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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:
	· FFS: target TCI state is maintained for UL and joint TCI state switch.
· TCI state-pair indication requirement
· MAC-CE based UL TCI state switching delay when SSB is indicated as PL-RS in UL TCI state for FR2
· Known condition in CA scenario
· Whether to define MAC CE based PL-RS switching requirement when PL-RS is unknown
· MAC CE based TCI state list update delay for serving cell


2 Discussion
2.1 Requirement applicability of DCI based DL and UL TCI state switching delay

	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 last meeting, the above agreements are achieved. Some company suggest to further clarify the UL TCI known state. From our understanding, if PL-RS is included in UL TCI state or joint TCI state, the same RS will be used for PL-RS and source RS for UL TCI state, there is no ambiguity. The same RS will be measured and reported during the last 1280ms for known condition. 
For another scenario, If PL-RS is associated with UL TCI state, PL-RS and source RS in UL TCI state may be different while they are QCL-ed. For the known condition, there are three cases:
1. PL-RS is measured and reported before. Source RS in UL TCI state is not measured and reported before.
2. PL-RS is not measured and reported before. Source RS in UL TCI state is measured and reported before.
3. Both PL-RS and Source RS in UL TCI state are measured and reported before.
For case 2 and 3, no Rx beam sweeping is needed. Rx beam of source RS in UL TCI can apply for PL-RS.
For case 1, it needs more discussion whether the RX beam of PL-RS can apply for UL TCI state. Since it’s TCI state switching, the uplink spatial info will refer to the beam information of DL RS in the UL TCI state. Therefore, it’s better that the known condition is defined as whether source RS in UL TCI state is measured and reported before. Even if the PL-RS is measured and maintained before, RX beam sweeping may be still needed.
Proposal 1: For UL TCI state switch, the known condition is defined as whether source RS in UL TCI state is measured and reported before.
For the condition that target TCI is maintained for UL TCI. From our understanding, the target TCI here mainly refer to PL-RS. Since it’s DCI based TCI state, we also think that PL-RS will be known, otherwise longer delay will be expected. We suggest to modify the condition to “PL-RS is maintained for UL or joint TCI state”.
Proposal 2: For the third condition, change it to “PL-RS is maintained for UL or Joint TCI state switch”.

2.2 TCI state-pair indication requirement
	Issue 1-2-4 TCI state-pair indication requirement
· Proposals
· Option 1(Apple, MTK, Intel, ZTE, Huawei):
· The TCI state switching delay requirement can be defined for UL TCI and DL TCI switching independently.
· Option 2 (vivo):
· Remove the issue here without conclusions since the intention is not clear.
· Option 3(Samsung, Nokia): 
· No requirements for TCI state-pair indication
 



From my understanding, TCI pair indication is a special case of UL TCI/DL TCI state switch which are configured together. It’s also similar with joint TCI state switch, where the reference RS in UL TCI and DL TCI are different. Therefore, we support option 1.

Proposal 3: For TCI state-pair indication, The TCI state switching delay requirement can be defined for UL TCI and DL TCI switching independently.

2.3 MAC-CE based DL/UL TCI switching delay 
In last meeting, the agreement for TCI switching delay for cell with different PCI is as follows:
	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(Huawei):
· 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(Apple): The delay is
·  TFirstSSB + 39*TSSB
· Option 2(Ericsson): 
· TL1-RSRP_SSB as (M*P)*TSSB
· Option 3(Nokia, Samsung): Define generic requirement
· Option 4: Further clarification is needed



This issue is also related to issue 1-2-1 about the UL TCI known condition.
From our understanding, the known condition  in UL TCI state switch  refer to whether source RS in UL TCI state is measured and reported before. It’s possible that CSI-RS is configured as source RS in UL TCI state and the CSI-RS is unknown. the RX beam information can be obtained by CSI-RS based Rx beam sweeping. SSB configured for PL-RS may not be used for L1-RSRP.
RAN1 also agree to support the use of SSB/CSI-RS for BM and/or SRS for BM as source RS to determine a UL TX spatial filter in the unified TCI framework.
For the case that SSB is configured for both PL-RS and source RS in UL TCI state, we are fine to further discussion whether extra delay is needed.
Proposal 4: If CSI-RS is configured for source RS in UL TCI state and SSB is configured for PL-RS, no extra delay is needed.
2.4 Cell Common TCI switching delay for CA case

	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.
Issue 1-4-2 Whether common TCI state switching delay requirement is defined for all CC or per CC
· Agreement
· Common TCI state switching delay requirement is defined for all CC:
· If the same/single RS (indicated by a common TCI state ID) is used to provide beam information for the set of configured CCs
· Re-use requirement for single-CC.
· The SCS should be the smallest SCS within all CCs;
· take a note in the spec for TCI switching delay requirement in CA case:
· The requirements of Rel-17 unified TCI switching delay are applicable to CA cases based on the rule of reference BWP/CC selection in TS38.214.
· FFS: if the RS in the TCI state provides QCL-TypeD
· FFS: If different RS in CC set is used to provide beam information, or TCI states involve QCL-A or QCL-C/QCL-TypeB, the requirement be defined per CC respectively.




In last meeting, there is reply LS[2] (R1-2202720 )to RAN2 for some clarification about “common TCI state ID update”.

	BeamAppTime value range
---***---
Question 1.11: RAN2 would like to further confirm whether this parameter is per-UE (i.e. applicable to all cell groups per SCS), per cell group (i.e. within the same cell group, all cells use the same values per SCS), per cell (i.e. different cells may use different value per SCS), or something else?
Answer 1.11: 
RAN1 only has agreed that the BAT shall be the same for all the CCs configured with the common TCI state ID update based on the smallest SCS of the active BWP. How to provide the BAT for CA is currently under discussion in RAN1, and RAN1 will inform to RAN2 as early as possible if any conclusion is made.
---***---
Question 1.12: Is it correct understanding that the common TCI state ID update is when the same TCI state list is configured for multiple CCs with reference BWP/CC?
Answer 1.12: 
The understanding is not correct. Common TCI state ID update can be configured not only when the same TCI state list is configured for multiple BWPs/CCs with reference BWP/CC, but also when TCI state list is provided for each BWP/CC as in Rel-15/16




It seems that RAN1 is still discussing the issue. The previous agreement in RAN1 is as follows:

	Agreement in RAN1 103
On Rel-17 unified TCI framework, support common TCI state ID update and activation to provide common QCL information and/or common UL TX spatial filter(s) across a set of configured CCs:
· The above applies to intra-band CA
· The above applies to joint DL/UL and separate DL/UL beam indications 
· Just as Rel.16, the RS in the TCI state that provides QCL-TypeA [or QCL-TypeB] shall be in the same CC as the target channel or RS
· The common TCI state ID implies that the same/single RS determined according to the TCI state(s) indicated by a common TCI state ID is used to provide QCL Type-D indication and to determine UL TX spatial filter across the set of configured CCs
· FFS: The above also applies to inter-band CA 

Agreement in RAN1 106bis
On Rel.17 unified TCI framework, the source RS in the Rel-17 TCI state that provides QCL-TypeA or QCL-TypeB shall be in the same CC/BWP as the target channel or RS




From the previous RAN1 agreement, the condition that “ the RS in the TCI state provides QCL-TypeD” is necessary. 

If RS in the TCI state provide QCL-TypeD, the same/single RS will be used to provide QCL Type-D information or UL TX spatial filter for multiple CCs in intra-band CA. In real-field deployment, the system usually uses the same beams for PDSCH and PDCCH transmission in all the CCs in the same band. The gNB can configure same QCL-typeD RS in the TCI-state with same TCI-state Id in all the CCs in the same band. 

However, if the source RS provide QCL-A or QCL-B, since UE can’t obtain TypeA or TypeB QCL assumption from another CC, the source RS for providing QCL-A or QCL-B is still in the same CC as the target channel or RS.
 It seems that if source RS provide QCL-A or QCL-B, common TCI state ID update can apply for multiple channels in the same CC, while not for multiple CCs. It’s better to send LS to RAN1 to clarify.

Proposal 5: If the same/single RS (indicated by a common TCI state ID) is used to provide beam information for the set of configured CCs, the RS in the TCI state provides QCL-TypeD.
Proposal 6: If source RS provide QCL-A or QCL-B, common TCI state ID update requirement will not apply for multiple CCs.

	Issue 1-5-1 Whether to define MAC CE based PL-RS switching requirement when PL-RS is unknown
· Proposals
· Option 1(Intel, Ericsson, ZTE): 
· Re-use MAC CE based UL TCI state switch delay of unknown case.
· Option 2(Nokia): 
· Not to define PL-RS switching delay requirement when PL-RS is identical to the source RS in UL/Joint-TCI AND when the target PL-RS is unknown.
· Apply MAC-CE based UL TCI switching delay requirement of known UL target TCI state,  when target PL-RS and source RS in UL/joint TCI are QCL-Type-D AND  
· when the UL target TCI state is known but when the target pathloss reference signal is unknown  OR
· when the UL target TCI state is unknown but when the target pathloss reference signal is known.
· Option 3: No additional requirements are defined or needed




Option 1 and option 3 are similar. Since no separate PL-RS activation command exist, we agree to re-use  MAC CE based UL TCI state switch delay of unknown case for PL-RS switching delay.

Proposal 7: Re-use  MAC CE based UL TCI state switch delay of unknown case for PL-RS switching delay.

2.5 TCI state list update delay

	Issue 1-6-1 MAC CE based TCI state list update delay for serving cell
· Proposals
· Option 1(vivo, Nokia, Ericsson):
· For MAC CE based TCI state list update, specify requirements for the case when not all TCI states are known.
· Option 2(Apple, MTK, Samsung): 
· Define MAC CE based TCI state list update requirement for known TCI state case




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, when it is used DCI-based TCI switch, RX beam sweeping is needed and the delay will be extended. Therefore, we support option 2.

Proposal 8: Define MAC CE based TCI state list update requirement for known TCI state case.

Upon receiving PDSCH carrying MAC-CE active TCI state list update at slot n, UE shall be able to [FFS: ‘receive PDCCH to schedule PDSCH’ or ‘transmit PUCCH, PUSCH or SRS ’] with the new target TCI states at the first slot that is after 
n+  + (THARQ + NM * (Tfirst_target-PL-RS_List + 4 * Ttarget_PL-RS_List + 2ms))) / NR slot length,
From our understanding, active uplink TCI state list update delay will be the same as that for downlink TCI state list update delay. 

Proposal 9: Active uplink TCI state list update delay will be the same as that for downlink TCI state list update. 
3 Conclusion
In this contribution, we provide our views regarding Unified TCI state in FeMIMO:
Proposal 1: For UL TCI state switch, the known condition is defined as whether source RS in UL TCI state is measured and reported before.
Proposal 2: For the third condition, change it to “PL-RS is maintained for UL or Joint TCI state switch”.
Proposal 3: For TCI state-pair indication, The TCI state switching delay requirement can be defined for UL TCI and DL TCI switching independently.
Proposal 4: If CSI-RS is configured for source RS in UL TCI state and SSB is configured for PL-RS, no extra delay is needed.
Proposal 5: If the same/single RS (indicated by a common TCI state ID) is used to provide beam information for the set of configured CCs, the RS in the TCI state provides QCL-TypeD.
Proposal 6: If source RS provide QCL-A or QCL-B, common TCI state ID update requirement will not apply for multiple CCs.
Proposal 7: Re-use  MAC CE based UL TCI state switch delay of unknown case for PL-RS switching delay.
Proposal 8: Define MAC CE based TCI state list update requirement for known TCI state case.
Proposal 9: Active uplink TCI state list update delay will be the same as that for downlink TCI state list update. 
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