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1 	Introduction
The requirements of CSI-RS based measurement, e.g. L1-RSRP, RLM, BFD, would depend on whether the Type-D QCL relation is provided, and it has agreed that the clarification of applicability for QCL Type-D will be addressed in the RAN4 specification [1]. 
2 Discussion
One remaining issue is that whether to consider two reference signals as QCL-ed if they are QCL-ed to the same QCL source (i.e. SSB or CSI-RS with repetition ON). However, it can although two reference signals are QCL-ed to the same SSB, they could be orthogonal in the spatial domain, as illustrated in Figure 2. As a result, UE’s best receiving spatial filter for RS1 would not be able to receive RS2, since RS2 in at the null beam position of RS1. Therefore, the QCL relation should be a directional relation. Besides, the QCL relation can be transitive. For example, A is QCL related to B and B is QCL related to C, then A is QCL related to C. But C is not QCL related to A. 
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Figure 1. Illustrations of spatial relations

[bookmark: _Ref16848964]Observation 1: Two reference signals QCL-ed to the same SSB could be orthogonal in the spatial domain.
[bookmark: _Ref16848977]Proposal 1: Two reference signals QCL-ed to the same SSB or CSI-RS with repetition ON are not considered as mutually QCL-ed for RRM requirements.
[bookmark: _Ref20925361]Proposal 2: The QCL relation should be directional and transitive.
Another remaining issue is how long a QCL relation chain can be. Since UE will be required to check all the elements on the QCL relation chain until it can find the available UE RX beam information for CSI-RS measurement, the overdesign on the QCL relation chain is inefficient. In addition, once one element on the QCL chain has been updated, it would require time for UE to update the whole QCL chain accordingly. Therefore, a very long QCL relation chain is not realistic and confusing for implementation, while the motivation and use cases to support a very long QCL relation chain are unclear. 
[bookmark: _Ref20925352]Observation 2: Overdesign on a very long QCL relation chain is inefficient.
The bound for the number of links on a QCL relation chain should be based on uses cases, and some margin can be considered. In our view, the use cases with up to 3 links can be observed [2]. Therefore, considering one additional link as the margin, the bound can be up to 4 links. 
[bookmark: _Ref20925364]Proposal 3: The number of links on a QCL relation chain should be bounded, and it should be decided based on use cases and additional margin. 
3 Summary
In this paper, one clarification on QCL relation for RRM requirements is discussed. We have the following observations and proposals:
Observation 1: Two reference signals QCL-ed to the same SSB could be orthogonal in the spatial domain.
Proposal 1: Two reference signals QCL-ed to the same SSB or CSI-RS with repetition ON are not considered as mutually QCL-ed for RRM requirements.
Proposal 2: The QCL relation should be directional and transitive.
Observation 2: Overdesign on a very long QCL relation chain is inefficient.
Proposal 3: The number of links on a QCL relation chain should be bounded, and it should be decided based on use cases and additional margin.
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