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1. Introduction
In the  NR RAN1 92bis meeting , the following agreements were achieved regarding TRS [1]:
Agreement
The following text proposals are agreed.

Text proposal 5.1.6.1.2 38.214

A UE does not expect to be configured with a Reporting Setting, which is linked to a CSI-RS resource set for tracking, where the higher layer parameter MeasRestrictionConfig-time-channel for the Reporting Setting set to ‘ON’.
Text proposal 5.1.6.1.1 38.214

The periodic CSI-RS resources in the CSI-RS resource set configured with higher layer parameter TRS-Info have the same periodicity, bandwidth and subcarrier location. 

A UE does not expect to be configured with a reporting setting, which is linked to a CSI-RS resource set for tracking, where the higher layer parameter MeasRestrictionConfig-time-channel for the reporting setting set to ‘ON’.
Agreement
A CSI-RS resource set should not be configured with TRS-info and CSI-RS-ResourceRep simultaneously.
Agreement:
· Rel-15 supports aperiodic TRS for FR2 as an optional UE feature with UE capability signalling
· (Working assumption) A UE does not expect to be triggered to aperiodic TRS unless it has been configured with an associated periodic TRS with the same burst length X slots on the same BWP

· The aperiodic TRS and the associated periodic TRS has the same BW, [same symbol position, same subcarrier location] and the aperiodic TRS will be QCL type A+D (if applicable) with this periodic TRS

· FFS on DCI trigger timing for SCell activation and BWP switching
· The UE does not expect the scheduling offset between DCI to the first symbol of TRS be smaller than the threshold UE reported

· The aperiodic TRS is triggered by UL DCI (same as CSI-RS) 
· No new/additional RRC parameters are introduced for this feature except UE capability
2. Discussion on aperiodic TRS

2.1.  DCI trigger timing for SCell activation
Periodic TRS has been already agreed and the periodicity is one of 10, 20, 40, or 80 ms. In NR, SCell activation is done via MAC CE. It takes a long time for UE to demodulate the signaling from MAC layer. In SCell activation scenario, periodic TRS can’t provide robust tracking results since UE has to wait for the next TRS cycle to receive TRS burst for Scell tracking. SCell activation could be delayed further up to TRS periodicity . Aperiodic TRS has been supported at the last RAN1 meeting. Regarding DCI trigger timing for SCell, we also have some proposals .  
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Figure 1: Example of SCell activation and DCI triggering timing relationship   
Proposal 1: 

· UE does not expect to receive DCI that triggers aperiodic TRS on deactivated Scell.  
Proposal 2: 

· During SCell activation procedure, UE only expects to receive DCI that tiggers aperiodic TRS on the SCell after UE sends ACK of the PDSCH carrying the MAC CE message.
· UE does not expect to receive aperiodic TRS before RF retuning is completed.
2.2. Aperiodic TRS as QCL source RS
The aperiodic TRS is triggered by UL DCI, there is a case where UE cannot detect DCI that triggers aperiodic TRS. If aperiodic TRS is configured as source TRS of CORESET or other signals and UE misses the corresponding grant of the TRS, it should be possible for UE to use the associated periodic TRS as the source. 
Proposal 3: 

· If aperiodic TRS is configured as source TRS and UE does not receive any aperiodic signal within an X window, the periodic RS associated with the aperiodic RS could be used as the QCL source for the channel/RS.

· X is the same as the periodicity of the periodic signals;

· The QCL relationship between the channel/RS and the periodic RS is the same as the configured QCL relationship between channel/RS and the aperiodic RS.

3. Discussion on X=1 
At the meeting#91, X=1 and X=2 have been agreed for above 6GHz. The applied scenario of X=1 and X=2 is for further study. Although X=2 can provide better frequency offset tracking and Doppler spread estimation, the configuration which needs two consecutive downlink slots brings scheduling restriction. Since in some scenarios such as dynamic TDD, multi-beam scenarios or NR unlicensed operation, it is difficult to configure two adjacent slots for TRS. X=1 can bring a more flexible configuration of TRS. Thus, X=1 should be supported in scenarios both above-6GHz and sub-6GHz which can’t configure two consecutive downlink slots.
For above 6GHz, we are able to use mmW which brings a huge enhancement of transmission rate. But mmW’s attenuation in the air is very large, this feature makes mmW technology not suitable to use in outdoor mobile terminals and base stations far away from the occasion. Major manufacturers of the NR use the plan which is in the outdoor open area using the traditional sub-6GHz band to ensure signal coverage, while in the indoor area using micro base station with mmW technology to achieve ultra-high-speed data transmission. So we know that most of the scenarios above 6GHz are not high-speed scenarios. We did some simulations which evaluated the Bler performance of different Doppler spread input to DMRS channel estimation at different speed.
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(a) 16QAM                                                                     (b) 64QAM
Figure 2: Bler performance when different Doppler spread input to channel estimation at the speed from 3km/h to 30km/h
We can see that the scenarios with higher SNR and larger speed are more sensitive to the accuracy of Doppler spread estimation. In these scenarios, X=2 is needed for more accurate Doppler spread estimation. While in lower speed scenarios with lower SNR, Bler performance has less change when different Doppler spread input to channel estimation. Especially in 3km/h scenario, it can be seen that no matter how SNR and Doppler spread changes, Bler performance is almost unaffected and accurate Doppler spread estimation is not needed. In low speed scenarios with low SNR, X=1 is sufficient.
Proposal 4: 

· Support X=1 both above-6GHz and sub-6GHz in the scenarios which can’t configure consecutive downlink slots (e.g. dynamic TDD), multi-beam scenarios or NR unlicensed operation.
4. Conclusion

In this contribution, TRS related issues are discussed, and the following proposals are given:
Proposal 1: 

· UE does not expect to receive DCI that triggers aperiodic TRS on deactivated Scell.  

Proposal 2: 

· During SCell activation procedure, UE only expects to receive DCI that tiggers aperiodic TRS on the SCell after UE sends ACK of the PDSCH carrying the MAC CE message.

· UE does not expect to receive aperiodic TRS before RF retuning is completed.
Proposal 3: 

· If aperiodic TRS is configured as source TRS and UE does not receive any aperiodic signal within an X window, the periodic RS associated with the aperiodic RS could be used as the QCL source for the channel/RS.

· X is the same as the periodicity of the periodic signals;

· The QCL relationship between the channel/RS and the periodic RS is the same as the configured QCL relationship between channel/RS and the aperiodic RS.

Proposal 4: 

· Support X=1 both above-6GHz and sub-6GHz in the scenarios which can’t configure consecutive downlink slots (e.g. dynamic TDD), multi-beam scenarios or NR unlicensed operation.
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