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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1#92bits, the agreements related to QCL are as following:
Agreement 
Text proposal for TS38.211
----------------------------begin text change------------------------
4.4.1 Antenna ports
An antenna port is defined such that the channel over which a symbol on the antenna port is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed. 
-	For DM-RS associated with PDSCH the channel over which a symbol on one of these antenna ports is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed only if the two symbols are within the same scheduled PDSCH, same slot and in the same PRG as described in 3GPP TS 38.214 Section 5.1.2.3.

---------------------------- end text change------------------------
Note that the above text change does not imply the support of time domain PRB bundling.
Working assumption on ‘same’ slot in Rel 15. If there is no consensus to revisit the working assumption in RAN1#93, it is automatically confirmed.

The QCL assumption for CSI-RS is also discussed without agreement. 
In this contribution, we discuss the QCL definition of DMRS and CSI-RS. 
2 Discussion
2.1 QCL for DMRS
There are two alternatives for DMRS QCL:
· Alt 1: For DM-RS associated with PDSCH the channel over which a symbol on one of these antenna ports is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed only if the two symbols are within the same scheduled PDSCH, same slot and in the same PRG as described in 3GPP TS 38.214 Section 5.1.2.3.
· Alt 2: For a DM-RS port associated with PDSCH, the port coherency region is defined as the OFDM symbols of the scheduled PDSCH and within the PRG containing the DM-RS as described in Clause 5.1.2.3 of [TS 38.214]
The difference between these two alternatives is whether QCL should be assumed for a single slot or multiple slots. The motivation of multi-slot QCL is mainly for multi-slot scheduling. However, from our perspective, even a UE is scheduled to transmit/receive in consecutive multiple slots, it does NOT mean that the channel over these slots are same. The short team channel characteristics is impacted by the Doppler spread, multi-path, etc. It is not related to whether the scheduling duration is one slot or multiple slots. Regarding the channel estimation, it is up to UE how to do it, such as whether to do interpolation among different slots or not.
Proposal 1: Confirm the working assumption in last meeting. The DMRS QCL should be restricted to the same slot.
2.2 QCL for CSI-RS
There are two alternatives for CSI-RS QCL:
· Alt 1: For CSI-RS resource the channel over which a symbol on one of antenna ports is conveyed can be inferred from the channel over which another symbol on the same antenna port is conveyed in different CSI-RS reference signal occasions only when the CSI-RS resource is not associated with ReportQuantity configured with timeRestrictionForChannelMeasurements or timeRestrictionForInterferenceMeasurements as described in 3GPP TS 38.214 Section 5.2.2.1 or when CSI-RS resource is not associated with ReportQuantity configured with 'CRI/RSRP' or ‘No Report’ as described in 3GPP TS 38.214 Section 5.1.6.1.2;
· Alt 2: For a CSI-RS port, the port coherency region is the resource elements used by the port of the CSI-RS resource in a single slot when the channel measurement restriction is enabled as described in Clause 5.2 in [TS 38.214] and the resource elements used by the port of the CSI-RS resource across an unrestricted set of slots otherwise.
Alt 1 considers different CSI-RS usages: CSI acquisition, beam management, TRS. Alt 2 only considers the CSI-RS for CSI acquisition. Here we will discuss the CSI-RS QCL for different usage scenarios.
For CSI acquisition CSI-RS, the time domain measurement restriction can indicate whether the channel measurement results over different slots can be averaged. So it is natural to reuse it to indicate whether CSI-RS can be considered QCL over different slots.
Proposal 2: For CSI acquisition CSI-RS, CSI-RS resources in different occasions can be considered QCLed when the CSI-RS resource is not associated with ReportQuantity configured with timeRestrictionForChannelMeasurements or timeRestrictionForInterferenceMeasurements.
For beam management CSI-RS, within as CSI-RS resource set, different CSI-RS over different symbols are associated with different beams, so it is not reasonable to assume QCL among them. For two CSI-RS resources with the same beam, it is usually located at different CSI-RS resource sets, and there are relatively long time domain duration between them. The channel has high possibility to change over such long time domain duration. So it is preferred to assume no QCL over slots for different CSI-RS resources for beam management.
Proposal 3: For beam management CSI-RS, no QCL is assumed among CSI-RS resource in different occasions. 
For CSI-RS used as TRS, TRS is structured as burst. A burst usually occupies two slots, and has two symbols within each slot. The burst structure is mainly for average over different time/frequency instances. It is natural to assume the same QCL behavior for these instances within the burst. From CSI-RS configuration perspective, the TRS is configured as a CSI-RS resource set. Each CSI-RS within the set share many common parameters. If QCL is assumed within a burst, then it means that all CSI-RS resources within a CSI-RS resource set share the same QCL type and parameters.
Proposal 4: For CSI-RS used as TRS, QCL is assumed among all CSI-RS resources within a resource set.
3 Conclusion
In this contribution, we analyzed the issues related to QCL for DMRS, CSI-RS, and correction for QCL types, and our proposals are as following:
Proposal 1: Confirm the working assumption in last meeting. The DMRS QCL should be restricted to same slot.
Proposal 2: For CSI acquisition CSI-RS, CSI-RS resources in different occasions can be considered QCLed when the CSI-RS resource is not associated with ReportQuantity configured with timeRestrictionForChannelMeasurements or timeRestrictionForInterferenceMeasurements.
Proposal 3: For beam management CSI-RS, no QCL is assumed among CSI-RS resource in different occasions.
Proposal 4: For CSI-RS used as TRS, QCL is assumed among all CSI-RS resources within a resource set.
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