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1. Introduction 
In RAN4#103-e requirements for intercell beam management were discussed and way forward [1] was agreed.  In this contribution we present our views on open issues on requirements for unified TCI.   
2. Discussion
The open issues related to Unified TCI requirements are:
· 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
· Whether to consider unknown TCI state in the TCI state list

Joint TCI switching delay requirement
Options discussed in [1] for joint TCI state switching delay:
· 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.
The following was agreed in GTW session in RAN4#101bis-e:
	· 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 state switching is not the same as pair of separate  DL/UL TCI. Joint TCI state specifies the TCI state of DL and UL together, and the switching delay should be when both DL and UL TCI state are complete. We agreed to specify them separately based on the agreement that UE is not expected to receive on the DL before UL switch is completed. Hence, we propose to honour the original agreement and define the ending point of switching delay for joint TCI state switch after both UL and DL TCI state switch are complete.
Proposal #1: Honour the previous agreements that for joint TCI state switch UE is not expected to receive on the DL or transmit on the UL until it completes both UL and DL TCI state switch. 

MAC-CE based UL TCI state switching delay when SSB is indicated as PL-RS in UL TCI state for FR2
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)

The switching delay for UL TCI state switch when SSB is indicated as PL-RS in UL TCI state in FR2 is FFS. When L1 measurement is based on SSB in FR2, we always allow time for RX beam sweeping. If PL-RS is not maintained by the UE, then additional time is needed for pathloss measurement. If the indicated PL-RS is SSB in FR2, then the measurement time should also account for RX beam sweep time. Hence, we propose to include that additional delay is expected when SSB is PL-RS in UL TCI state switch in FR2.
Proposal #2: When PL-RS in UL TCI state switch is SSB in FR2, longer delay is expected.
In Option 2 above, a definition for maintained is proposed. PL-RS maintained definition cannot be based on L1 measurement report. UE needs to maintain up to 4 PL-RS but may be configured for L1-RSRP report for many more than 4 resources. Hence, UE report of L1-RSRP cannot guarantee that PL-RS is maintained.
Observation #1: UE needs to maintain up to 4 RS but might measure and report L1-RSRP on more resources. UE report of L1-RSRP report cannot guarantee that PL-RS is maintained.
PL-RS is maintained when the number of activated PL-RS is up to 4. In RAN4 we can introduce definition, if necessary, based on number of activated PL-RS.
Proposal #3: If necessary, introduce definition of maintained PL-RS based on number of activated PL-RS.

Requirement applicability of DCI based UL TCI state switching delay
We have the following agreement in [1] on requirement applicability of DCI based UL TCI state switching delay:
	Agreement:
· When target TCI state is known
· When target TCI state for DL or Joint TCI is in active TCI state list
· PL-RS is maintained for UL or Joint TCI state switch
· The status “PL-RS is maintained” should be further explained with conditions
(ex. number of samples, accuracy, ways of external indication of the maintenance etc)
· FFS: A UE tracks time and/or frequency on DL-RS associated with active UL TCI.




It is FFS if UE tracks time and/or frequency on DL-RS associated with active UL TCI. The UL TCI state indicates the TX beam the UE should use. SRS or DL-RS can be indicated as the UL TCI state. The DL timing is determined by the DL TCI state and UL timing is derived based on the serving cell timing. The DL-RS associated with UL TCI state shouldn’t be used for UL timing. If different signals use different UL TCI states, it would not be practical to use multiple UL timing reference to transmit on the UL. Hence, we don’t think time/frequency tracking is needed on DL-RS associated with UL TCI state for UL transmission. 

Proposal #4: UE need not track UL time/frequency for DL-RS associated with active UL TCI state for UL transmission. 
Whether to consider unknown TCI state in the TCI state list
For unified TCI, we defined requirements for TCI state list update. Requirements are only defined for known TCI state. The purpose of defining requirements for TCI state list update is to cover the scenario where MAC CE activates a TCI state list and DCI indicates the active TCI state. Unknown TCI state would result in longer delay for TCI state list activation and might not be the main purpose of MAC-CE+DCI based TCI state switch. Hence, we don’t think it is necessary to introduce requirements for unknown TCI state in TCI state list update. If necessary, we can capture that longer delay is expected if any of the TCI states in the list to be activated are unknown.
Proposal #5: Do consider unknown TCI state in TCI state list update delay requirements.
Proposal #6: We can capture that longer delay applies if any TCI state is unknown in TCI state list update. 


3. Conclusion
In this paper, we provide our views on open issues on requirements for unified TCI. Our observations and proposals are captured below:
Proposal #1: Honour the previous agreements that for joint TCI state switch UE is not expected to receive on the DL or transmit on the UL until it completes both UL and DL TCI state switch. 
Proposal #2: When PL-RS in UL TCI state switch is SSB in FR2, longer delay is expected.
Observation #1: UE needs to maintain up to 4 RS but might measure and report L1-RSRP on more resources. UE report of L1-RSRP report cannot guarantee that PL-RS is maintained.
Proposal #3: If necessary, introduce definition of maintained PL-RS based on number of activated PL-RS.
Proposal #4: UE need not track UL time/frequency for DL-RS associated with active UL TCI state for UL transmission. 
Proposal #5: Do consider unknown TCI state in TCI state list update delay requirements.
Proposal #6: We can capture that longer delay applies if any TCI state is unknown in TCI state list update. 

Reference
[1]. R4-2211203, “WF on FeMIMO RRM impact for unified TCI state”, Intel.  


image1.wmf
)

(

,

d

c

f

q

PL


oleObject1.bin

