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1 Introduction
In previous RAN4 meetings, we discussed the RRM requirements of enhanced unified TCI framework. There are still FFS in detailed requirements.
In this contribution, we continue to discuss how to define such RRM requirements. 
2 Discussion
In previous meetings, some general rules are agreed. However, how to specify the TCI state switching requiements for extension of unified TCI framework, there is still no consensus. As listed in WF [1] in last RAN4 meeting:
	Issue 3-1-6: Whether/How to specify TCI state switching requirements for eUTCI?
· RAN4 to discuss:
· For mDCI based mTRP:
· FFS: For UE not support two TAs, for each TRP joint/DL/UL TCI states, R17 Active downlink/uplink TCI state switching delay for unified TCI requirements can be reused by association to corestPoolIndex.
· FFS on the known condition and UE track timing/frequency from different TRPs if two TAs
· For sDCI based mTRP:
· FFS: Whether different RRM requirements are based on different physical channels?
· FFS: Whether to specify different RRM requirements to support one or two TCI states are switched?
· FFS: Whether to specify RRC based TCI state switch delay requirements for eUTCI?


Firstly, we think there are different for sDCI and mDCI. So, we support to define different TCI state switch delay requirements for mDCI and sDCI. 
Proposal 1: Define different TCI state switch delay requirements for mDCI and sDCI.
For mDCI based mTRP scenarios, in Rel-17, the network does not configure the field in a serving cell that is configured with more than one value for the coresetPoolIndex. 
In Rel-18, RAN1 latest agreements are captured as in RAN1#112bis-e:
	Agreement
If the UE is configured with SSB-MTC-AdditionalPCI and receives TCI state activation command (MAC-CE) that activates a set of joint/DL /UL TCI state(s) specific to each coresetPoolIndex value for M-DCI based MTRP in unified TCI framework extension, the activated joint/DL/UL TCI state(s) specific to one coresetPoolIndex value is associated with the serving cell PCI and the activated joint/DL /UL TCI state(s) specific to another coresetPoolIndex value can be associated with a PCI other than the serving cell PCI . 
Note: How to implement above in specification is up to spec editor


For each TRP with one coresetPoolIndex, the activated joint/DL /UL TCI states can be independent. 
The Rel-17 requirements can be reused for each coresetPoolIndex if UE can not support two TAs.  
Another thing should be discussed in RAN4 is the condition defined requirement applicability. 
Such as: The timing difference of arrival at UE between the SSBs of serving cell and cell with different PCI is less than CP length of the corresponding SCS
In Rel-18, this limitation is not needed if UE can support RTD is larger than CP.
Proposal 2: For UE not support two TAs, for each TRP joint/DL/UL TCI states, R17 Active downlink/uplink TCI state switching delay for unified TCI requirements can be reused by association to corestPoolIndex. 
Proposal 3: For UE can support two TAs, update known condition and applicability and MAC-CE based downlink TCI state switch delay:
Remove the restriction of timing offset with in CP.
The DL/UL TCI state is associated to corestPoolIndex. 
	For active UL or joint TCI state, UE can track timing/frequency from DL-RS from different cell. 
 
For sDCI based mTRP scenarios, according to RAN1 agreements, although the DCI field is extended for PDSCH for the TCI selection field. E.g. the PDSCH reception can be schedules/activates by DCI field in DCI format to one or both two will be used. The general mechanism is similar as that in Rel-17 which is MAC-CE can indicate not more than 8 codepoints then use DCI to determine which one is finally used. Therefore, for sDCI with single TCI state switching, legacy TCI state switching for MAC-CE based or DCI based can be reused. 
Proposal 4: For sDCI with single TCI state switching, legacy TCI state switching for MAC-CE based or DCI based can be reused.
	FFS: Whether to specify RRC based TCI state switch delay requirements for eUTCI?


For RRC based TCI state switch delay requirements for eUTCI, if it is mDCI scenarios, it cannot be configured. Therefore, do not specify RRC based TCI state switch delay requirements. For sDCI scenarios, we only doubt for PDCCH reception. In Rel-17, PDCCH and PDSCH share the common beams. In Rel-18, RAN1 is still discussing whether PDCCH can have different PDSCH beams in sDCI case. If it is accepted, RRC based TCI state switch delay requirements can be specified when only 1 TCI state is configured and used for switching for PDCCH reception. 
Proposal 5: For mDCI scenarios, do not specify RRC based TCI state switch delay requirements. For sDCI scenarios, FFS on whether to introduce RRC based TCI state switch delay requirements for PDCCH. 
	FFS: Whether to specify different RRM requirements to support one or two TCI states are switched?


As mentioned above, for one TCI states is switched in sDCI, the legacy reequipments can be reused. For two TCI states switch, for simultaneous reception for FR1 or not support simultaneous reception in FR2, we think different RRM requirements should be used to distinguish from single TCI state switching. Such as in the delay requirements, the time duration for SSB or PL-RS and L1-RSRP should be extended by two durations for dual TCIs. 
Proposal 6: Specify different RRM requirements to support one or two TCI states are switched. In the delay requirements, the time duration for SSB or PL-RS and L1-RSRP should be extended by two durations for dual TCIs. 
3 Conclusion
In this contribution, we provide our consideration of RRM requirements of enhanced unified TCI framework and our proposals are:
Proposal 1: Define different TCI state switch delay requirements for mDCI and sDCI.
Proposal 2: For UE not support two TAs, for each TRP joint/DL/UL TCI states, R17 Active downlink/uplink TCI state switching delay for unified TCI requirements can be reused by association to corestPoolIndex. 
Proposal 3: For UE can support two TAs, update known condition and applicability and MAC-CE based downlink TCI state switch delay:
Remove the restriction of timing offset with in CP.
The DL/UL TCI state is associated to corestPoolIndex. 
	For active UL or joint TCI state, UE can track timing/frequency from DL-RS from different cell.
Proposal 4: For sDCI with single TCI state switching, legacy TCI state switching for MAC-CE based or DCI based can be reused.
Proposal 5: For mDCI scenarios, do not specify RRC based TCI state switch delay requirements. For sDCI scenarios, FFS on whether to introduce RRC based TCI state switch delay requirements for PDCCH.
Proposal 6: Specify different RRM requirements to support one or two TCI states are switched. In the delay requirements, the time duration for SSB or PL-RS and L1-RSRP should be extended by two durations for dual TCIs.
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