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Discussion
1 Introduction
This contribution is to collect companies’ views for the specification refinement and also for the potential new agreement for TRS.
2 Issues
Based on the first on line discussion, we have the following,

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.
For further discussion
· It is up to the gNB to configure ReportQuantity in report setting to the CSI-RS where TRS-info is configured. If the ReportQuantity is configured, it is set as ‘No report’.

Text proposal for section 5.1.6.1.1 of TS38.214

· same Pc and Pc_SS value across all resources. 
· The report setting associated with CSI-RS configured with higher layer parameter TRS-INFO can include the higher-layer parameter ReportQuantity set to ‘No Report’ only, if configured.

Possible Agreement
· Alt. 1: The higher layer parameter qcl-InfoPeriodicCSI-RS with same value (same TCI state) is included for the CSI-RS resources in the CSI-RS resource set with TRS-Info being configured

· Supporting companies: OPPO, ZTE, Sanechips, MTK

· Alt. 2: The assumption of same antenna port is stronger than QCL assumption. As such there is no need to further include the higher layer parameter qcl-InfoPeriodicCSI-RS
· Supporting companies: Intel, QC, E///, Nokia

For further discussion
· Alt1: Rel-15 supports aperiodic TRS for FR2 with X=1 or X=2 as an optional UE feature

· A UE does not expect to be triggered to aperiodic TRS unless it has been configured with a periodic TRS with X=1 or X=2 on the same BWP

· The aperiodic TRS will be QCL type A+D (if applicable) with this periodic TRS

· 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) 

· Alt2: Rel-15 doesn’t support aperiodic TRS since it is for enhancement

Possible Agreement:
· Alt. 1: For FR1, don’t support X=1, but the TRS symbols can be truncated 

· Note: the concept is the same as the reduced DMRS symbol number when the PDSCH duration is changed

· Alt 2: X=1 for FR1 is not supported in Rel-15 and TRS symbols cannot be truncated 
Conclusion:
X=1 for FR1 is not supported in Rel-15

Based on the first round discussion, there are three proposals,
· Alt. 1: Reconfirm that TRS periodicities smaller than 10ms are not supported

· Supporting companies: E///, Intel, Nokia, Samsung, MTK

· Alt. 2: Support 5ms additionally

· Supporting companies: HW, Hisi

· Alt. 3: Support 5ms, 4ms and 8ms additionally

· Supporting companies: ZTE, Sanechips

Conclusion
For Rel-15, no additional TRS periodicities smaller than 10msec are introduced

The following is the collection of the issues for offline discussion.

2.1 Aperiodic TRS
	For further discussion
· Alt1: Rel-15 supports aperiodic TRS for FR2 with X=1 or X=2 as an optional UE feature

· A UE does not expect to be triggered to aperiodic TRS unless it has been configured with a periodic TRS with X=1 or X=2 on the same BWP

· The aperiodic TRS will be QCL type A+D (if applicable) with this periodic TRS

· 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) 

· Alt2: Rel-15 doesn’t support aperiodic TRS since it is for enhancement
· Alt3: Rel-15 supports aperiodic TRS for FR2 as an optional UE feature with UE capability signalling
· 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, [symbol position and subcarrier location and scrambling ID ]sand  the aperiodic TRS will be QCL type A+D (if applicable) with this periodic TRS
· FFS on DCI trigger timing for SCell activation
· 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) 




Offline proposal: Support Alt. 3
Points for discussion

	· For FR2, When periodic TRS is configured by X=1 or X=2, aperiodic TRS is no matter what to be X=1

· Periodic TRS and aperiodic TRS both have the same X, which is either X=1 or X=2

· The scheduling offset should consider TRS symbol spacing in a slot, which is 4. So the first TRS symbol in a slot should happen before symbol 10 (index starting from 0)
· Any triggering issue for aperiodic TRS when X=2?


2.2 Antenna port of TRS
	· Alt. 1: The UE shall assume that the different time instances of the CSI-RS resource set configured with TRS-Info are transmitted from the same antenna port

· Supporting companies: Intel, Samsung, MTK, QC, DCM, HW, HiSi,

· Note: this is that the UE doesn’t expect to perform one shot estimation based on TRS

· Alt. 2: The UE shall not assume that the different time instances of the CSI-RS resource set configured with TRS-Info are transmitted from the same antenna port

· Supporting companies: E///, Nokia

· Note: this is to restrict the UE that one shot estimation should be performed
· Alt. 3: The UE is not expected to derive the indicated QCL type measurement based on only most recent occasion of NZP CSI-RS resources in the indicated CSI-RS resource set for tracking



2.3 TRS report configuration

	For further discussion
· It is up to the gNB to configure ReportQuantity in report setting to the CSI-RS where TRS-info is configured. If the ReportQuantity is configured, it is set as ‘No report’.




Points for discussion

	· Whether to mandate ‘no report’ for the periodic TRS?
· Since it is agreed that TRS-Info and CSI-RS-ResourceRep is not configured simultaneously, then ReportQuantity should be further configured and configured as ‘No report’?



2.4 TRS and TCI state
	Possible Agreement
· Alt. 1: The higher layer parameter qcl-InfoPeriodicCSI-RS with same value (same TCI state) is included for the CSI-RS resources in the CSI-RS resource set with TRS-Info being configured

· Supporting companies: OPPO, ZTE, Sanechips, MTK,QC
· Alt. 2: The assumption of same antenna port is stronger than QCL assumption. As such there is no need to further include the higher layer parameter qcl-InfoPeriodicCSI-RS
Supporting companies: Intel, , E///, Nokia



Offline conclusion: The UE is not expected to be configured with different TCI states for all CSI-RS resources in a CSI-RS resource set with TRS-Info being configured
2.5 TRS burst length X=1
	Possible Agreement:
· Alt. 1: For FR1, don’t support X=1, but the TRS symbols can be truncated 

· Note: the concept is the same as the reduced DMRS symbol number when the PDSCH duration is changed

· Alt 2: X=1 for FR1 is not supported in Rel-15 and TRS symbols cannot be truncated 
Conclusion:
X=1 for FR1 is not supported in Rel-15




2.6 TRS periodicity
	Based on the first round discussion, there are three proposals,
· Alt. 1: Reconfirm that TRS periodicities smaller than 10ms are not supported

· Supporting companies: E///, Intel, Nokia, Samsung, MTK

· Alt. 2: Support 5ms additionally

· Supporting companies: HW, Hisi

· Alt. 3: Support 5ms, 4ms and 8ms additionally

· Supporting companies: ZTE, Sanechips

Conclusion
For Rel-15, no additional TRS periodicities smaller than 10msec are introduced
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