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Discussion
1 Introduction
After the first round on-line discussion, there are several items for further discussion, which are shown below.
For further discussion:
Periodic TRS indication for the SCell in deactivated state

For further discussion
· NR Rel-15 supports UL DCI-based triggering of a CSI-RS resource set containing CSI-RS resources with TRS-INFO set to “ON”.

· A CSI-RS resource set for tracking is associated at least with a reporting setting ReportConfig with the higher layer parameter ReportQuantity set to 'No Report’.

Companies who think the above feature is not necessary: Huawei/HiSi

For further discussion:
· Support TRS symbol position of {0, 4}, {1, 5}, {2, 6}, {3, 7}, {7, 11}, {8, 12} and {9, 13} (docomo)
· Support TRS symbol position of {0, 3}, {1, 4}, {2, 5}, {3, 6}, {4, 7}, {5, 8}, {6, 9}, {7, 10}, {8, 11}, {9, 12} and {10, 13} (docomo)
For further discussion:
The following text proposal for section 5.1.6.1.1 in TS38.214 is agreed.

(start of text proposal)

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’.
(end of text proposal)

Note: UE can assume that the TRS transmitted on different time instance are from the same antenna port if the resource ID is the same

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
2 Issues
2.1 Periodic TRS indication for the SCell in deactivated state
The issue is, from the offline discussion with several companies in RAN4, they are not sure whether the current specification has allowed the UE to perform time/frequency tracking of using TRS during SCell activation procedure.

So, to make the thing clear, we can consider,

· Alt. 1: More detailed description in specification

· Alt. 2: Send LS to RAN4 to indicate the availability of TRS in this scenario
For Alt. 1, consider MTK(1670) text proposal, and further revision is welcome

	MTK(1670)
	5.1.6.1.1 38.214

A UE in RRC connected mode is expected to receive the higher layer UE specific configuration of a CSI-RS resource set for tracking, and receive the higher layer parameter TRS-INFO set as ‘ON’. During SCell configuration, the UE is expected from the PCell to receive the higher layer UE specific configuration of a CSI-RS resource set for tracking in SCell, and receive from the PCell the higher layer parameter TRS-INFO set as ‘ON’ for the CSI-RS resource set for tracking in SCell. 


The companies’ comments can be expressed here,
	
	

	
	

	
	


2.2 Aperiodic TRS support in NR Rel-15
The feature coordinator suggests to introduce aperiodic TRS in NR Rel-15. The proposed text proposal tends to capture the following points,

· Aperiodic TRS is the assisting role to assist periodic TRS
· It doesn’t mean all the UE will have aperiodic TRS being configured. If the network can align the activity with periodic TRS well, there is no need to trigger aperiodic TRS for some UEs

· The aperiodic TRS structure is the same as that of periodic TRS (BW, subcarrier location and number of slots in a burst), so that the UE doesn’t need to apply different the algorithm parameters to deal with periodic TRS and aperiodic TRS
Also, vivo proposes that, the MAC CE activation command can also provide the indication of aperiodic TRS appearing at SCell. The feature coordinator tries to capture the idea of vivo and the figure can be seen below.
The possible triggering methods can be,

·  Uplink DCI trigger
·  MAC CE SCell activation command also carries aperiodic TRS

·  MAC CE activates semi-persistent TRS
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                 Fig. 1, aperiodic TRS triggering/indication through MAC CE activation command (vivo)
The proposed text proposal is,

	A UE in RRC connected mode is expected to receive the higher layer UE specific configuration of a CSI-RS resource set with periodic CSI-RS resources for tracking, and receive the higher layer parameter TRS-INFO set as ‘ON’.

If a UE is configured with the higher layer parameter TRS-INFO set as 'ON', the UE shall assume the antenna port with the same port index of the configured NZP CSI-RS resources in the CSI-RS resource set is same. For frequency range 1, the UE may be configured with a CSI-RS resource set of four periodic CSI-RS resources in two consecutive slots with two periodic CSI-RS resources in each slot. The UE may also additionally be configured with an assisted CSI-RS resource set of four aperiodic CSI-RS resources in two consecutive slots with two aperiodic CSI-RS resources in each slot. For frequency range 2 the UE may be configured with a CSI-RS resource set of two periodic CSI-RS resources in one slot or with a CSI-RS resource set of four periodic CSI-RS resources in two consecutive slots with two periodic CSI-RS resources in each slot. The UE may also additionally be configured with an assisted CSI-RS resource set of two aperiodic CSI-RS resources in one slot or with an assisted CSI-RS resource set of four aperiodic CSI-RS resources in two consecutive slots with two aperiodic CSI-RS resources in each slot.
The periodic CSI-RS resources in the CSI-RS resource set with higher layer parameter TRS-INFO set as ‘ON’ have the same periodicity, bandwidth and subcarrier location. The aperiodic CSI-RS resources in the assisted CSI-RS resource set with higher layer parameter TRS-INFO set as ‘ON’ have the same bandwidth and subcarrier location. The UE is not expected to receive different bandwidth and subcarrier location configuration between the configured CSI-RS resource set of periodic CSI-RS resources and the configured assisted CSI-RS resource set of aperiodic CSI-RS resources.
Each CSI-RS resource, defined in Subclause 7.4.1.5.2-1 of [4, TS 38.211], is configured by the higher-layer parameter NZP-CSI-RS-ResourceConfig with the following restrictions:

-
the time-domain locations of the two periodic CSI-RS resources in a slot, or of the four periodic CSI-RS resources in two consecutive slots, as defined by higher layer parameter CSI-RS-resourceMapping, is given by one of 
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-
a single port CSI-RS resource with density 
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 given by Table 7.4.1.5.2-1 and higher layer parameter csi-RS-Density.
-
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 periodic CSI-RS resource is larger than 52 resource blocks
-
the periodicity, as given by the higher layer parameter csi-RS-timeConfig, is one of 
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10, 20, 40, or 80 and where µ is defined in Subclause 4.3 of [4, TS 38.211].  




The companies’ comments can be expressed here,
	
	

	
	

	
	


2.3 Capture the measurement restriction aspect on TRS to the specification
The feature coordinator proposes that, let’s make decision on the following 4 text proposals to capture this issue. Other alternatives can also be proposed. 
	Alt. 1 Samsung(1972)
	5.1.6.1.1 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’.

	Alt. 2

ZTE(1589)
	5.1.6.1.1 38.214
The UE may assume the CSI-RS resource set with higher layer parameter TRS-INFO set as ‘ON’ is not linked to any ReportConfig.

	Alt. 3

MTK(1670)
	5.1.6.1.1 38.214
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.

	Alt. 4

Intel(2404)
	5.1.6.1.1 38.214

If a UE is configured with the higher layer parameter TRS-INFO set as 'ON', the UE shall assume the antenna port with the same port index of the configured NZP CSI-RS resources in the CSI-RS resource set is same in all time instances

	Alt. 5
	


The companies’ comments can be expressed here,

	
	

	
	

	
	


2.4 TRS symbol position
Docomo further modifies the proposal to support multiple-beam operation of TRS in FR2. Besides the agreed symbol position pair {4,8}, {5,9} and {6,10}, the new symbol position pair can be
· {0, 4}, {1, 5}, {2, 6}, {3, 7}, {7, 11}, {8, 12}, {9, 13}

The companies’ comments can be expressed here,
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