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Introduction
At the last meeting, there were intensive discussions on TRS design for. Several agreements were reached as follows [1].
	R1-1718857	Summary of TRS remaining details	MediaTek Inc.

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

Conclusion:
Periodic SS burst and periodic TRS burst can be arranged such that the UE can utilize one SS burst and one TRS burst for AGC adjustment and T/F tracking before DRX ON
No further specification impact may be necessary

R1-1719148	Summary of TRS offline discussion		MediaTek

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

R1-1719133	WF on TRS design	MediaTek

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


In this contribution, we present our views on remaining details on TRS design.
Discussion
Necessity of X=1
In the previous meeting, it was agreed that TRS with X=2 is supported. Although X=2 is more robust for frequency tracking, it is not beneficial in terms of scheduling flexibility, since it requires two consecutive slots for TRS transmission that should be transmitted with the same analog beamforming. 
Proposal 1: Support X=1 for TRS at least for above-6GHz.
TRS burst periodicity (Y) for above 6GHz
In the last meeting, it was captured as a note in the chairman’s note that TRS is supported in above-6GHz. The periodicity of TRS burst should be designed considering variation of Doppler shift. For instance, for high speed train scenario, the variation becomes large when the train passes through in front of the TRP. According to the increase in carrier frequency the variation becomes proportionally larger. In this context, it is natural that we support smaller number of TRS burst periodicity such as 5ms. Although there is an argument that we might have different TRP deployment for below- and above-6GHz, we still think one of the most typical deployments are to apply directional antennas at TRP for both frequencies. The values can be further down selected depending on UE implementation, NW deployment, etc.
Proposal 2: Support {5, 10, 20, 40, 80} ms for TRS burst periodicity for above 6GHz.
TRS in idle mode
TRS is utilized for fine time/frequency tracking, which is used for the data transmission especially with high data rate. For idle mode UE, coarse time/frequency tracking can be achieved by SSB instead. Accuracy of SSB-based simulation has been verified as good enough for maintaining basic communications, e.g., low MCS, by several simulation results.
Proposal 3: TRS is not configured for idle mode UE.
Summary
In this contribution, we presented general views on TRS design for NR. Based on the discussion, we made the following proposals.
Proposal 1: Support X=1 for TRS at least for above-6GHz.
Proposal 2: Support {5, 10, 20, 40, 80} ms for TRS burst periodicity for above 6GHz.
Proposal 3: TRS is not configured for idle mode UE.
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