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Introduction
During the last meeting, RAN4 discussed about the scenario scope and the side conditions to operate SSBless SCell for inter-band CA. We keep sharing our view about the RRM requirements. 
Discussion

	Issue 1-2-1: RTD conditions for scenario 1 – whether to consider RTD ≤ 260 ns
Previous Agreement:
· One set of condition (i.e. RTD ≤ CP agreed in RAN4#108) and one requirement
· TRS/A-TRS is needed for Scell activation

Issue 1-2-3: Power difference conditions for scenario 1
Previous Agreement:
· One set of condition (Set 2) and one requirement
· Set 2: The maximum received Power difference can be up to [X] dB, and X is larger than 6.
· TRS/A-TRS is needed for Scell activation

Issue 1-2-4: QCL/TCI indication 
· Proposals
· Option 1: RS of SCell without SSB is QCL-A with TRS of the SCell without SSB, and the TRS(s) of the SCell is (are) further QCL-TypeC with SSB(s) of an inter-band active serving cell.  (QC, CATT, Apple, Nokia, Huawei, MTK, CTC, Intel)
· Option 2: Without QCL configuration between the RSs from inter-band carriers (Nokia, CMCC, ZTE, Ericsson)
· Option 2a: timing is derived from explicit indication of the cell and not through QCL relation. (Ericsson)
· Option 2b: The condition of QCL-C relation between the TRS of the SSB-less SCell and the SSB of the reference cell is not always necessary. (ZTE)
· Provided that the RTD is limited within 260ns, the reference cell and the associated SSB can be identified at UE side, no need to consider this condition.
· Otherwise, this condition is needed.
· Option 2c: The fine sync between all the RSs within the SSB-less SCell should be guaranteed by default. (ZTE)




QCL relation
It is clear that QCL relation is required to configure A-TRS or P-TRS as specified in TS38.214. 
	TS38.214
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Now the question is any SSB can be used as QCL source? Our view is that the source of QCL for TRS on SSBless SCell is SSB(s) of inter-band active serving cell where the active serving cell is further indicated as the reference cell. There is clear relationship between reference cell and the SSBless SCell. Since reference cell is one of active serving cells, it is clear that SSB of the reference cell is used as QCL sources for TRS. 
Observation: P-TRS is required to achieve QCL relation with SSB from the reference cell for decoding PDCCH/PDSCH. 
Observation: it is mandatory to define QCL relation to utilize A-TRS. 
Proposal : RS of SCell without SSB is QCL-A with TRS of the SCell without SSB, and the TRS(s) of the SCell is (are) further QCL-TypeC with SSB(s) of an inter-band active serving cell where the inter-band active serving cell is the reference cell. 
Reference Cell indication and conditions for the reference Cell. 
	Previous Agreement:
· Introduce indication from NW to UE to indicate which cell (e.g., PCI, SSB frequency, etc.) is the reference cell. 
· RAN4 will define “by default cell” as reference cell if the indication is not provided.
· Reference cell means the timing and AGC source of SSB-less Cell.
· FFS whether to consider the reference cell and QCL source cell are different.
· Whether QCL is needed will be discussed in other issue.
· The details of the signalling is up to RAN2.
· If the reference cell is an SCell, it should be activated.
· RAN4 FFS the conditions for reference cell. (e.g. activated SCell)



During the previous ad-hoc meeting, some companies suggest defining “default Cell” because the indication is optional. However, this makes UE confusion to utilize a reference cell indication. UE simply know that if the reference cell indication is not provided then SSBless SCell is not supported by NW. 
Observation: Default cell concept makes UE confusion whether SSBless SCell is supported or not by NW. There is benefit from not including PCell at the reference cell indication. 
Proposal: Reference cell indication indicates PCell, PSCell, or SCell, where PSCell and SCell are active serving Cells. 
Proposal: RAN4 does not define default reference cell concept. Using the reference cell indication is enough. 
Another condition that RAN4 needs to consider is the state of reference cell. If PSCell or other SCells are indicated as the reference cell, the reference cell has to be activated at the moment of the SSBless SCell addition and SCell activation. 
Proposal: The reference cell shall be active upon the SCell addition and SCell activation, and when SSBless SCell is active. 

SCell activation procedure and requirements. 
Since RAN4 agreed to define the requirements for RTD < CP and maximum received power can be up to [X] and [X] can be larger than 6dB, the SSBless SCell for intra-band CA is not applicable. Although UE can achieve initial sync and AGC information from the reference cell, it is not enough for UE to activate SSBless SCell activation. UE can further perform AGC and fine time/freq synchronization from A-TRS which is introduced for R17 fast SCell activation. Of course, UE can utilize P-TRS for the same purpose.
Observation: UE can achieve initial timing and AGC information from the reference cell. Fine synchronization and AGC is needed for SSBless SCell activation because RTD < CP and maximum receive power difference can be larger than 6dB. 
Proposal : UE requires two A-TRS bursts for the SSBless SCell activation. Two A-TRS bursts are used for fine time/freq tracking and fine AGC. 
· FFS : gap between two bursts. 
Proposal: Same R17 fast SCell activation delay requirement is reused for SSBless SCell activation delay where TFirstATRS + Tgap + TATRS + 5ms
Conclusions
QCL relation
Observation: P-TRS is required to achieve QCL relation with SSB from the reference cell for decoding PDCCH/PDSCH. 
Observation: it is mandatory to define QCL relation to utilize A-TRS. 
Proposal : RS of SCell without SSB is QCL-A with TRS of the SCell without SSB, and the TRS(s) of the SCell is (are) further QCL-TypeC with SSB(s) of an inter-band active serving cell where the inter-band active serving cell is the reference cell. 

Reference Cell indication and conditions for the reference Cell. 
Observation: Default cell concept makes UE confusion whether SSBless SCell is supported or not by NW. There is benefit from not including PCell at the reference cell indication. 
Proposal: Reference cell indication indicates PCell, PSCell, or SCell, where PSCell and SCell are active serving Cells. 
Proposal: RAN4 does not define default reference cell concept. Using the reference cell indication is enough. 
Proposal: The reference cell shall be active upon the SCell addition and SCell activation, and when SSBless SCell is active. 

SCell activation procedure and requirements. 
Observation: UE can achieve initial timing and AGC information from the reference cell. Fine synchronization and AGC is needed for SSBless SCell activation because RTD < CP and maximum receive power difference can be larger than 6dB. 
Proposal : UE requires two A-TRS bursts for the SSBless SCell activation. Two A-TRS bursts are used for fine time/freq tracking and fine AGC. 
· FFS : whether fixed or upper bound of gap between two bursts is needed.
Proposal: Same R17 fast SCell activation delay requirement is reused for SSBless SCell activation delay where TFirstATRS + Tgap + TATRS + 5ms
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For a periodic CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter #rs-Info, the UE
shall expect that a TCI-State indicates one of the following quasi co-location type(s):

'typeC' with an SS/PBCH block and, when applicable, 'typeD' with the same SS/PBCH block where SS/PBCH
block may have a PCI different from the PCI of the serving cell. The UE can assume center frequency, SCS,

SEN offset are the same for SS/PBCH block from the serving cell and SS/PBCH block having a PCI different
from the serving cell, or

'typeC' with an SS/PBCH block and, when applicable,'typeD' with a CSI-RS resource in an NZP-CSI-RS-
ResourceSet configured with higher layer parameter repetition, where SS/PBCH block may have a PCI different
from the PCI of the serving cell. The UE can assume center frequency, SCS, SFN offset are the same for
SS/PBCH block from the serving cell and SS/PBCH block having a PCI different from the serving cell.
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For an aperiodic CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info, the

UE shall expect that a TCI-State indicates gcl-Type set to 'typeA' with a periodic CSI-RS resource in a NZP-CSI-RS-
ResourceSet configured with higher layer parameter #7s-Info and, when applicable, gcl-Type set to 'typeD' with the same

periodic CSI-RS resource.




