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1 Introduction
In this meeting, we will provide our view regarding to the unified TCI state for DL and UL, there are still some open issues in WF[1] in last meeting are as follows:
	· Further discuss whether LS is needed for clarifying ‘active UL TCI state’ 
· Joint TCI switching delay requirement
· MAC-CE based UL TCI state switching delay when SSB is indicated as PL-RS in UL TCI state for FR2
· Requirement applicability of DCI based UL TCI state switching delay
· Known condition in CA scenario
· MAC CE based TCI state list update delay for serving cell
· MAC CE based TCI state list update delay for cell with different PCI


2 Discussion
2.1 Active TCI state for UL

	Issue 1-1-1 Active TCI state for UL
· Further discuss whether LS is needed for clarifying ‘active UL TCI state’ the following issues:
· i: If the UL (or joint) TCI state is activated, should a UE track UL TCI state timing and/or frequency derived from DL-RS associated with UL TCI state (or joint) TCI as a UE does for active DL-TCI?
· i-1: What DL-RS can be used to track timing and/or frequency for active UL TCI for non-serving cell? Specifically, how can a UE track timing and/or frequency, if SRS is indicated as source RS in the active UL TCI? 
· ii: If a UE maintains the PL-RS of the activated UL TCI state (or joint) TCI state by the RAN1 agreement, the UE should maintain all of PL-RSs in the activated UL TCI (or joint) TCIs to support inter-cell or mTRP scenarios? 
· ii-1: What is a UE capability to measure pathloss to support the active UL TCI list in inter-cell and mTRP?
(Note : there is no UE capability indication on pathloss measurement in TS38.306 capability spec )




When UL TCI state is activated, it will refer to the beam information of the associated DL RS. If the UL TCI state is related to serving cell, the UL timing will use the current serving cell DL timing. If the UL TCI state is related to cell with different PCI, the UL timing will depend on the DL timing of cell with different PCI. UE don’t need to perform timing/frequency tracking for UL TCI state activation.
From our understanding, same as legacy uplink spatial info switch, we only consider DL-RS as source RS in the UL TCI state and don’t consider SRS as source RS when defining the requirement.
In the current spec, the number of active TCI state is up to 8, while the number of maintained PL-RS is up to 4. It seems that there is a mismatch between them.
Proposal 1: UE don’t need to perform timing/frequency tracking for UL TCI state activation.

2.2 Joint TCI state switching requirement
	Issue 1-1-3a Joint TCI state switching requirement
· RAN4 #101bis GTW Agreements
· No extra requirement needed for Joint TCI mode, DL and UL requirements can be applicable independently
· Note: it is not expected that UE will be required to make DL reception or UL transmission before UE completes the DL or UL TCI state switching, respectively
· Joint TCI switching delay requirement
· Option 1: In case of joint TCI state switch, UE is not expected to receive on DL before UE completes the DL and UL TCI state switch
· Option 2: Joint TCI switching delay is regarded as same as a pair of separate DL/UL TCI switching.
· In case of joint TCI state switch, UE is expected to receive on DL, when UE completes the DL state switch.
· In case of joint TCI state switch, UE is expected to transmit on UL, when UE completes the UL state switch.
· Other options are not precluded.



For the discussion for Joint TCI state switch delay, the DL/UL TCI state switch can be performed independently. However, for the test, UL transmission and DL transmission will rely on each other. Therefore, some clarification is added that UE is not expected to make DL reception or UL transmission before UE completes the DL and UL TCI state switch. we prefer to keep the current statement in the specification.

Proposal 2: Keep the current clarification for Joint TCI state switch in the specification.

	Issue 1-1-4 MAC-CE based UL TCI state switching delay when SSB is indicated as PL-RS in UL TCI state for FR2
FFS:
· Option-1 : Longer delay is expected when SSB is indicated as PL-RS in UL TCI state for FR2
· 
Option-2 : If a UE has measured and reported L1-RSRP within [Y] msec on the SSB indicated as PL-RS in UL TCI state, the PL-RS is regarded to be maintained. (i.e. a filtered L1-RSRP measurement process is equivalent to PL measurement process based on = referenceSignalPower – higher layer filtered RSRP in TS38.213)



If SSB is configured for both source RS for UL TCI state switch and PL-RS, if RX beam is already known,
Some companies think that UE can apply the RX beam to the PL-RS, and use 5 samples to get pathloss measurement result for UL TCI state switch.
Some other companies think that PL-RS is not only used for UL TCI state switch, PL-RS will also be used for regular TX power calculation for uplink transmission. It always needs to perform RX beam sweeping on itself to find suitable RX beam since the channel is varying. The RX beam sweeping procedure for PL-RS will apply for both UL TCI state switch and other UL transmission procedure. Considering it’s related to UE implementation, we  support option 1.
Proposal 3: When SSB is indicated as PL-RS in UL TCI state for FR2, longer delay is expected.

2.4 Cell Common TCI switching delay for CA case

	Issue 1-3-1 Known condition on shared RS in CA scenario
Agreement:
· Reuse the existing known condition. If the associated RS in common TCI state provides QCL-TypeD, the known condition can only consider whether the associated RS in the reference CC is known or not.
· FFS: the associated RS in common TCI state provides QCL-Type C
Issue 1-3-2 Known condition on different RS in CA scenario
· Option 1:
· Reuse the existing known condition. If the source RS is configured per CC, then the known condition is per CC.
· Option 1a (MTK):
· For QCL-Type A/B/C/D, reuse the existing known condition. If the source RS is configured per CC, then the known condition is per CC.




In 38.214 clause 5.1.5, RAN1 specified that :
	If the DLorJointTCIState or UL-TCIState configurations are absent in a BWP of the CC, the UE can apply the DLorJointTCIState or UL-TCIState configurations from a reference BWP of a reference CC.
……
[bookmark: _Hlk86865630]When the bwp-id or cell for QCL-TypeA/D source RS in a QCL-Info of the TCI state configured with DLorJointTCIState is not configured, the UE assumes that QCL-TypeA/D source RS is configured in the CC/DL BWP where TCI state applies.



It seems that RS with Type A/ Type D on another CC may be used as reference RS. Therefore, the known condition will depend on the associated RS with QCL-type A/D in common TCI state.

Proposal 4: The known condition will depend on the associated RS with QCL-type A/D in common TCI state.

For issue 1-3-2, we don’t see too much difference between option 1 and option 1a.

	Issue 1-3-3a Common TCI state switching delay requirement for shared RS 
· FFS:
· The delay requirement is defined per CC for the common TCI indicated by simultaneousU-TCI-UpdateList1/2/3/4-r17
· The delay requirement is defined for multiple CCs for the common TCI indicated by RefUnifiedTCIStateList-r17





From 38.331, it specified that serving cell configured in the simultaneousU-TCI-UpdateLis1/2/3/4 can be activated simultaneously.
	simultaneousU-TCI-UpdateList1, simultaneousU-TCI-UpdateList2, simultaneousU-TCI-UpdateList3, simultaneousU-TCI-UpdateList4
List of serving cells for which the Unified TCI States Activation/Deactivation MAC CE applies simultaneously, as specified in TS 38.321 [3] clause 6.1.3.47. The different lists shall not contain same serving cells. Network only configures in these lists serving cells that are configured with unifiedtci-StateType.



For 38.331 V17.1.0, RefUnifiedTCIStateList-r17 has been updated to unifiedTCI-StateRef-r17. unifiedTCI-StateRef-r17 is not a list of cells. The IE ServingCellAndBWP-Id is used to indicate a serving cell and an uplink or a downlink BWP. 

	dl-OrJoint-TCIStateList-r17                  CHOICE {
        explicitlist                                 SEQUENCE {
            dl-orJoint-TCI-State-ToAddModList-r17        SEQUENCE (SIZE (1..maxNrofTCI-States)) OF TCI-State
                                                                                                                OPTIONAL,   -- Need N
            dl-orJoint-TCI-State-ToReleaseList-r17       SEQUENCE (SIZE (1..maxNrofTCI-States)) OF TCI-StateId
                                                                                                                OPTIONAL    -- Need N
        },
        unifiedTCI-StateRef-r17                  ServingCellAndBWP-Id-r17
}


ServingCellAndBWP-Id-r17 ::= SEQUENCE {
    servingcell-r17              ServCellIndex,
    bwp-r17                      BWP-Id
}




Therefore, the delay requirement is defined for multiple CCs for the common TCI indicated by simultaneousU-TCI-UpdateList1/2/3/4-r17.
Proposal 5: The delay requirement is defined for multiple CCs for the common TCI indicated by simultaneousU-TCI-UpdateList1/2/3/4-r17.

2.5 TCI state list update delay

	Issue 1-4-1 Whether to consider unknown TCI state in the TCI state list 
· Option 1 (vivo, Nokia, Ericsson, ZTE): 
· Yes
· Option 1a(Apple):
· Longer delay would apply if any of the TCI states are unknown
· Option 2 (MTK, Intel, Huawei, Apple):
· No




For active TCI state list update, it will mainly be used for DCI-based TCI switch, where quick response is necessary. If the TCI state is unknown and activated, , RX beam sweeping is needed and the delay will be extended. We prefer option 2 and can compromise to option 1a.


Proposal 6: Prefer to define MAC CE based TCI state list update requirement for known TCI state case. If there is unknown TCI state in the TCI state list, longer delay is expected.

	Issue 1-6-1 Clarification on the applicable unified TCI after DCI BWP switching
· Further check the wording in the following proposal for clause 8.6.2 and 8.6.3 of TS 38.133
· Provided the UE does not have the required activated TCI-state(s) information to receive PDCCH/ PDSCH and to transmit PUSCH/PUCCH/SRS in the new BWP, the UE shall use old TCI-state(s) before the BWP switch until a new MAC CE updating the required activated TCI-state(s) information is received after the BWP switch. If more than one codepoints of TCI states are activated by MAC CE in the old BWP, the UE shall use old TCI-state before the BWP switch until a new DCI updating the required TCI-state information is received after the BWP switch, while the new DCI is 
· based on the old list of TCI state codepoints before the delay for the MAC CE based activation of TCI-state(s) in the new BWP, and
· based on the new list of TCI state codepoints after the delay for the MAC CE based activation of TCI-states in the new BWP.
· If UE has the information on the required TCI-state information to receive PDCCH/PDSCH and to transmit PUSCH/PUCCH/SRS in the new BWP, 
· UE shall be able to receive PDCCH/PDSCH and to transmit PUSCH/PUCCH/SRS with old TCI-state before the delay as specified in Clause 8.15 and 8.16 in the new BWP.
· UE shall be able to receive PDCCH/PDSCH and to transmit PUSCH/PUCCH/SRS with new TCI-state after the delay as specified in Clause 8.15 and 8.16 in the new BWP.



We are generally fine with the wording by considering UL transmission. However, we are not very clear with the yellow part highlighted. since we have multiple codepoints in legacy but we don’t have such wording. 
3 Conclusion
In this contribution, we provide our views regarding Unified TCI state in FeMIMO:
Proposal 1: UE don’t need to perform timing/frequency tracking for UL TCI state activation.
Proposal 2: Keep the current clarification for Joint TCI state switch in the specification.
Proposal 3: When SSB is indicated as PL-RS in UL TCI state for FR2, longer delay is expected.
Proposal 4: The known condition will depend on the associated RS with QCL-type A/D in common TCI state.
Proposal 5: The delay requirement is defined for multiple CCs for the common TCI indicated by simultaneousU-TCI-UpdateList1/2/3/4-r17.
Proposal 6: Prefer to define MAC CE based TCI state list update requirement for known TCI state case. If there is unknown TCI state in the TCI state list, longer delay is expected.
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