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1. Introduction
In the  NR RAN1 92 meeting , the following agreements were achieved regarding TRS [1]:
Agreement (RRC parameter update)
· For FR2, additionally support TRS symbol position of {0, 4}, {1, 5}, {2, 6}, {3, 7}, {7, 11}, {8, 12} and {9, 13} 
Agreement
The following text proposal for section 5.1.6.1.1 in TS38.214 is agreed.

· the bandwidth of the CSI-RS resource, as given by the higher layer parameter csi-RS-FreqBand, is the minimum of 52 and 
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· UE is not expected to be configured with the periodicity of 
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     slots if the bandwidth of CSI-RS resource is larger than 52 resource blocks
In this contribution, TRS related issues are further discussed. This TDoc is revised based on previous submitted versions.
2. TRS for SCell tracking
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 . There are some options to solve this problem:
Option1 :MAC CE activates ‘semi-persistent TRS’ when activating SCell. The ‘semi-persistent TRS’ can be scheduled for time/frequency tracking at the begining of SCell activation. Therefore UE can obtain accurate synchronization with SCell in time.
Option2 :MAC CE triggers ‘aperiodic TRS’ when acivating SCell.
Option3 :DCI triggers ‘aperiodic TRS’ when SCell is being activated. The DCI triggering happens at PCell, and then the aperiodic TRS happens at SCell during activation. However, the signalling for activating the SCell is the MAC layer signalling, and the demodulation time is long and indefinite. The DCI signalling is physical layer signalling, and the demodulation time is fast.Therefore the ‘aperiodic TRS’ happens earlier than the time when SCell activation is completed. This results in the behavior that the UE can receive the aperiodic TRS in the non-activated SCell, but this behavior has not been agreed.
Thus we have the following proposals.
Proposal 1: 

· MAC CE activation/deactivation of ‘semi-persistent TRS’ for SCell tracking should be supported. 
Proposal 2: 

· MAC CE triggering ‘aperiodic TRS’ for SCell tracking should be supported. 
Proposal 3: 

· Allow the behavior that UE can receive the aperiodic TRS in the non-activated SCell. 
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 1: 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.
Proposal 5: 

· For TRS above 6GHz, X=1 is enough in low speed and low SNR scenarios.
4. Conclusion

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

· MAC CE activation/deactivation of ‘semi-persistent TRS’ for SCell tracking should be supported. 
Proposal 2: 

· MAC CE triggering ‘aperiodic TRS’ for SCell tracking should be supported. 
Proposal 3: 

· Allow the behavior that UE can receive the aperiodic TRS in the non-activated SCell. 
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.
Proposal 5: 

· For TRS above 6GHz, X=1 is enough in low speed and low SNR scenarios.
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