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1. Introduction 
In RAN4#102-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
UL TCI State Switching Requirements  
Condition for DCI based switch
For DCI based DL TCI state switch it is agreed that the target TCI state is known and in active TCI state list. But for UL TCI state switch it is FFS:
Issue 1-2-1 Requirement applicability of DCI based DL and UL TCI state switching delay 
· target TCI state is known
· Note: UL TCI known state will be further clarified
· target TCI state is in active TCI state list for DL and joint TCI switch
· FFS: target TCI state is maintained for UL and joint TCI state switch.
In unified TCI framework, we have a activated DL TCI – active Dl TCI state list and activated UL TCI - UL TCI state list. The UE is expected to track the TCI states in activated DL TCI and this is also reflected in requirements from Rel-15 on DL TCI state switch. Also, the UE is expected to maintain the PL-RS in or associated with the activated UL TCI states – or UL TCI state list. 
The following agreement in RAN1#105-e also supports this:
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DCI based TCI state switch is expected to be fast without any additional measurements required at the UE prior to the switch, hence we propose that for DCI based UL TCI state switch, the requirements are applicable if the target TCI state is known and in activated UL TCI state.

Proposal #1: DCI based UL TCI state switch shall be applicable when target TCI state is known and in activated UL TCI state list.
Requirements when PL-RS is SSB in FR2
In the last meeting there was discussion on UL TCI state switching delay when PL-RS is SSB:
Issue 1-2-5 MAC-CE based UL TCI state switching delay when SSB is indicated as PL-RS in UL TCI state for FR2
· Proposals
· Option 1:
· When a SSB is indicated as PL-RS in a UL TCI state, the scaling factor for beam sweeping needs to be introduced for PL-RS measurement time in FR2.
· In FR2, the MAC-CE based UL TCI state switching delay need to be separately defined for SSB based PL-RS.
· In FR2, when a SSB is indicated as PL-RS in a UL TCI state, the MAC-CE based UL TCI state switching delay for both known case and unknown case can be defined as:
· THARQ + 3ms + NM*(5*TL1-RSRP_SSB + 2ms) with the assumption of M=1. 
· Where NM = 1, if the target PL-RS is not maintained by the UE, 0 otherwise.
· Option 1a: The delay is
·  TFirstSSB + 39*TSSB
· Option 2: 
· TL1-RSRP_SSB as (M*P)*TSSB
· Option 3: Define generic requirement
· Option 4: Further clarification is needed

In case the PL-RS in or associated with the UL TCI state is SSB and the PL-RS is not maintained, additional time for PL-RS measurement is needed. In FR2 all SSB based measurements account for Rx beam sweeping time, so the PL-RS measurement in FR2 if based on SSB should also account for Rx beam sweep time. 
Hence, for MAC-CE based UL TCI state switch in FR2, when PL-RS for UL TCI is SSB the switching delay should be defined as:
THARQ + 3ms + NM*( TFirstSSB  + 39*TSSB + 2ms)

Proposal #2: When PL-RS of target TCI state is SSB, in FR2 the time for PL-RS measurement shall also include Rx beam sweeping time. Define the MAC-CE based TCI state switching delay as: THARQ + 3ms + NM*( TFirstSSB  + 39*TSSB + 2ms)

Requirements for UL active TCI state list update
The UE receives MAC-CE for TCI states to be activated. Once the TCI states are activated in UL TCI state list, the UE can receive a DCI based indication for any of the activated TCI states to transmit on the UL with that TCI. Hence, the delay should be defined for when the UE is able to receive PDCCH for DCI based indication. The DCI can be with or without DL assignment.
Observation#1: After the TCI is activated in UL (or DL) TCI state list, the UE can receive DCI with TCI indication for the activate TCI state. 
Proposal #3: The active TCI state list update delay specifies the time for UE to be able to receive DCI for TCI indication.
Common TCI 
In RAN4#102-e there was discussion on known condition for CA scenario:
Issue 1-4-1 Known condition in CA scenario
· Proposals
· Option 1(ZTE):
· Reuse the existing known condition. Once the source RS of target TCI state is known for each CC in the intra-band CC group, which means the known condition is satisfied.
· Option 2 (Intel, Nokia, vivo, Ericsson, Samsung, MTK, ZTE):
· 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. 
· Option 3(Apple, ZTE):
· The known condition should be dependent on shared RS or different RS.

For common TCI indication introduced in R17, the CCs can be indicated a common TCI ID. Hence the common TCI switch for CA can be one of 2 cases:
Case 1: The TCI states associated with common TCI ID is the same or shared RS
Case 2: The TCI states associated with common TCI ID are different RS
If the TCI states are associated with different RS, the TCI state switching delay would apply for each CC separately depending on the known condition, target TCI in active TCI list and whether PL-RS is maintained. There is no necessity to specify a switching delay for this case.
Observation #2: If the TCI states associated with common TCI ID are different RS then the switching delay would apply for each CC separately. 
If the TCI states associated with common TCI ID is the same or shared RS, then a common TCI state switching delay can be defined. 
Observation #3: If the TCI states associated with common TCI ID are the same or shared RS then a common switching delay can be defined. 
We propose that we only define common TCI switching requirements for TCI states associated with common TCI ID is the same or shared RS.
Proposal #4: Define requirements for common RS case only – when the target TCI state ID is associated with the same RS for all CCs
In the approved draft CRs for unified TCI, the following was the wording used for potentially capturing requirements for common TCI:
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Common TCI is not indicated by simultaneousTCI-UpdateList1 or simultaneousTCI-UpdateList2 . These IEs were introduced in Rel-16 for simultaneous TCI update and not in Rel-17 for common TCI update. RAN2 is discussing the IE to indicate common TCI. From the running CR, the IE used to indicate common TCI is simultaneousU-TCI-UpdateListn
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Hence we propose to delete [all CCs with a common indicated TCI-State in the same CC list configured by simultaneousTCI-UpdateList1 or simultaneousTCI-UpdateList2] in DCI based TCI switch delay. 
Proposal #5: Delete the wording in “[ ]”:  [all CCs with a common indicated TCI-State in the same CC list configured by simultaneousTCI-UpdateList1 or simultaneousTCI-UpdateList2]  for DCI based downlink TCI state switch delay
We propose to further discuss how the common TCI update is captured in requirements, for shared RS.
Proposal #6: Further discuss how to capture common TCI switch with common RS if necessary. 
3. Conclusion
In this paper, we provide our views on open issues on requirements for unified TCI. Our observations and proposals are captured below:
UL TCI state switching requirements 
Proposal #1: DCI based UL TCI state switch shall be applicable when target TCI state is known and in activated UL TCI state list.
Proposal #2: When PL-RS of target TCI state is SSB, in FR2 the time for PL-RS measurement shall also include Rx beam sweeping time. Define the MAC-CE based TCI state switching delay as: THARQ + 3ms + NM*( TFirstSSB  + 39*TSSB + 2ms)
Observation#1: After the TCI is activated in UL (or DL) TCI state list, the UE can receive DCI with TCI indication for the activate TCI state. 
Proposal #3: The active TCI state list update delay specifies the time for UE to be able to receive DCI for TCI indication.
Common TCI Indication
Observation #2: If the TCI states associated with common TCI ID are different RS then the switching delay would apply for each CC separately. 
Observation #3: If the TCI states associated with common TCI ID are the same or shared RS then a common switching delay can be defined. 
Proposal #4: Define requirements for common RS case only – when the target TCI state ID is associated with the same RS for all CCs
Proposal #5: Delete the wording in “[ ]”:  [all CCs with a common indicated TCI-State in the same CC list configured by simultaneousTCI-UpdateList1 or simultaneousTCI-UpdateList2]  for DCI based downlink TCI state switch delay
Proposal #6: Further discuss how to capture common TCI switch with common RS if necessary. 
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On path-loss measurement for Rel.17 unified TCI framework, a PL-RS (configured for path-loss calculation) is
either included in UL TCl state or (if applicable) joint TCI state or associated with UL TCl state or (if applicable)
joint TCI state.
e Whether a UE supports “beam misalignment or not” (detailed definition FFS) between the DL source
RS in the UL or (if applicable) joint TCI state to provide spatial relation indication and the PL-RS is a
UE capability
o Note: The term “beam misalignment” is for discussion purpose only
e Whetheritis ‘included in’ or ‘associated with’ (including the manner it is performed and the signaling)
is up to RAN2

FFS: detailed aspects of PL-RS, e.g. CSI-RS type(s), restriction on configuration

e FFS: For the definition of “beam misalignment or not”, at least consider the case where the periodic
DL source RS inthe UL or (if applicable) joint TCI state to provide spatial relation indication is
configured/associated as the PL-RS

e Note: PL-RS is assumed to be periodic
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8.15.4 DCI based downlink TCI state switch delay

When a UE is configured with the higher layer parameter with [tci-Stateld r17] for unified TCI switching and receives
DCI format 1 1/1 2 with or without DL assignment providing indicated TCI-State with [tci-Stateld r17] in the active
TCI list for a CC or

], the UE transmits a PUCCH with HARQ-ACK information
corresponding to the DCI carrying the TCI-State indication.

If the target TCI state is known, the downlink TCI switching to the indicated TCI-State in the DCI format shall be
completed starting from the first slot that is at least [BeamAppTime_r17] symbols after the last symbol of the PUCCH
carrying HARQ-ACK in response to the DCI triggering TCI state activation. The first slot and the [BeamAppTime r17]
symbols are both determined on the carrier with the smallest SCS among the carrier(s) applying the beam indication.
The value of [BeamAppTime r17] is defined in TS 38.331 [2]. The known condition for TCI state defined in clause
[8.15.2] is applied.
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simultaneousU-TCl-UpdateListn
List of serving cells which can be updated simultaneously for TCI relation with a MAC CE. The different lists shall not contain same serving cells. Network should configure in

these lists only serving cells that are configured with unifiedtci-StateType





