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Introduction
In RAN4#101-e meeting, the followings on inter-cell beam managements for NR FeMIMO have been captured in [1].
	· Define known/unknown cell condition for non-serving cell configured for L1-RSRP measurements
· Measurement accuracy for serving cell L1-RSRP can be reused for L1-RSRP measurement for non-serving cell for inter-cell beam management 
· The L1-RSRP measurement requirements for non-serving cells are only applicable to SSB withing the active DL BWP of the UE.
· RAN4 develops UE requirements for at least Nmax = 1, where Nmax is the maximum number of RRC configured PCIs different from the serving cell for measurement/reporting.
· RAN4 will further study to specify the requirements for other Nmax value taking RAN1 decision into account 
· RAN4 will further study timing offset assumptions between non-serving cell and serving cell for L1-RSRP measurement in future RAN4 meetings 
· Where non-serving cell refers to all the TRPs configured by gNB for inter-cell BM and serving cell(s) is the cell(s)/TRP(s) from which UE receive PDCCH/PDSCH.
· RAN4 will further study the FFT implementation assumption for L1-RSRP measurement
· RAN4 will further study the Rx beam assumption for L1 RSRP measurement
· RAN4 will further study the measurement behaviour for L1-RSRP measurement for non-serving cell whether to perform the non-serving cell L1-RSRP measurement outside SMTC or within SMTC


In this contribution, we provide further discussion on the above issues inter-cell beam managements in NR FeMIMO.
Discussion
According to RAN1 agreements, it can be observed that SSB with PCI different from the serving cell can be used as a QCL Type-D source RS for CSI-RS for BM/TRS. L1-RSRP measurements based the SSB with PCI different from the serving cell are supported in R17. For TCI state switching in R17, when the target TCI state is associated to a SSB with non-serving cell PCI that is configured for L1-RSRP measurements, the UE needs to derive the beam information for target TCI state according to the L1-RSRP measurements on the SSB with non-serving cell PCI. So, we suggest to keep the same Rx beam assumption for L1 RSRP measurements on both SSB with serving cell PCI and SSB with different PCI. 
Proposal 1: The Rx beam assumption for L1-RSRP measurements based on SSB with PCI different from the serving cell can be same as that for L1-RSRP measurements based on SSB with serving cell PCI.
When the active TCI state is associated with a PCI different from serving cell PCI, UE can receive the signals using UE-dedicated channel on the TRP with different PCI. However, UE still needs to perform MIB and SIBs receptions from serving cell TRP. The UE needs to receive signals from serving cell TRP and the TRP with different PCI. The UE shall be able to perform TCI state switching between serving cell TRP and the TRP with different PCI. In R17, we suggest to reuse R16 timing offset assumption for multi-TRP transmissions, which means to assume the timing offset within CP length.
Proposal 2: For the timing offset between serving cell TRP and the TRP with different PCI, it is suggested to reuse R16 timing offset assumption for multi-TRP transmissions, i.e. timing offset within CP length.
For inter-cell beam management in R17, RAN1 have the following agreements on the indication of SSB with different PCIs.
	Agreement
On Rel-17 enhancements for inter-cell beam management and inter-cell mTRP, a CSI-SSB-ResourceSet configured for L1-RSRP measurement/reporting includes at least a set of SSB indices where PCI indices are associated with the set of SSB indices, respectively. The PCI indices refer to PCIs within the set of PCIs configured for inter-cell beam management or inter-cell multi-TRP.
· The additionalInfo associated with SSB(s) with PCI(s) different from the serving cell agreed in RAN1 Agenda Item 8.1.2.2 is also applicable to inter-cell BM
· Detailed signaling design is up to RAN2
· FFS (to be concluded in RAN1#107-e): Whether the above L1-RSRP measurement/reporting also includes group-based beam report for inter-cell mTRP

Agreement 
· Center frequency, SCS, SFN offset are assumed to be the same for SSBs from the serving cell and the configured SSBs with PCI different from the serving cell for inter-cell multi TRP operation.
· The information related to “SSB time domain position” for SSB with PCI different from the serving cell consists of [halfFrameIndex and] ssb-PositionsInBurst



The time domain position and periodicity of SSB with PCI(s) different from the serving cell will be provided for the SSBs with different PCI. We suggest to keep the same Rx beam assumption for L1-RSRP measurements on SSB with serving cell PCI and on SSB with different PCI. So, beam sweeping is always assumed for L1-RSRP measurements based SSB with different PCI. When the SSB with different PCI is overlapped with SMTC, the UE is not required to perform L1-RSRP measurements and L3 RRM measurements simultaneously in FR2 due to different beam assumptions. Hence, the existing SSB based L1-RSRP measurements requirements can be reused as baseline.
Proposal 3: For L1-RSRP measurements based on SSB with different PCI, the existing SSB based L1-RSRP measurement requirements in R15/R16 can be reused as baseline.
Proposal 4: The measurement behaviour for L1-RSRP measurements based on SSB with different PCI, the existing SSB based L1-RSRP measurement requirements in R15/R16 can be reused as baseline.
Since SSBs from the same cell are always non-overlapped with each other, there is no measurement restrictions between SSBs configured for L1-RSRP measurement in R15/R16. However, in R17, SSB associated with serving cell PCI can be overlapped with SSB associated with PCI different from the serving cell PCI. Rx beam sweeping is always assumed on SSB configured for L1-RSRP measurements. When two SSBs are overlapped in time domain, then there shall have measurement restrictions.
Proposal 5: For SSB based L1-RSRP measurements in R17, it is suggested to introduce the measurement restrictions between SSB with serving cell PCI and SSB with PCI different from the serving cell.
In last RAN4 meeting, it has been agreed to define known/unknown cell condition for non-serving cell configured for L1-RSRP measurements. When SSB associated with PCI different from the serving cell PCI is configured for L1-RSRP measurements, then the UE needs to identify the non-serving cell firstly, i.e. the UE has performed PSS/SSS detection on this non-serving cell. It is suggested that the existing cell detectable conditions used in SMTC based intra-frequency measurements can be reused as the known cell condition for non-serving cell SSB configured for L1-RSRP measurements.
Proposal 6: It is suggested that the existing cell detectable conditions used in SMTC based intra-frequency measurements can be reused as the known cell condition for non-serving cell SSB configured for L1-RSRP measurements.
Conclusions
This contribution provides our analysis on RRM impacts of inter-cell beam management in NR FeMIMO. The following are provided:
Proposal 1: The Rx beam assumption for L1-RSRP measurements based on SSB with PCI different from the serving cell can be same as that for L1-RSRP measurements based on SSB with serving cell PCI.
Proposal 2: For the timing offset between serving cell TRP and the TRP with different PCI, it is suggested to reuse R16 timing offset assumption for multi-TRP transmissions, i.e. timing offset within CP length.
Proposal 3: For L1-RSRP measurements based on SSB with different PCI, the existing SSB based L1-RSRP measurement requirements in R15/R16 can be reused as baseline.
Proposal 4: For SSB based L1-RSRP measurements in R17, it is suggested to introduce the measurement restrictions between SSB with serving cell PCI and SSB with PCI different from the serving cell.
Proposal 5: For SSB based L1-RSRP measurements in R17, it is suggested to introduce the measurement restrictions between SSB with serving cell PCI and SSB with PCI different from the serving cell.
Proposal 6: It is suggested that the existing cell detectable conditions used in SMTC based intra-frequency measurements can be reused as the known cell condition for non-serving cell SSB configured for L1-RSRP measurements.
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