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1. Introduction
In previous RAN1 meetings, following agreements are made regarding QCL for NR:
	Agreement:
RS combinations holding QCL assumptions:

· Before RRC configuration of TRS and CSI-RS for both below and above 6GHz

· SSB ( DMRS for PDSCH w.r.t Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters (spatial RX parameters are used only for above 6GHz)

· FFS whether restriction on PDSCH scheduling

· SSB ( DMRS for PDCCH w.r.t Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters (spatial RX parameters are used only for above 6GHz)

· After RRC configuration of TRS and CSI-RS for below 6 GHz for single TRP

· SSB (can be from a different CC) + TRS + CSI-RS for CSI acquisition + DMRS for PDSCH

· SSB ( TRS: [Doppler shift, average delay]

· Type A: 

· TRS ( CSI-RS for CSI acquisition: Doppler shift, Doppler spread, average delay, delay spread
· TRS/CSI-RS ( DMRS: Doppler shift, Doppler spread, average delay, delay spread 

· FFS: Type B: 

· TRS ( CSI-RS for CSI acquisition: Doppler shift, Doppler spread
· CSI-RS ( DMRS: Doppler shift, Doppler spread, average delay, delay spread 

· Study whether the widebeam TRS can be QCLed referenced for a narrow beam CSI-RS

· Study whether widebeam CSI-RS can be QCLed with a narrow beam DMRS

· After RRC for above 6 GHz

· RS combinations holding QCL assumptions TBD.

Agreement:
QCL after RRC for below 6GHz

SSB ( TRS: Doppler shift, average delay

Support type B
Agreement: 

SP CSI-RS is activated with RRC + MAC CE

Agreement: 

The following P/SP/AP CSI-RS signaling options are supported:

QCL parameter

Reference RS

Target RS

Signalling mode

Reference RS and Target RS should belong to the same CC/BWP or not

Spatial

SSB

P CSI-RS

RRC

Can be on different CCs/BWPs

Spatial

SSB

SP CSI-RS

SP CSI-RS activation signal 

Can be on different CCs/BWPs

Spatial

P CSI-RS

Another P CSI-RS

RRC

Can be on different CCs/BWPs

Spatial

SSB or P/SP CSI-RS

AP CSI-RS

RRC or RRC+MAC CE for configuration,
indication with DCI 

Can be on different CCs/BWPs

Working Assumption
After RRC for above 6 GHz

· SSB ( [TRS - if is supported for above 6GHz] w.r.t average delay, Doppler shift, spatial RX parameters

· SSB ( CSI-RS for BM w.r.t. [average delay, Doppler shift], spatial RX parameters

· SSB ( CSI-RS for CSI w.r.t. [average delay, Doppler shift], spatial RX parameters

· SSB ( DMRS for PDCCH (before TRS is configured) w.r.t. [average delay, Doppler shift, delay spread, Doppler spread], spatial RX parameters

· SSB ( DMRS for PDSCH w.r.t. [average delay, Doppler shift, delay spread, Doppler spread], spatial RX parameters

· CSI-RS for BM ( DMRS for PDCCH w.r.t. [average delay, Doppler shift, delay spread, Doppler spread], spatial RX parameters

· CSI-RS for BM ( DMRS for PDSCH w.r.t. [average delay, Doppler shift, delay spread, Doppler spread], spatial RX parameters

· CSI-RS for CSI ( DMRS for PDSCH w.r.t. average delay, Doppler shift, delay spread, Doppler spread, [spatial RX parameters]

· CSI-RS for BM ( CSI-RS for CSI w.r.t. spatial RX parameters




In this contribution, we further discuss remaining details on QCL assumptions and signaling in NR.
2. Discussions
During RAN1#90bis meeting, the following QCL relation among RSs mainly considered in NR had been distributed in RAN1 reflector by Nokia for accelerating the relevant discussions, where five representative example scenarios are illustrated and the necessary QCL linkages valid for final usages for PDCCH or PDSCH DMRS reception/demodulation are described:
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Figure 1. QCL relation among RSs in NR (distributed in RAN1 reflector by Nokia).
Here, it is highlighted that the direct QCL signalling through TCI states in DL grant should be via CSI-RS for CSI (similar to LTE) in order not to have CQI-MCS-mismatch, although there also can be an indirect QCL linkage starting from a SSB and/or CSI-RS for BM.

Proposal 1: On QCL signaling for PDSCH DMRS, TCI field in a DL DCI should include CSI-RS(s) for CSI (similar to LTE) as a direct QCL linkage from the CSI-RS to PDSCH DMRS in order not to have CQI-MCS-mismatch, although there can also be an indirect QCL linkage starting from a SSB and/or CSI-RS for BM.

Considering it is agreed to support Type B for below 6GHz, the Type B operation can also be supported for cases of above 6 GHz as follows:
· Type B for cases of above 6 GHz: 

· TRS ( CSI-RS for CSI acquisition: Doppler shift, Doppler spread
· CSI-RS ( DMRS: Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters 

where it means the spatial Rx parameters should be indicated via CSI-RS, not TRS, aligned with so far RAN1 agreements on DL beam management based on CSI-RS. This can be further utilized for efficiently supporting dynamic point/beam selection operations in NR.

Proposal 2: For cases of above 6 GHz the Type B operation can also be supported and the corresponding configuration should include spatial Rx parameters to be indicated via CSI-RS, not TRS, based on DL beam management operations supported in NR.

3. Conclusion
This contribution discussed remaining details on necessary QCL assumptions and signaling in NR. Following proposal is given, based on the discussion:
Proposal 1: On QCL signaling for PDSCH DMRS, TCI field in a DL DCI should include CSI-RS(s) for CSI (similar to LTE) as a direct QCL linkage from the CSI-RS to PDSCH DMRS in order not to have CQI-MCS-mismatch, although there can also be an indirect QCL linkage starting from a SSB and/or CSI-RS for BM.

Proposal 2: For cases of above 6 GHz the Type B operation can also be supported and the corresponding configuration should include spatial Rx parameters to be indicated via CSI-RS, not TRS, based on DL beam management operations supported in NR.
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