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1. Introduction
In RAN4#92 applicability of QCL definition for RAN4 requirements was discussed, but no agreement was reached. In this contribution we present our views on applicability of QCL definition for RAN4 requirements. 

2. Discussion
In TS 38.133 in RLM, BFD, L1-RSRP reporting certain assumptions are made on evaluation period in FR2 based on QCL relationship. Particularly N=1 condition applies when RS is QCLed with CSI-RS with repetition ON or SSB. The QCL definition for RRM requirements is based on the premise that same Rx spatial filter can be used for the RS as the CSI-RS or SSB its QCLed to.
Proposal #1: The QCL definition for RRM requirements is based on the premise that same Rx spatial filter can be used for the RS as the CSI-RS or SSB its QCLed to.
One case to consider in QCL definition is if 2 RSs are QCLed to the same SSB or CSI-RS with repetition ON are they mutually QCLed.


Figure 1: Example QCL definition
[bookmark: _GoBack]As shown in Figure 1 above, RS1 and RS2 are QCLed to SSB1. RS1 might be CSI-RS with repetition ON where the UE gets an opportunity to refine Rx beam, while SSB1 might not be configured for L1-RSRP measurement for UE to refine Rx beam. UE shall derive Rx beam for RS2 based on Rx beam for SSB1 but not RS1. RS1 and RS2 are QCLed to SSB1 but not mutually QCLed. The source for Rx beam for both RSs could be SSB1, but not either.
Proposal #2: RSs that are QCLed to the same SSB or CSI-RS with repetition ON are not mutually QCLed
The 2nd case to consider is if the number of hops should be limited in QCL definition. Based on RAN1 definition of QCL, there are a number of possibilities of how RSs are QCLed. For the purpose of deriving Rx beam information, the number of hops leading to SSB or CSI-RS with repetition-ON should not be limited. In figure 2 below an example is shown. 


Figure 2: QCL with multiple hops
The source of Rx beam information may be derived from CSI-RS1 or CSI-RS2 if repetition parameter is set to ON or from SSB4. Based on the transmission and periodicity of the signals, the UE might be able to refine Rx beam based on SSB4 more often that CSI-RS1 when transmitted with Repetition ON. Limiting the number of hops for deriving Rx beam source is not necessary and might limit the knowledge of best Rx beam for a particular RS. Hence we propose not to limit the number of hops in deriving QCL source for a RS for RLM, BFD, and L1-RSRP measurement.
Proposal #3: The number of hops for QCL definition shall not be limited for a RS for RLM, BFD, and L1-RSRP measurement.
Another case of limiting the number of hops for QCL definition needs to be discussed in the context of DMRS for PDCCH. PDCCH DMRS could be QCLed to SSB for L3 measurement via multiple hops and with fewer hops to CSI-RS with repetition ON. In such case PDCCH DMRS should use Rx beam based on CSI-RS rather than SSB for L3 measurement as that could be based on a rough beam. For PDCCH DMRS, when applicable the QCL assumption should be limited to the closest CSI-RS with repetition ON to avoid ambiguity to derive Rx beam.




Figure 3: QCL definition for PDCCH DMRS

Proposal #4: For PDCCH DMRS QCL assumption shall be limited to the closest CSI-RS with repetition ON in its chain to avoid ambiguity in deriving Rx beam.

3. Conclusion
In this paper we present our views on QCL definition for RRM requirements and have the following proposals:
Proposal #1: The QCL definition for RRM requirements is based on the premise that same Rx spatial filter can be used for the RS as the CSI-RS or SSB its QCLed to.
Proposal #2: RSs that are QCLed to the same SSB or CSI-RS with repetition ON are not mutually QCLed.
Proposal #3: The number of hops for QCL definition shall not be limited for a RS for RLM, BFD, and L1-RSRP measurement.
Proposal #4: For PDCCH DMRS QCL assumption shall be limited to the closest CSI-RS with repetition ON in its chain to avoid ambiguity in deriving Rx beam.
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