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Introduction
In RAN1#99 meeting, the RAN1 discussion on Rel-16 NR positioning had been finished. After the meeting, the initial versions of physical layer specifications including 38.211, 38.212, 38.213, 38.214 and 38.215 were distributed, discussed, updated and endorsed by email discussion.
In this meeting, we provide our views on some descriptions of the Physical-layer procedures for NR positioning.
Discussion for QCL type indication
In Rel-15, for a target signal, two different reference signals can be configured in each TCI state for two different QCL types, e.g. one is TRS, the other is CSI-RS. As shown in follow description from 38.331,  qcl-Type1 is mandatory configured and must be one of type A, B or C irrespective of FR1 or FR2. Then, UE can get rough synchronization from the QCL source. In FR1, qcl-Type1 may be enough since there is no beam management. While in FR2, qcl-Type2 should be configured for receive beam indication, i.e. QCL type D indication.
Rel-15 38.331:

TCI-State ::=                       SEQUENCE {
    tci-StateId                         TCI-StateId,
    qcl-Type1                           QCL-Info,
    qcl-Type2                           QCL-Info                                                    OPTIONAL,   -- Need R
    ...
}

QCL-Info ::=                        SEQUENCE {
    cell                                ServCellIndex                                               OPTIONAL,   -- Need R
    bwp-Id                              BWP-Id                                                      OPTIONAL, -- Cond CSI-RS-Indicated
    referenceSignal                     CHOICE {
        csi-rs                              NZP-CSI-RS-ResourceId,
        ssb                                 SSB-Index
    },
    qcl-Type                            ENUMERATED {typeA, typeB, typeC, typeD},
    ...
}

However, in Rel-16 for PRS QCL configuration, if a PRS resource is the QCL source of a target PRS resource, only QCL type D was agreed. UE cannot get QCL type C related estimation, e.g. doppler shift and average delay from the QCL source even the target PRS and the PRS source are actually quasi co-located with respect to both QCL type C and D. Then, UE cannot get rough synchronization based on the QCL source. As two PRS resource sets per TRP have been agreed where one set can be configured with larger bandwidth or higher density, the other set can be configured with smaller bandwidth or lower density. Then PRS resource in the first set can be the QCL source of a PRS resource in the second set even in FR1. However, this does not work based on the current agreements since only QCL type D is supported but QCL type D usually is not used in FR1. So QCL type C should be supported between two PRS resources.  
Observation: UE cannot get rough synchronization for a PRS resource measurement if its QCL source is a PRS resource.
If a SSB is the QCL source of a target PRS resource, it has been agreed that single SSB is used for QCL type C or both QCL type C and type D. That is, if RX spatial parameter is not available at UE side, qcl-Type is always type C. Otherwise, qcl-Type is always type C + type D. In other words, if QCL type D is applicable, the target PRS and the SSB source are quasi co-located with respect to both QCL type C and D. Otherwise, they are quasi co-located only with respect to QCL type C.  It is noted that the similar wording of ‘when applicable, also with respect to 'QCL-TypeD’ exists in many places of the current 38.214. Hence, qcl-Type indication in QCL-Info is unnecessary.
Consequently, whenever QCL source is SSB or PRS, the target PRS and the QCL source should be quasi co-located with respect to QCL type C and type D when applicable.
Proposal: Send an LS to RAN2 that QCL type indication is unnecessary. 
· Whenever QCL source is SSB or PRS, the target PRS and the QCL source should be quasi co-located with respect to QCL type C and type D when type D is applicable.
Based on the proposal, we provide the according TP for 38.214 section 5.1.6.5. 
TP for TS 38.214 [1]:
	[bookmark: _Toc29673299][bookmark: _Toc29674292][bookmark: _Toc29673158]5.1.6.5	PRS reception procedure
<Unchanged parts are omitted>
-  DL-PRS-QCL-Info defines any quasi-colocation information of the DL PRS resource with other reference signals. The DL PRS may be configured to be ‘QCL-Type-DC’ and when applicable, 'QCL-TypeD' with a DL PRS or SS/PBCH Block from a serving cell or a non-serving cell. The DL PRS may be configured to be ‘QCL-Type-C’ with a SS/PBCH Block from a serving or non-serving cell. If the DL PRS is configured as both ‘QCL-Type-C’ and ‘QCL-Type-D’ with a SS/PBCH Block then the SSB index indicated should be the same. 
[bookmark: _GoBack]<Unchanged parts are omitted>
If the UE is configured with DL-PRS-QCL-Info and the QCL relation is between two DL PRS resources, then the UE assumes those DL PRS resources are from the same cell. If DL-PRS-QCL-Info is configured to the UE with ‘QCL-Type-D’ with a source DL-PRS-Resource then the DL-PRS-ResourceSetId and the DL-PRS-ResrouceId of the source DL-PRS-Resource are expected to be indicated to the UE. 




Conclusions
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]In this contribution, we provide our observation and proposal on DL PRS QCL configuration. The details of the TP can be found in section 2.  
Observation: UE cannot get rough synchronization for a PRS resource measurement if its QCL source is a PRS resource.
Proposal: Send an LS to RAN2 that QCL type indication is unnecessary. 
· Whenever QCL source is SSB or PRS, the target PRS and the QCL source should be quasi co-located with respect to QCL type C and type D when type D is applicable.
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