
UE is not expected to receive TRS outside the BWP
TRS RB position is configured by gNB

Agreement:
TRS can be configured on a carrier or on an active BWP when SS block is not present

Agreement
· For N=2+2, X=2, TRS symbols have the same symbol positions in the two consecutive slots
· DMRS and TRS are at least TDMed from UE perspective
· One of the following symbol positions per slot can be configured by RRC, 
· Option 1: symbol 4 and 8 (symbol index starts from 0)
· Option 2: symbol 5 and 9
· Option 3: symbol 6 and 10
· Note 1: Potential down selection can be done until next meeting. It is not limited to select only one option
· Note 2: RRC signaling to configure TRS as above can be related to the existing RRC signaling for DMRS, CSI-RS, etc.
· Note 3: It is not precluded to have additional options

Agreement:
· TRS can be configured as one-port CSI-RS resource(s) with the agreed parameters on St, Sf, N, B, X and Y
· FFS on one or multiple resources
· Note: TRS is also supported in above-6GHz
· FFS on the parameters X, N, St
· FFS: TRS periodicity
· For below 6GHz, TRS periodicity 10ms, 20ms, 40ms and 80ms are supported
· For RAN4 information, 10ms is introduced for high speed train scenario
· Note: It is up to the editor to capture the periodicity in units of slots
· TRS BW can be equal to BW of BWP
· UE is not expected to be simultaneously configured with TRS BW equal to BWP and TRS periodicity of 10ms if the BWP is larger than 50 RBs 
· FFS on CSI-RS measurement restriction functionality can be configured between TRS bursts
· Sf=4
· FFS: Additional Sf values 
· for below 6GHz
· FFS on X=1




This contribution provides Samsung’s views on TRS.
Remaining details on TRS
1 
2 
In RAN1 NR-AH#3, it was agreed to support X=2 slot burst for TRS transmission. Although X=2 is required for high mobility UEs, X=2 could be burdensome in several operation scenarios such as SS block with multi-beam (e.g. L=4 or 8), dynamic TDD, LAA at unlicensed spectrum, etc. In these cases, TRS without burst, i.e. X=1, is the simplest solution to provide flexible gNB implementation for various environments accordingly.
Proposal 1: Support TRS transmission within a single slot, i.e. X=1, as well as X=2.

In RAN1#90bis, it was agreed to configure TRS by 1-port CSI-RS with the agreed parameters on St, Sf, N, B, X and Y. Figure 1 shows an example of 1-port CSI-RS configuration for TRS with X=2 when the same 6th and 10th OFDM symbols are utilized within the TRS burst. Given that the frequency/time RE locations of 1-port CSI-RS can be freely indicated by RRC within a slot, the gNB can configure TRS by two CSI-RS resources within the same resource set as represented by Figure 1. Since these CSI-RS resources are not intended for CSI measurement, repetition ‘ON’ for the resource set should be enough to provide enough reference points for the UE to perform time/frequency tracking. Based on the observations above, it is suggested to capture TRS RE patterns by 1-port CSI-RS configurations in TS38.211 or TS38.214
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[bookmark: _Ref498676184]Figure 1. An example on 1-port CSI-RS configuration for TRS

Observation: Agreed TRS RE patterns can be represented by 1-port CSI-RS.
Proposal 2: TRS RE patterns are captured by 1-port CSI-RS configurations in TS38.211 or TS38.214.

Conclusions
3 
In this contribution, Samsung’s views on TRS is presented. Based on above discussions, the following observation and proposals are made:
Proposal 1: Support TRS transmission within a single slot, i.e. X=1, as well as X=2.
Observation: Agreed TRS RE patterns can be represented by 1-port CSI-RS.
Proposal 2: TRS RE patterns are captured by 1-port CSI-RS configurations in TS38.211 or TS38.214.
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