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Discussion
1 Introduction
This contribution is the second summary. It is expected to reach more agreement to finalize TRS in Rel-15.
2 Issues
During the first round, it is reached that,

	Possible Agreement
· Alt. 1: For frequency range 2, periodic CSI-RS resource in one set and aperiodic CSI-RS resources in a second set, with the aperiodic CSI-RS and periodic CSI-RS resource having the same bandwidth (with same RB location), subcarrier location and the aperiodic CSI-RS being ‘QCL-Type-A’ and ‘QCL-TypeD’, where applicable, with the periodic CSI-RS resources
· Supported by Qualcomm, Huawei, HiSi (as a compromise), MediaTek

· Alt. 2: For frequency range 2, periodic CSI-RS resource in one set and aperiodic CSI-RS resources in a second set, with the aperiodic CSI-RS and periodic CSI-RS resource having the same bandwidth (with same RB location), symbol position, subcarrier location and the aperiodic CSI-RS being ‘QCL-Type-A’ and ‘QCL-TypeD’, where applicable, with the periodic CSI-RS resources
· Supported by Huawei, HiSi, MediaTek

· Alt. 3: For frequency range 2, periodic CSI-RS resource in one set and aperiodic CSI-RS resources in a second set, with the aperiodic CSI-RS and periodic CSI-RS resource having the same bandwidth (with same RB location)and the aperiodic CSI-RS being ‘QCL-Type-A’ and ‘QCL-TypeD’, where applicable, with the periodic CSI-RS resources
· UE is not expected to measure both aperiodic TRS and periodic TRS if they are transmitted on the same slot

· Supported by Samsung, Ericsson, Nokia, NSB, ZTE, LGE

Possible Agreement
A UE is not expected to receive a CSI-RS resource in the CSI-RS resource set configured with trs-Info that belongs to another CSI-RS resource set configured with repetition in the same OFDM symbol
Possible Agreement
A UE is not expect to be configured with CSI-ReportConfig with the higher layer parameter reportQuantity set to other than ‘none’ for aperiodic CSI-RS resource set configured with TRS info
Possible Agreement

UE is not expected to receive TRS in deactivated SCell

Agreement
Aperiodic TRS is supported for FR1 as a UE optional feature capability with separate FR1/FR2 indication

· There are no additional specification details introduced to the existing FR2 design

Note: MediaTek has concerns on the usefulness of this feature for FR1

Possible Agreement
CSI-RS slot offset configured by RRC corresponding to the first two CSI-RS resources among four CSI-RS resources within a set configured with TRS info 


2.1 Aperiodic TRS association with periodic TRS

	Possible Agreement
· Alt. 1: For frequency range 2, periodic CSI-RS resource in one set and aperiodic CSI-RS resources in a second set, with the aperiodic CSI-RS and periodic CSI-RS resource having the same bandwidth (with same RB location), subcarrier location and the aperiodic CSI-RS being ‘QCL-Type-A’ and ‘QCL-TypeD’, where applicable, with the periodic CSI-RS resources
· Supported by Qualcomm, Huawei, HiSi (as a compromise), MediaTek

· Alt. 2: For frequency range 2, periodic CSI-RS resource in one set and aperiodic CSI-RS resources in a second set, with the aperiodic CSI-RS and periodic CSI-RS resource having the same bandwidth (with same RB location), symbol position, subcarrier location and the aperiodic CSI-RS being ‘QCL-Type-A’ and ‘QCL-TypeD’, where applicable, with the periodic CSI-RS resources
· Supported by Huawei, HiSi, MediaTek

· Alt. 3: For frequency range 2, periodic CSI-RS resource in one set and aperiodic CSI-RS resources in a second set, with the aperiodic CSI-RS and periodic CSI-RS resource having the same bandwidth (with same RB location)and the aperiodic CSI-RS being ‘QCL-Type-A’ and ‘QCL-TypeD’, where applicable, with the periodic CSI-RS resources
· UE is not expected to measure both aperiodic TRS and periodic TRS if they are transmitted on the same slot

· Supported by Samsung, Ericsson, Nokia, NSB, ZTE, LGE


The feature coordinator has the following proposal,
Proposal: frequency range 2, periodic CSI-RS resource in one set and aperiodic CSI-RS resources in a second set, with the aperiodic CSI-RS and periodic CSI-RS resource having the same bandwidth, same RB location, and the aperiodic CSI-RS being ‘QCL-Type-A’ and ‘QCL-TypeD’, where applicable, with the periodic CSI-RS resources
The companies’ comments can be expressed below.
	Samsung
	Alt. 3

	LGE

	Fine with this proposal (Alt.3).

	Qualcomm
	Our preference is Alt. 1


2.2 Relationship between the resource sets configured with trs-Info and repetition separately
	Possible Agreement
A UE is not expected to receive a CSI-RS resource in the CSI-RS resource set configured with trs-Info that belongs to another CSI-RS resource set configured with repetition in the same OFDM symbol



The feature coordinator proposes the take the above as agreement.
The companies’ comments can be expressed below.
	Samsung
	Seems not essential.

	Qualcomm
	First question: Is the above configuration allowed? 
Second question: If yes, what is it expected by the UE to do? 


2.3 TRS report configuration
	Possible Agreement
A UE is not expected to be configured with CSI-ReportConfig with the higher layer parameter reportQuantity set to other than ‘none’ for aperiodic CSI-RS resource set configured with TRS info



The feature coordinator proposes the take this as agreement.
The companies’ comments can be expressed below.
	Samsung
	Support the possible agreement.

	LGE
	Fine with this possible agreement.

	Qualcomm
	Support


2.4 Aperiodic TRS triggering issue
From the on line discussion, the consensus is that for aperiodic TRS with X=2, one resource set is used. The problem in current 331 is that the triggering offset value is for a resource set, but when X=2, the offset value should be delta for the first 2 resources and delta+ 1 for second 2 resources.
So, one feasible solution is to capture in the spec that the RRC parameter aperiodicTriggeringOffset as shown below is to apply for first 2 resources, and the offset value is automatically to plus 1 for second 2 resources.
Please note that, the current triggering offset range is 0~4, which means for X=2, the triggering offset range will be 1~5 for second slot.

	NZP-CSI-RS-ResourceSet
The IE NZP-CSI-RS-ResourceSet is a set of Non-Zero-Power (NZP) CSI-RS resources (their IDs) and set-specific parameters. 

NZP-CSI-RS-ResourceSet information element

-- ASN1START

-- TAG-NZP-CSI-RS-RESOURCESET-START

NZP-CSI-RS-ResourceSet ::= 


SEQUENCE {


nzp-CSI-ResourceSetId



NZP-CSI-RS-ResourceSetId,



nzp-CSI-RS-Resources



SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourcesPerSet)) OF NZP-CSI-RS-ResourceId,


repetition






ENUMERATED { on, off }














OPTIONAL,


aperiodicTriggeringOffset


INTEGER(0..4)
















OPTIONAL,
-- Need S


trs-Info






ENUMERATED {true}















OPTIONAL,
-- Need R

...

}

-- TAG-NZP-CSI-RS-RESOURCESET-STOP

-- ASN1STOP




Text Proposal for 5.1.6.1.1 38.214:
For the aperiodic CSI-RS resource set if triggered, and if the associated periodic CSI-RS resource set is configured with four periodic CSI-RS resources with two consecutive slots with two periodic CSI-RS resources in each slot, the higher layer parameter aperiodicTriggeringOffset indicates the triggering offset for the first slot. The triggering offset increments by one for the second slot. 
The companies’ comments can be expressed below.
	Samsung
	Fine with the TP

	LGE
	To make it clearer, we propose following TP: 

For frequency range 2, periodic CSI-RS resource in one set and aperiodic CSI-RS resources in a second set, 

-- unchanged part -- 

The UE does not expect that the scheduling offset between the triggering DCI

and the first symbol of the aperiodic CSI-RS resources is smaller than the UE reported ThresholdSched-Offset. The UE shall expect that the periodic CSI-RS resource set and aperiodic CSI-RS resource set are configured with the same number of CSI-RS resources. When UE is configured with an aperiodic CSI-RS resource set with four CSI-RS resources, the first and second CSI-RS resources are located in the slot given by aperiodicTriggeringOffset, the rest are located in the next slot.

	Qualcomm
	Support the clarification and the TP from LGE.


2.5 Periodic and aperiodic TRS in deactivated state
vivo proposes that the UE doesn’t need to measure TRS in deactivated state, except during SCell activation procedure. 
It is suggested to have the following proposal,
Proposal: A UE is not expected to measure aperiodic CSI-RS resource set and the associated periodic CSI-RS resource set in deactivated state, except during SCell activation procedure
The companies’ comments can be expressed below.
	Samsung
	Prefer to revisit this issue in the upcoming releases.

	Qualcomm
	We prefer to revisit this issue in next release
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