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1 Introduction
The possible TRS parameter values are agreed in previous meeting. Some issues are also listed for further study. 

This document provides the summary of companies’ views on the feasible parameter sets for high layer configuration and on the solutions of the issues. Finally this document will be used for off-line discussion.
2 Summary
The views are summarized as below.
2.1 Further down-selection on the 6 TRS parameters and the corresponding combinations for a single port TRS configuration
· X: the length of TRS burst in terms of number of 14-symbol slots

· Y: the TRS burst periodicity in ms

· Sf: TRS subcarrier spacing

· St: TRS symbol spacing within a slot

· N: Number of OFDM symbols per TRS within a slot

· B: TRS bandwidth in terms of number of RBs      

	X
	N
	B
	Sf
	Use case
	constraint
	Supporting companies

	2
	2
	24
50
	4
	1, for all bands
2, for all TRS periodicity
	1, Same beam from gNB transmission during 2 slots
	QC, Huawei, MTK, Ericsson

	2
	N=3 (1st slot)
N=1 (2nd slot)
	24
50
	4
	1, for all band

2, for all TRS periodicity
	1, Same beam from gNB transmission during 2 slots
	Ericsson, QC

	2
	4
	24

50
	4
	1, for all bands
2, for TRS periodicity >= 40ms
	1, Same beam from gNB transmission during 2 slots
	MTK

	2
	4
	24

50
	6
	1, for all bands
2, for TRS periodicity >= 40ms
3, if Sf=4 has issue on CSI-RS/TRS multiplexing
	1, Same beam from gNB transmission during 2 slots
	MTK

	1
	1
	24
50
	4
	1, for above-6GHz band
2, for time sync only
	1, frequency offset and Doppler spread estimation are not available. Consider using PT-RS for that
	Ericsson, Intel

	1
	4
	24
50
	4
	1, all bands
2, when same beam can’t be applied to 2 consecutive slots
	1, the Doppler spread estimation performance could be limited
	MTK

	1
	2
	24
	4
	
	
	Nokia

	1
	2
	24

50
	4
	
	
	Samsung


	Y
	Use case
	constraint
	Supporting companies

	< 5ms
	1, high speed train scenario only
	
	Huawei

	5ms
	For normal deployment 
	
	Huawei

	20ms, 40ms, 80ms
	
	
	Ericsson

	>= 10ms
	
	
	MTK

	80ms
	
	
	Nokia

	<= 40 ms
	
	
	QC


	St
	Use case
	constraint
	Supporting companies

	3, 4, 5, 6, 7
	1, for all bands
	
	Huawei

	7
	1, for SCS=30KHz
	
	QC

	3, 5
	1, for below-6GHz bands
	
	Ericsson

	3, 4, 5 
	1, for all bands
	
	MTK

	3
	1, for all bands
	
	Samsung

	2
	1, for all bands
	
	Nokia


Questions:

1, Do we need different St for different bands?

2, Can we consider or further analyse the feasibility of X=4 for Doppler spread estimation? (Maybe it is for higher band)

Offline agreement:
· Working assumption: At least X=2 is supported.
· FFS on X= 1 and 4. Check whether X=1 can provide sufficient Doppler spread estimation performance. 
· Working assumption: total symbol number summed over X=2 slots is 4 (Consider further 2+2 and 3+1, support one or both (FFS)). Consider further the positions, taking into account DMRS,

· Agreement: Consider further supporting the bandwidth of TRS to be configured up to the bandwidth of the BWP in addition to ~24, ~50 RBs, and make decision in next meeting
· Agreement: Sf=4 

· Agreement: Y>=160ms is not supported. Consider further down-selection on other values agreed in RAN1AdHoc2 

2.2 Whether the tracking performance enhancement is needed for long DRX
The views are
· The slots with TRS can be immediately after SS burst before the starting point of DRX ON duration to provide several shots for parameter estimation  (MTK)
· Also the slots with TRS can consider to have timing offset from SS burst, and the starting point of DRX ON duration can also follow TRS  (MTK)
· PBCH DMRS can be for fine time/freq tracking on idle and connected mode (LGE)

· Without RAN1 agreement of UE oscillator drifting models, it is hard to make any decision on the need of performance enhancement for DRX (Nokia)
· Aperiodic TRS before CDRX on duration needs to be introduced in order to ensure performance with CDRX (QC)

Offline agreement:
2.3 How to handle multi-beam transmission
The views are
· TRS is QCLed with PDSCH (MTK)
· To ensure that the UE can estimate the composite channel profile, the TRS should be transmitted simultaneously and overlapped (collided) at the RE level, from the beams of the TPs
· At the network changes the serving beam, consider to notify the UE to reset the tracking loop (MTK)
· To reduce overhead, TRS is sent in several wider beam directions (Huawei)

· TRS is QCLed with PDSCH (QC)

Offline agreement:
2.4 More details on multi-TRP transmission
The views are
· Frequency shifted frequency combs should be considered to support multi-point transmission of TRS (Ericsson)
· Different port of TRS for different TRPs can be TDMed (Huawei)
Offline agreement:
2.5 How to handle the case of initial access and idle mode

The views are
· NR supports at least one default configuration of TRS for non-RRC-CONNECTED UEs  (Samsung)
· TRS is not needed in idle mode  (Intel, Ericsson, Huawei, QC)

Offline agreement:
2.6 For wider bandwidth operations
The views are
· TRS should be configured on the carrier without SS block (MTK)

Offline agreement:
2.7 Connections with other RSs
The views are
· It is feasible to have the same frequency domain pattern on TRS and CSI-RS for BM (MTK)
· Use PBCH DMRS, PDSCH DMRS and PTRS for the purpose of TRS functionalities (Nokia)

· PBCH DMRS can be for fine time/freq tracking on idle and connected mode. CSI-RS for BM and PDSCH DMRS can be for fine time/freq tracking on connected mode (LGE)
Offline agreement:
2.8 TRS sequence

The views are

· Scrambling of TRS comb in frequency using a PN sequence should be considered to randomize TRS interference (Ericsson)
Offline agreement:
3 Conclusion
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