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1. Overall Description:
According to the LS [1], RAN2 has discussed the content of the current ASN.1 definition of the TCI-State IE shown below, specifically with regards to the csi-RS-for-tracking field.
–
TCI-State

The TCI-State IE associates one or two DL reference signals with a corresponding quasi-colocation (QCL) type.

TCI-State information element

-- ASN1START

-- TAG-TCI-STATE-START

TCI-State ::= 



SEQUENCE {


tci-StateId




TCI-StateId,


qcl-Type1




QCL-Info,


qcl-Type2




QCL-Info




















OPTIONAL,
-- Need R


nrofPTRS-Ports



ENUMERATED {n1, n2}


















OPTIONAL,
-- Need R


...

}

QCL-Info ::=



SEQUENCE {


-- The carrier which the RS is located in. If the field is absent, it applies to the serving cell in which the TCI-State is configured


cell





ServCellIndex



















OPTIONAL,
-- Need R


-- The DL BWP which the RS is located in. 


bwp-Id





BWP-Id


OPTIONAL, -- Cond CSI-RS-Indicated


-- Cond NZP-CSI-RS-Indicated: mandatory if csi-rs or csi-RS-for-tracking is included, absent otherwise


referenceSignal



CHOICE {



csi-rs





NZP-CSI-RS-ResourceId,



ssb






SSB-Index,



-- A set of CSI-RS resources for tracking



csi-RS-for-tracking


NZP-CSI-RS-ResourceSetId

},


qcl-Type




ENUMERATED {typeA, typeB, typeC, typeD},


...

}

-- TAG-TCI-STATE-STOP

-- ASN1STOP

In the LS [1], RAN2 invites RAN1 to check whether the csi-RS-for-tracking field should actually be part of the TCI-State IE (and in case provide justification and/or reference to a section of their specification) or whether it can be removed and placed somewhere else, if needed.

RAN1 respectfully informs RAN2 that the RAN1 specifications are quite clear that a CSI-RS for tracking is included within a TCI State definition, and this is described in Section 5.1.5 of 38.214 (see [2]). A CSI-RS for tracking is formed from a set of 2 or 4 NZP CSI-RS resources configured as part of a CSI-RS resource set (NZP-CSI-RS-ResourceSet IE) in which the field trs-Info is configured.
This is an extract from Section 5.1.5 of 38.214:

Each TCI-State contains parameters for configuring a quasi co-location relationship between one or two downlink reference signals and the DM-RS port group of the PDSCH. The quasi co-location relationship is configured by the higher layer parameter qcl-Type1 for the first DL RS, and qcl-Type2 for the second DL RS (if configured). For the case of two DL RSs, the QCL types shall not be the same, regardless of whether the references are to the same DL RS or different DL RSs. The quasi co-location type corresponding to each DL RS given by the higher layer parameter qcl-Type in QCL-Info and may take one of the following values: 

-
'QCL-TypeA': {Doppler shift, Doppler spread, average delay, delay spread}

-
'QCL-TypeB': {Doppler shift, Doppler spread}

-
'QCL-TypeC': { Doppler shift, average delay}

-
'QCL-TypeD': {Spatial Rx parameter} 

>>> Text omitted >>>

A UE should expect only the following qcl-Type configurations in the higher layer parameter TCI-State:


>>> Text omitted >>>

For the DM-RS of PDSCH, the UE should only expect

-
’QCL-TypeA' configuration with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without repetition, or

-
’QCL-TypeA' configuration with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info, or
-
{QCL-TypeA' and QCL-TypeD'} configuration with SS/PBCH block if UE is not configured with a CSI-RS resource in a NZP-CSI-RS-ResourceSet with higher layer parameter trs-Info or QCL-TypeD' with a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, or

-
{QCL-TypeA' and QCL-TypeD'} configuration with CSI-RS resource in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without repetition.
The highlighted text serves to illustrate that one of the two downlink reference signals contained in a TCI state is indeed an NZP CSI-RS from a CSI-RS resource set configured with trs-Info, i.e., a CSI-RS for tracking. This highlighted text from 38.214 is consistent with the ASN.1 code in 38.331 above. 

One of the key purposes of defining a TCI state is to indicate to the UE what quasi co-location (QCL) parameters the UE may derive from the 1 or 2 reference signals within the TCI state. Time / frequency QCL parameters are critical for the demodulation of PDSCH, and these are typically obtained from a CSI-RS for tracking. Hence, it makes sense to include a CSI-RS for tracking as one of the reference signals within a TCI state. The other reference signal is typically used to obtain spatial QCL parameters (QCL-TypeD) to assist the UE in receive beamforming for PDSCH reception.
Clearly, providing QCL parameters is key functionality required for the system to work. A signalling method is needed for this, and RAN1 has agreed on the above signalling method through configuration and indication of a TCI state which includes a CSI-RS for tracking. In the case of PDSCH, this indication can be through the TCI field in DCI.
Of course there is always more than one way to specify functionality; however, the functionality as descried above is what RAN1 has agreed after significant discussion. Not only is it used for indicating QCL parameters for PDSCH, but also for PDCCH via MAC-CE, and for CSI-RS through DCI. For these reasons, RAN1 recommends that a CSI-RS for tracking is left as part of a TCI state configuration.
2. Actions:

To RAN WG2 group.

ACTION: 
RAN WG1 kindly asks RAN WG2 to take the above into account.
3. Date of Next TSG-RAN WG1 Meetings:

TSG-RAN WG1 Meeting #94
20 - 24 August 2018

Gothenburg, Sweden
TSG-RAN WG1 Meeting #94b
8 – 12 October 2018

Chengdu, China
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