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Introduction
[bookmark: _GoBack]In this contribution, we provide further discussion on remaining issues for unified TCI state switching delay requirements.
Discussion
For R17 unified TCI, downlink TCI state switching delay requirements and uplink TCI state switching delay are separately defined and introduced into TS38.133. However, there are still some remaining issues.
Switching delay requirements
For MAC-CE based uplink TCI state switching for unified TCI, PL-RS measurement time has been considered into the switching delay when the target PL-RS is not maintained. However, the MAC-CE based uplink TCI state switching delay needs to be further studied when SSB is indicated as PL-RS in UL TCI state for FR2. 
There is no TCI state configuration for a SSB resource. A SSB can be considered as known only when this SSB is also used for L1-RSRP measurement reporting. Since R15, beam sweeping is always assumed for L1-RSRP measurements measured on SSB resource in FR2. Therefore, beam sweeping shall also be assumed for PL-RS measurements measured on SSB resource in FR2. A SSB can be considered as unknown when this SSB is not used for L1-RSRP measurement reporting, and UE needs to perform L1-RSRP measurements on this SSB for obtaining the corresponding beam information. Hence, for both known case and unknown case, UE in FR2 always needs to perform L1-RSRP measurements on the SSB indicated as PL-RS.
For SSB based PL-RS in FR2, the UE needs to perform both L1-RSRP measurements and PL-RS measurements on the SSB resource in parallel, no matter whether this SSB is configured for L1-RSRP measurement reporting by network. So, five measurement samples of L1-RSRP can be utilized for PL-RS measurements. Hence, the PL-RS measurement period can be defined 5*TL1-RSRP_SSB with the assumption of M=1. Besides, there is no additional delay for L1-RSRP measurements.
Proposal 1: 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.

PL-RS switching indicated by unified TCI
[bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]Whether to define MAC-CE based PL-RS switching requirement when PL-RS is unknown has been discussed in RAN4, and the following options have been captured in [1].
	· Option 1: 
· Re-use MAC CE based UL TCI state switch delay of unknown case.
· Option 2: 
· 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


As we mentioned above, the UL TCI switching delay requirements for unified TCI allows UE to complete PL-RS measurements. For the PL-RS indicated by unified TCI, the PL-RS is considered to be identical or QCL-TypeD to the source RS in UL TCI. Hence, the PL-RS and UL TCI state can be both known or both of them can be unknown. The case mentioned in option 2 will not happen for PL-RS switching indicated by unified TCI. For unknown case, the MAC-CE based UL TCI state switching delay requirements can be applied for MAC-CE based PL-RS switching indicated by unified TCI, and there is no need to define additional requirements.
Proposal 2: There is no need to define additional requirements for MAC-CE based PL-RS switching indicated by unified TCI.

Conclusions
This contribution provides our analysis on RRM requirements for Rel-17 unified TCI in NR FeMIMO. The following are provided:
Proposal 1: 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.
Proposal 2: There is no need to define additional requirements for MAC-CE based PL-RS switching indicated by unified TCI.
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