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Introduction
During the last meeting [1], the contribution in [2] proposed the following:
	3.6.7	Applicability of QCL
For the requirements specified in this version of the specification, a reference signal is considered to be QCLed to another reference signal if it is in the same TCI chain as the other reference signal, provided that the number of Reference Signals of the same QCL type in the chain is no more than 4. 
[bookmark: _GoBack]A TCI chain consists of an SSB, and one or more CSI-RS resources, and the TCI state of each Reference Signal includes another Reference Signal in the same TCI chain. 
DMRS of PDCCH or PDSCH is QCLed with the reference signal in its active TCI state and any other reference signal that is QCLed, based on above criteria, with the reference signal in the active TCI state.




This contribution focuses on this topic. 
Discussion
In Rel-15, one RS can be QCLed to two different RS with respect to different types. This is the motivation behind [2] and the respective authors are trying to clarify the concept of QCL chain due. However, we focus on following three scenarios and show why the proposal in [2] may lead to an unwanted result.
In Figure 1, reference signal 1 is QCLed to reference signal 4 w.r.t. type D. In scenario 2, reference signal 1 is QCLed to reference signal 4 and 7 respectively w.r.t type D and type B respectively. 
According to the proposal in [2], two reference signals are in the same chain as long as the chain has four reference signals of the same type. Scenario 3 of figure 1 satisfies this condition because the number of reference signals of the same QCL type D is four within the chain. However, in scenario 3, reference signal is NOT QCLed w.r.t. type D because there is another reference signal with a different QCL type within the same chain. Adoption of the proposal in [1] may lead reference signal 1 to become QCLed reference signal 5 w.r.t. type D and that is undesirable.

[image: ]
Figure 1: Different scenarios focusing on QCL chain restriction

Observation 1: Adoption of the proposal in [2] may lead to multiple reference signals of different types to co-exist in the same chain.
· With this proposal, reference signal 1 and 5 in scenario 3 of figure 1 will exist in the same chain and that is undesirable.
This problem can be solved through two ways. Either by keeping existing spec or by using the suggestion of [3], that proposes to add the following text in the spec “Even though a TCI state may have up to two QCL types, there is single QCL type per TCI chain. “
Note that, even with this additional text, scenario 2 of figure 1 will still be valid. Reference signal 1  will be QCLed to reference signal 4 and 7 w.r.t. type D and B respectively through two different chains.
Proposal 1: RAN4 introduces the following text in the spec, that was proposed in [3], for clarification (change shown in red color):
--------------------------------------------------------------- TP begins ------------------------------------------------------------
3.6.7	Applicability of QCL
“For the requirements specified in this version of the specification, a reference signal is considered to be QCLed to another reference signal if it is in the same TCI chain as the other reference signal, provided that the number of Reference Signals  in the chain is no more than 4. Even though a TCI state may have up to two QCL types, there is single QCL type per TCI chain.”
--------------------------------------------------------------- TP end  ------------------------------------------------------------
Observation 2: Proposal 1 allows one reference signal to be located in two different QCL chains and QCLed to two different reference signal w.r.t. different types. This is allowed according to RAN1 and RAN2 specs.

Conclusion
Observation 1: Adoption of the proposal in [2] may lead to multiple reference signals of different types to co-exist in the same chain.
· With this proposal, reference signal 1 and 5 in scenario 3 of figure 1 will exist in the same chain and that is undesirable.

Proposal 1: RAN4 introduces the following text in the spec, that was proposed in [3], for clarification (change shown in red color):
--------------------------------------------------------------- TP begins ------------------------------------------------------------
3.6.7	Applicability of QCL
“For the requirements specified in this version of the specification, a reference signal is considered to be QCLed to another reference signal if it is in the same TCI chain as the other reference signal, provided that the number of Reference Signals  in the chain is no more than 4. Even though a TCI state may have up to two QCL types, there is single QCL type per TCI chain.”
--------------------------------------------------------------- TP end  ------------------------------------------------------------

Observation 2: Proposal 1 allows one reference signal to be located in two different QCL chains and QCLed to two different reference signal w.r.t. different types. This is allowed according to RAN1 and RAN2 specs.
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