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1. Introduction
The discussion on the requirements for inter-cell beam management has been ongoing for the last few meetings. A WF with the agreements and open issues was agreed in [1]. In this paper we discuss some of these open issues.
2. Discussion
The agreements and open issues captured in [1] are listed below.
· Requirements for inter-cell L1-RSRP measurement

· 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 

· RAN4 will further study the measurement behaviour if timing offset is more than CP 

· 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.
· The same Rx beam assumption as serving cell measurement will be used for cell with different PCI, i.e., rough beam for L3 measurement and fine beam for L1 measurement for outside SMTC 

· RAN4 will further study whether using same RX beam assumption for L3 and L1 inside 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 

· RAN4 will further study the flow for L1-RSRP measurement, (e.g., whether the L3 measurement will be configured before L1 measurement configuration.)  

· RAN4 will further study the measurement requirements for L1-RSRP measurement taking the existing R15/16 measurement requirements as starting point

· RAN4 will further study the sharing factor for the case that SSB for serving cell and cell with different PCI are fully overlapped

· 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 
For the inter-cell beam management, the UE is supposed to report the same number of beams (maximum of 4) as for legacy L1-RSRP measurements. As the number of beams to be reported is not increased, the total number of measurement occasions does not need to be changed. Based on this observation, most of the L1-RSRP measurement requirements can be reused as they are. The main difference compared to measuring only signals from the serving cell will be handling of larger time offsets. 
Below we will briefly discuss some of the issues from [1] by also taking into account the observations above.
· For inter-cell L1-RSRP measurement performed inside SMTC

· FFS: In FR2, requirements will be specified regardless the timing offset assumptions between serving cell and cell with different PCI.

For these measurements, the scheduling restrictions apply and they are designed such that neighbor cells with time offsets larger than the CP can also be measured, hence, there should be no issue with a UE measuring L1-RSRP for non-serving cells.

Observation 1: UEs should be able to measure L1-RSRP for non-serving cells irrespective of the timing offset within SMTC

· The same Rx beam assumption as serving cell measurement will be used for cell with different PCI, i.e., rough beam for L3 measurement and fine beam for L1 measurement for outside SMTC 
All the measurements should be consistent (same level of beams should be used) such that the network can make correct mobility decisions. Hence, all the measurements should be performed on the same set of beams for the serving and neighbor cells.
· RAN4 will further study whether using same RX beam assumption for L3 and L1 inside SMTC
measurements should be consistent such that there is apple to apple comparison
Even inside the SMTC, the same measurement principle should still hold. As the UE is expected to track/measure the same number of beams, the same number of measurement occasions would be needed.
Observation 2: Same Rx beam set should be used for all measurements of the same type.

· 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
The most important condition for determining whether a cell is known/unknown is whether it has been recently detectable such that the UE can directly perform RSRP measurement.
Observation 3: Whether the cell has been detectable in last X seconds should be the main criteria for determining known/unknown cell.
· RAN4 will further study the flow for L1-RSRP measurement, (e.g., whether the L3 measurement will be configured before L1 measurement configuration.) 
The UE is expected to constantly perform search and measurements on the intra-frequency neighbor cells. As such, it is expected that a UE will first detect a neighbor cell and then start performing L1-RSRP inter-cell measurements. From this point of view, it does not seem necessary to add any condition such as L3 measurements being configured.
· RAN4 will further study the measurement requirements for L1-RSRP measurement taking the existing R15/16 measurement requirements as starting point
In order for this new feature to be useful to the network, the measurement requirements should be the same as legacy. This is also important to maintain the consistency of the measurements such that the network can make correct mobility decisions.
Observation 4: Measurement requirements should be the same as legacy such that measurement consistency is maintained.
· RAN4 will further study the sharing factor for the case that SSB for serving cell and cell with different PCI are fully overlapped
Several sharing factors are defined for measurements (especially in FR2) because the measurement occasions have to split among different types of measurements. For inter-cell beam management, the same measurement occasions are expected to be used as for serving cell beam measurements. Hence, the same sharing factors are expected to be reused.
Observation 5: The same sharing factors should be reused for neighbor cell L1-RSRP measurements.
3. Conclusion
In this paper we discussed some of the open issues regarding the requirements for inter-cell beam management.

For the inter-cell beam management, the UE is supposed to report the same number of beams (maximum of 4) as for legacy L1-RSRP measurements. As the number of beams to be reported is not increased, the total number of measurement occasions does not need to be changed. Based on this observation, most of the L1-RSRP measurement requirements can be reused as they are. The main difference compared to measuring only signals from the serving cell will be handling of larger time offsets. 
Observation 1: UEs should be able to measure L1-RSRP for non-serving cells irrespective of the timing offset within SMTC

Observation 2: Same Rx beam set should be used for all measurements of the same type.
Observation 3: Whether the cell has been detectable in last X seconds should be the main criteria for determining known/unknown cell.
Observation 4: Measurement requirements should be the same as legacy such that measurement consistency is maintained.
Observation 5: The same sharing factors should be reused for neighbor cell L1-RSRP measurements.
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