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1. Introduction
RAN4 sent a LS on active TCI states in [1] and asked three questions on active TCI states and pathloss reference RS to RAN1. In this contribution, we will provide our views for the questions from RAN4 and propose answers accordingly.
Discussion
In the LS [1], RAN4 asked the following questions to RAN1:
Question 1: What is the relationship between   and active UL (or joint) TCI state list? How does network configure the RS resource indexes  ?
As designed in Rel-17 unified TCI framework, each joint or UL TCI state is configured with one pathloss reference signal. When on joint or UL TCI state is activated and then indicated through DCI to the UE, the UE shall apply the pathloss reference signal configured in that joint or UL TCI state on the power control of the uplink transmission. In RRC, each joint TCI state or UL TCI state contains one pathloss reference signal, which is configured in RRC signaling as follows:
	TCI-State ::=                       SEQUENCE {
    tci-StateId                         TCI-StateId,
    qcl-Type1                           QCL-Info,
    qcl-Type2                           QCL-Info                                                    OPTIONAL,   -- Need R
    ...,
    [[
    additionalPCI-r17                   AdditionalPCIIndex-r17                                      OPTIONAL,   -- Need R
    pathlossReferenceRS-Id-r17          PUSCH-PathlossReferenceRS-Id                                OPTIONAL,   -- Cond JointTCI
    ul-powerControl-r17                 Uplink-powerControlId-r17                                   OPTIONAL    -- Cond JointTCI
   
    ]]

}
TCI-UL-State-r17 ::=             SEQUENCE {
    tci-UL-State-Id-r17              TCI-UL-State-Id-r17,
    servingCellId-r17                ServCellIndex                                         OPTIONAL,   -- Need R
    bwp-Id-r17                       BWP-Id                                                OPTIONAL,   -- Cond CSI-RSorSRS-Indicated
    referenceSignal-r17              CHOICE {
        ssb-Index-r17                    SSB-Index,
        csi-RS-Index-r17                 NZP-CSI-RS-ResourceId,
        srs-r17                          SRS-ResourceId
    },
    additionalPCI-r17                AdditionalPCIIndex-r17                                OPTIONAL,   -- Need R
    ul-powerControl-r17              Uplink-powerControlId-r17                             OPTIONAL,   -- Need R
    pathlossReferenceRS-Id-r17       PUSCH-PathlossReferenceRS-Id-r17                      OPTIONAL,   -- Need R
    ...
          
}


Therefore, the answer to Question 1 is very straightforward. The pathloss reference signal  is the pathloss reference signal configured in the active UL or joint TCI state. As defined in RRC of 38.331, the pathlossReferenceRS-Id-r17 in TCI-state and TCI-UL-State-r17 configures the pathloss reference signal in each joint TCI state and UL TCI state respectively.
Proposal 1: The answer to Question 1 is: As defined in 38.331, the pathlossReferenceRS-Id-r17 in TCI-state and TCI-UL-State-r17 configures the pathloss reference signal in each joint TCI state and UL TCI state respectively, and  corresponds to the pathloss reference signal configured in each active UL or joint TCI state.
  
Question 2: Is UE expected to maintain the pathloss RSs of all the pathloss reference RS in the active UL (or joint) TCI list?
In Rel-17 unified TCI framework, the gNB can use MAC CE to activate one or more joint TCI states or DL TCI states or UL TCI states. In our understanding, the UE shall maintain the pathloss RSs of all the pathloss reference RSs that are associated with the activated joint TCI states or UL TCI states. Because any of the activated joint TCI states or UL TCI states can be indicated by the beam indication DCI at any time. Once one activated joint TCI state or UL TCI state is indicated by the beam indication DCI, the UE is expected to apply the joint TCI state or UL TCI state after BAT, and the UE is supposed to apply the corresponding pathloss RS on the PUSCH and PUCCH transmission. On the other hand, the UE is not expected to maintain more than 4 pathloss RSs at the same time per the specification.
Proposal 2: The answer to Question 2 is: The UE is expected to maintain all the pathloss RSs associated with the joint TCI states or UL TCI states that are activated by the MAC CE. 

Question 3: What is the UE behavior when number of active UL (or joint) TCI states is larger than 4 if corresponding pathloss RSs need to be maintained?
In Rel-17 unified TCI framework, the gNB can use MAC CE to activate up to 8 joint TCI states. In the mode of separate TCIs, the gNB can use MAC CE to activate up to 8 pairs of DL TCI and UL TCI states. Per the specification in RRC, each joint TCI state can be configured with one pathloss RS and each UL TCI state can be configured with one pathloss RS, which is configured through RRC parameter PUSCH-PathlossReferenceRS-Id. Per the definition in 38.331, the value range of PUSCH-PathlossReferenceRS-Id is (0~maxNrofPUSCH-PathlossReferenceRSs-1), where maxNrofPUSCH-PathlossReferenceRSs-1=3. Thus, the maximal number of different pathloss RSs that can be configured in all joint TCI states or UL TCI states is limited by 4. Thus, there is no need to specify additional UE behavior for this case. 
Proposal 3: The answer to Question 3 is: No additional specification on UE behavior is needed when larger than 4 joint TCI states or UL TCI states are activate.

2. Conclusion
In this contribution, we presented our view on the questions on active TCI states and the proposals on answers to RAN4 questions are provided:
Proposal 1: The answer to Question 1 is: As defined in 38.331, the pathlossReferenceRS-Id-r17 in TCI-state and TCI-UL-State-r17 configures the pathloss reference signal in each joint TCI state and UL TCI state respectively, and  corresponds to the pathloss reference signal configured in each active UL or joint TCI state.
Proposal 2: The answer to Question 2 is: The UE is expected to maintain all the pathloss RSs associated with the joint TCI states or UL TCI states that are activated by the MAC CE. 
Proposal 3: The answer to Question 3 is: No additional specification on UE behavior is needed when larger than 4 joint TCI states or UL TCI states are activate.
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