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1 Introduction
In this meeting, we will provide our view regarding to inter-cell beam management, some open issues are as follows:
	· Timing offset and UE behavior within SMTC
· L1-RSRP measurement Flow
· Rx beam assumption outside SMTC
· Measurement period for inter-cell measurement


2 Beam measurement for inter cell management
2.1 Timing offset and UE behavior within SMTC
In last meeting, it’s agreed that for inter-cell L1-RSRP measurement performed outside SMTC for FR1 and FR2, the timing offset between a serving cell and a cell with different PCI is within one CP and take one FFT as the assumption. It’s FFS for timing offset assumption for inter-cell L1-RSRP measurement performed inside SMTC. The agreements are as follows:
	· For inter-cell L1-RSRP measurement performed inside SMTC
· In FR1, FFS for whether UE is able to simultaneous measure L1 for serving cell and non-serving cell within SMTC
· Option 1: UE is able to simultaneous measure L1 for serving cell and non-serving cell within SMTC assuming L1-RSRP is intermediate results of L3-RSRP measurement, i.e., without L3 filter, UE could obtain the L1 results
· Option 2: UE is NOT able to simultaneous measure L1 for serving cell and non-serving cell within SMTC considering side condition (SNR range) is different for L3 and L1 measurement which result in different UE complexity
· FFS: In FR2, requirements will be specified regardless the timing offset assumptions between serving cell and cell with different PCI.




If SSB configuration for L1 measurement are fully overlapped with SMTC, UE will perform inter-cell L1-RSRP within SMTC. Since it’s agreed in WID that no L3 measurement will be impacted, the same RX beam used for L3 measurement will be used for L1 measurement as well. Intermediate results of L3-RSRP measurement can be used for L1 measurement for both FR1 and FR2, e.g. single sample will be used. For legacy L3 measurement, there is no timing offset assumption. Therefore, there can be no timing offset assumption if intermediate results of L3-RSRP measurement can be used for L1 measurement.
Proposal 1: If SSB configuration for L1 measurement are fully overlapped with SMTC, the same RX beam will be used for L3 and L1 measurement inside SMTC. Intermediate results of L3-RSRP measurement can be used for L1 measurement for both FR1 and FR2 and there is no need to specify timing offset assumption for this case.
If SSB configuration for L1 measurement are partially overlapped with SMTC, UE can perform inter-cell L1-RSRP both inside and within SMTC. When performing L1-RSRP measurement within SMTC, the same RX beam used for L3 measurement will be used for L1 measurement as well. In this case, since the timing offset is assumed to be within one CP outside SMTC, the timing offset will be the same for SSB either outside or within SMTC. Therefore, If SSB configuration for L1 measurement are partially fully overlapped with SMTC, timing offset assumption will be within one CP inside SMTC.
Proposal 2: If SSB configuration for L1 measurement are partially overlapped with SMTC, UE can perform inter-cell L1-RSRP both inside and within SMTC. Inside SMTC, the same RX beam will be used for L3 and  measurement and timing offset assumption inside SMTC will be within one CP.
2.2 L1-RSRP measurement Flow
The open issue in last meeting is as follows:
	· RAN4 will further study the flow for L1-RSRP measurement, (e.g., whether the L3 measurement will be configured before L1 measurement configuration.)  



From our understanding, first we will perform L3 measurement to find suitable cell, then we need to further evaluate beam quality for the identified neighbor cell. L1-RSRP of neighbor cell beam measurement is performed after L3 inter-cell measurement. 
Proposal 3: L3 measurement will be configured before L1 measurement configuration.
2.2 Rx beam assumption outside SMTC
In last meeting, it’s agreed that rough beam will be used for L3 measurement and fine beam will be used for L1 measurement outside SMTC. it’s still FFS whether the RX beam is the same for serving cell and cell with different PCI outside SMTC. We think since the cells position may be different, it’s reasonable to assume different RX beam for serving cell and cell with different PCI.
Proposal 4: For SSB outside SMTC, RX beam will be different for serving cell and cell with different PCI.
Since it’s intra-frequency case, the most applicable SSB configuration is that SSB configuration for serving cell and cell with different PCI are the same, i.e. fully overlapped. we suggest to prioritize the scenario that SSB configuration for serving cell and cell with different PCI are the same.
Proposal 5: Prioritize the requirement for the scenario that SSB configuration for serving cell and cell with different PCI are the same, i.e. SSB configuration are fully overlapped for serving cell and cell with different PCI.
Therefore, a sharing factor is needed for this case. The sharing factor, X, will be in introduced on top of P factor, i.e. X*P. where P factor is designed to solve this confliction when SSB for serving cell measurement(RLM/BFD/L1-RSRP) is overlapped with SMTC and Gap. Here, for the value of X, we suggest to prioritize the serving cell L1 measurement. Therefore, X=3, which means that one SSB will be used for inter-cell L1-RSRP every three SSB resources. 
Proposal 6: If SSB configuration for serving cell and cell with different PCI are fully overlapped, a sharing factor X is needed on top of P factor for inter-cell L1-RSRP measurement, where X=3.
However, in this case, the serving cell L1 measurement period will be extended by 1.5 times since SSB will be shared between different cells. In legacy, N=8 is defined for RX beam sweeping. When performing L3 measurement, UE can still attain some initial RX beam sweeping result for the cell. Then for inter-cell L1 measurement, some smaller number can be defined for RX beam sweeping factor, e.g. N=4 or 5. Therefore, with the reduced RX beam sweeping factor, the impact to legacy serving cell L1 measurement will be reduced. 
Proposal 7: RX beam sweeping factor can be further reduced for inter-cell L1-RSRP measurement , e.g. N=4 or 5 to minimize the impact to serving cell L1 measurement.
2.4 Measurement period for inter-cell measurement
In last meeting, it’s agreed that the measurement period for L1-RSRP measurement of cell with different PCI will be specified for measurement within STMC and outside SMTC.
	· L1-RSRP measurement requirement for cell with different PCI will be specified for known condition and unknown condition 
· Known condition for cell with different PCI shall include at least 
· RAN1 agreements for non-serving cell, i.e., same center frequency, SCS, SFN offset 
· Cell detectable condition (FFS : existing intra-frequency measurement can be reused) 
· Timing alignment between serving cell and cell with different PCI are within CP 
· FFS other conditions 
· For FR1 and FR2, the requirements for L1-RSRP measurement of cell with different PCI will be specified for measurement within STMC and outside SMTC 



If SSB configuration for inter-cell beam measurement is fully overlapped with SMTC and the cell is known, inter-cell L1-RSRP will be performed inside SMTC. The measurement period will be similar to T SSB_measurement_period_intra  which is defined in 9.2.5.2, where one or three samples will take place of 5 samples for FR1 and 8 or 24 samples will be used for FR2 assuming RX beam sweeping factor is 8.
Proposal 8: If SSB configuration for inter-cell beam measurement is fully overlapped with SMTC and the cell is known, the measurement period will be similar to T SSB_measurement_period_intra  defined in 9.2.5.2, where one or three sample will take place of 5 samples for FR1 and 8 or 24 samples will be used for FR2.
If SSB configuration for inter-cell beam measurement is partially overlapped with SMTC and the cell is known, since we suggest to prioritize the requirement for scenario that SSB configuration for serving cell and cell with different PCI are the same, i.e. fully overlapped. the legacy measurement period for serving cell L1-RSRP can be used as starting point. A sharing factor, X,  can be further introduced for FR2 and Ninter is RX beam sweeping factor for inter-cell.
Table 3: Measurement period Tintercell_L1-RSRP_Measurement_Period_SSB for FR2
	Configuration
	Tintercell_L1-RSRP_Measurement_Period_SSB (ms) 

	non-DRX
	max(TReport, ceil(M*P*Ninter*X)*TSSB)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P* Ninter*X)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(1.5*M*P* Ninter*X)*TDRX

	Note:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.



We also understand that the known condition will have scheduling restraints on the NW, i.e. NW will schedule L1-RSRP within 5s after L3 measurement. Therefore, the delay requirement for unknown case can also be defined. If a cell is unknown, the total measurement delay will consider extra cell searching time and SSB index acquiring time. The total delay time is Tcell search + Tmeasurement + TSSB index.
In legacy L3 measurement, TPSS/SSS_sync_intra is used for PSS/SSS detection and cell rough time synchronization. In current inter-cell beam measurement, however, PCI will be provided, therefore, we don’t need to detect PSS/SSS anymore. Besides, the SINR condition is different either. Then the question is what’s the time we need for cell rough time synchronization, Tcell search. It’s similar with the cell search time, Tsearch,  in HO.  For example, one SSB sample may be used for cell timing search. 
TSSB_time_index_intra is the time to obtain SSB index by PBCH decoding. Here, since we are performing beam measurement and SSB index is needed for RX beam sweeping as well as beam reporting. Therefore, TSSB index is still needed, the value can’t be re-used since the side condition for L3 measurement and L1 beam measurement is different. The exact value is FFS.
Since it’s intra-frequency case, there are several cases that SSB index deriving time can be skipped. For FR1 TDD and FR2 case, and in FR1 FDD where deriveSSB-IndexFromCell is enabled, SSB index acquiring time can be skipped.
Proposal 9: If the cell is unknown,  extra cell search time and SSB index deriving time may be needed, the total delay time is Tcell search + Tmeasurement + TSSB index.
If SSB configuration is the same for serving cell and cell with different PCI, and timing offset is assumed to be less than CP, serving cell timing and SSB index can be used for cell with different PCI, then cell search time and SSB index deriving time can be skipped.
Proposal 10: For unknown case,  if SSB configuration for serving cell and cell with different PCI are the same and timing offset is assumed to be less than CP, cell search time and SSB index deriving time can be skipped.
3  Conclusion
In this contribution, we provide our views regarding inter-cell beam management in FeMIMO:
Proposal 1: If SSB configuration for L1 measurement are fully overlapped with SMTC, the same RX beam will be used for L3 and L1 measurement inside SMTC. Intermediate results of L3-RSRP measurement can be used for L1 measurement for both FR1 and FR2 and there is no need to specify timing offset assumption for this case.
Proposal 2: If SSB configuration for L1 measurement are partially overlapped with SMTC, UE can perform inter-cell L1-RSRP both inside and within SMTC. Inside SMTC, the same RX beam will be used for L3 and  measurement and timing offset assumption inside SMTC will be within one CP.
Proposal 3: L3 measurement will be configured before L1 measurement configuration.
Proposal 4: For SSB outside SMTC, RX beam will be different for serving cell and cell with different PCI.
Proposal 5: Prioritize the requirement for the scenario that SSB configuration for serving cell and cell with different PCI are the same, i.e. SSB configuration are fully overlapped for serving cell and cell with different PCI.
Proposal 6: If SSB configuration for serving cell and cell with different PCI are fully overlapped, a sharing factor X is needed on top of P factor for inter-cell L1-RSRP measurement, where X=3.
Proposal 7: RX beam sweeping factor can be further reduced for inter-cell L1-RSRP measurement , e.g. N=4 or 5 to minimize the impact to serving cell L1 measurement.
Proposal 8: If SSB configuration for inter-cell beam measurement is fully overlapped with SMTC and the cell is known, the measurement period will be similar to T SSB_measurement_period_intra  defined in 9.2.5.2, where one or three sample will take place of 5 samples for FR1 and 8 or 24 samples will be used for FR2.
Proposal 9: If the cell is unknown,  extra cell search time and SSB index deriving time may be needed, the total delay time is Tcell search + Tmeasurement + TSSB index.
Proposal 10: For unknown case,  if SSB configuration for serving cell and cell with different PCI are the same and timing offset is assumed to be less than CP, cell search time and SSB index deriving time can be skipped.
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