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Introduction
This contribution is to capture the agreements for the email discussion for Rel-17 FeMIMO RRM impact for Unified TCI state in RAN4 #102-e meeting.
Agreements in GTW session
In GTW session, the following bullets have been agreed 
Issue 1-3-1 Known cell condition for TCI state switch associated with different PCI
· Agreements
· Define separate known cell condition for TCI state switch associated with different PCI and known TCI state condition
· Known cell condition for TCI state switch associated with different PCI
· Re-use known condition specified for inter-cell beam measurements
· Known TCI state condition
· Re-use legacy known TCI state condition 

Issue 1-3-3 Whether to define TCI state switch delay requirement for unknown cell case
· Agreements
· RAN4 will NOT specify the requirements for unknown cell case for TCI switching delay for a cell with different PCI from serving cell in Rel-17

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.

Way Forward on Unified TCI state
2.1 Sub-topic 1-1: Definition of beam alignment
Issue 1-1-1 Beam alignment assumption if PL-RS is included in UL TCI or joint TCI
· PL-RS is identical to the source RS in UL or joint TCI

Issue 1-1-2 Beam alignment assumption if PL-RS is associated with UL TCI or joint TCI
· PL-RS and source RS in UL or joint TCI are QCL-Type D

2.2 Sub-topic 1-2 Switching delay requirements for serving cell
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.

Issue 1-2-2 Define DCI based DL and UL TCI state switching delay as 
· Exact wording will be discussed in “DraftCR on DCI based DL and UL TCI switching delay requirements”

Issue 1-2-3 MAC CE based UL TCI state switch when UL TCI switch and RL-RS switch are activated in different MAC CE
· No separate PL-RS switching supported in Rel-17. PL-RS switching delay will be the same as UL TCI state switch delay.

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

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

Issue 1-2-6 TCI state list for PDCCH and PDSCH
· While re-using existing MAC-CE based TCI switching delay requirements for DL TCI switching delay requirements for PDCCH and PDSCH, the TCI state list considered should not be only for PDSCH.

Issue 1-2-7 Whether NM is allowed to be equal to 1 in Rel-17 specification
· RAN4 to agree that NM=1 is allowed in Rel-17 and shall define requirements for non-maintained case. 

2.3 Sub-topic 1-3 Switching delay requirements when SSB is associated with cell with different PCI
Issue 1-3-2 TCI state switch delay requirement for known cell case
· For the case when the non-serving cell is known and the target TCI state is known, the same TCI state switch delay requirement as serving cell can be reused.
· For the case when the non-serving cell is known and the target TCI state is unknown, the same TCI state switch delay requirement as serving cell can be reused.

Issue 1-3-4 Whether introduce the interruption requirement due to TCI state switch associated with different PCI
· Not to consider this case. A UE assumes that the active BWPs of serving cell and non-serving cell is same for TCI switching.

Issue 1-3-5 Whether to only consider SSB based L1-RSRP measurement for cell with different PCI
· Only consider SSB based L1-RSRP measurement for RX beam refinement in Rel-17.

Issue 1-3-6 Update of known conditions for associated DL-RS
· The downlink TCI state is known if the following conditions are met:
-	During the period from the last transmission of the RS resource used for the L1-RSRP measurement reporting for the target downlink TCI state to the completion of active downlink TCI state switch, where the RS resource for L1-RSRP measurement is the RS in target downlink TCI state or QCLed to the target downlink TCI state
-	Downlink TCI state switch command is received within 1280 ms upon the last transmission of the RS resource for beam reporting or measurement
-	The UE has sent at least 1 L1-RSRP report for the target downlink TCI state before the downlink TCI state switch command
-	The target downlink TCI state remains detectable during the downlink TCI state switching period
[bookmark: _Hlk18067072]-	The SSB associated with the downlink TCI state remain detectable during the downlink TCI switching period
-	SNR of the downlink TCI state ≥ -3dB
-	The SSB can be associated with either the serving cell PCI or a PCI different from serving cell PCI.


2. 4 Sub-topic 1-4 Delay requirements for common TCI state switching in 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.

2.5 Sub-topic 1-5 Requirements for PL-RS switching delay indicated by unified TCI
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

Issue 1-5-3 DCI-based PL-RS switching delay requirements
· Apply DCI-based UL TCI switching delay requirement for DCI-based PL-RS switching delay requirements, when the target UL TCI state is known.

2.6 Sub-topic 1-6 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

Issue 1-6-2 MAC CE based TCI state list update delay for cell with different PCI
· For DL TCI state list update requirements in FR2, T_first_SSB should be scale by the number of cells associated with the target UL TCIs whose SSBs for tracking are overlapped, i.e. Nmax+1, where Nmax=1.
· FFS: delay requirement when Nmax >1·  
· For UL TCI state list update requirements in FR2, T_first_PL-RS and T_PL-RS should be scale by the number of cells associated with the target UL TCIs whose not-maintained PL-RSs are SSBs, and these SSBs are overlapped, i.e. Nmax+1, where Nmax=1.
· FFS: delay requirement when Nmax >1
