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1. Introduction

Beam-level network controlled mobility was a bit discussed at RAN2#97bis and the following agreements were made:

· RRC/RRM shall not be required to know which beam is actually being used for transmission at a certain time. And the “beam switch procedure” in “Zero/Minimum RRC involvement” should be transparent to RRC/RRM.
· For the purpose of Zero/Minimum RRC involvement mobility, a the CSI-RS configuration should be at least configurable to UE by dedicated signalling (does not preclude this CSI-RS configuration being used for other purposes)

· UL SRS or measurements reported from UE on the DL reference signal, or other information known to the network, can be used in the maintenance of CSI-RS configuration.

· FFS whether CSI-RS configuration for Zero/Minimum RRC involvement mobility and measurement reporting for maintenance of CSI-RS configuration is within RRC or MAC or L1.

In this contribution, we would like to further discuss RAN2 implications for beam-level network controlled mobility. 

2. Discussion
During the latest meetings, RAN1 made the following agreements on beam managements: 

From RAN1#88bis [1]:  
· RAN 1 should support common configuration framework for beam management and CSI acquisition
· Aspects specifically related to beam management into the merged framework to be incorporated

· Note: maximum number of simultaneously triggered report settings and the maximum number of links corresponding to those triggered settings can be different for reporting types (e.g. beam reporting, CSI reporting)

From RAN1#89 [2]:  

· Support spatial QCL assumption between antenna port(s) within a CSI-RS resource(s) and antenna port of an SS Block (or SS block time index) of a cell 

· The other QCL parameters not precluded 

· FFS: indication either explicit or implicit or  configurable or a default

· Note: default assumption may be no QCL

· Configuration of QCL for UE specific NR-PDCCH is by RRC and MAC-CE signalling

· Note that MAC-CE is not always needed
· FFS: necessity of DCI signalling
· Note: For example, DL RS QCLed with DMRS of PDCCH for delay spread, Doppler spread, Doppler shift, and average delay parameters, spatial parameters

· The following beam grouping criteria are considered:

· A1 (based on Alt 1): Different TRP TX beams reported for the same group can be received simultaneously at the UE. 

· A2 (based on Alt 2): Different TRP TX beams reported for different groups can be received simultaneously at the UE.

· Down selection of the beam grouping criteria by next meeting
· FFS in addition to the above grouping criteria, the following grouping criteria can be considered

· C1 (in combination with A1): Different TRP TX beams reported for different groups cannot be received simultaneously at the UE.

· C2 (in combination with A2): Different TRP TX beams reported for the same group cannot be received simultaneously at the UE.

· For beam management with beam group reporting the following quantities should be considered

· the max number of groups supported in the specification M, 

· the max number of Tx beams per group supported in the specification N

· the number of groups to report L 

· the number of Tx beams per group in the report Q

· FFS: UE-specific configuration of the parameters L, Q incorporating UE-capability information

· L = 1, Q = 1 are supported which implies no impact to reporting and indication overhead

· Companies are encouraged to evaluate performance to determine values of M, N, L, Q for the first release of NR 

· Decide on the values of L, M, N, Q supported by the spec to be able to determine impact on reporting and indication overhead 

· NR supports CSI-RS configuration to support Tx and/or Rx beam sweeping for beam management conveying at least the following information
· Information related to CSI-RS resource configuration

· E.g., CSI-RS RE pattern, number of CSI-RS antenna ports, CSI-RS periodicity (if applicable) etc.

· Information related to number of CSI-RS resources 

· Information related to number of time-domain repetitions (if any) associated with each CSI-RS resource

· FFS: details of time-domain repetitions, e.g., signaling for time-domain repetitions may not be explicit

· FFS signaling details, e.g., explicit indication vs implicit indication

· Note this does not imply particular option (IFDMA or subcarrier scaling or DFT based) for sub time unit partition 

· FFS: whether different sub-time units have same or different ports

· For aperiodic SRS transmission triggered by single aperiodic SRS triggering field, the UE can be configured to transmit N(N>1) SRS resources for UL beam management

· FFS transmit power for the N SRS resources for UL beam management  

· Cell-specifically configured CSI-RS is not supported for beam management

From RAN1 NR Ad-Hoc [3]: 

· RAN1 to study the relation (if any) between a measurement and/or reporting on a reference signal and a subsequent beam indication for beam management purposes

· Study the indicator(s) used for PDCCH and PDSCH 

· Study whether there is a relationship between the indicator types e.g. same type of indicator or different types

· Study L1-RSRP reporting of multiple beams considering
· Differential L1-RSRP for multiple beams

· Reference RSRP for L1-RSRP differential report, e.g., predefined or configurable

· Bit-width of reporting, 

· Number of groups/beams per group 

· UCI design of the beam reporting, 

· FFS: Other issues

· No consensus at this meeting to support L1-RSRP reporting of measurements on SS block for beam management procedures in Rel-15
With the yellow-highlighted RAN1 agreement parts, we can observe what RAN1 assumes: 

· Common configuration framework for beam managements and CSI acquisition.

· L1-RSRP is reported. 

· Mechanism to reduce the number of bits for L1-RSRP is studied in RAN1, which seems L1 reporting is assumed.   

· Details of reporting mechanism is under the discussion

With the above observations, it seems still somewhat pre-matured to see exact RAN2 implications. One clear RAN2 aspect will be configuration parts in order for beam management reporting. Either RRC or MAC signaling can be taken into account. Considering RRC signaling is used to configure L1 reporting for CSI acquisition (i.e. CSI reporting) in LTE and LTE should be the baseline unless significant motivation of the change is justified, we assume RRC signaling will be also baseline for the configuration for beam managements reporting. In addition to RRC-based configuration, MAC CE or L1 DCI based activation of the configured CSI-RS resources for CSI-RS transmission can be also considered. We think it is needed since aperiodic transmission of CSI-RS resource would be helpful for P2 and P3 and MAC CE based activation is preferred. “Common configuration framework for beam management and CSI acquisition” does not mean single configuration will be used for both beam managements and CSI acquisition purposes. Instead network should be allowed to set separate configurations for beam managements and CSI acquisition with the common configuration framework, e.g. CSI-RS for beam managements is likely to have limited number of antenna ports, while CSI-RS for CSI acquisition will not have such restriction, the number of configured CSI-RS resources for CSI and beam managements can be also different. 
[Proposal1]: RRC-based configuration for beam managements reporting is baseline. 

[Proposal2]: MAC-based activation of the configured CSI-RS resources for CSI-RS transmission is supported.

[Proposal3]: Separate configuration for beam management in addition to the one for CSI acquisition is supported.

On reporting aspect, our assumption is beam management reporting will be done in L1. Details of reporting mechanisms are still under the discussion, so it seems not clear yet whether we have periodic reporting, aperiodic reporting and reporting based on semi-persistent CSI-RS configuration similar to the ones for CSI acquisition or we have periodic reporting, event triggered reporting and event triggered periodic reporting similar to the ones for L3 mobility. In LTE, reporting events C1 (CSI-RS resource becomes better than threshold) and C2 (CSI-RS resource becomes offset better than reference CSI-RS resource) were defined for CSI acquisition in CoMP. However it seems not clear whether we can assume similar reporting events are needed for CSI acquisition and/or beam managements. 
[Proposal4]: Beam management reporting is done in L1. 

[Proposal5]: RAN2 needs to wait for more RAN1 progress on reporting events for beam managements. 

3. Conclusions

In this contribution, we see current RAN1 status and the corresponding RAN2 implications for beam managements and made the following proposals. 

[Proposal1]: RRC-based configuration for beam managements reporting is baseline. 

[Proposal2]: MAC-based activation of the configured CSI-RS resources for CSI-RS transmission is supported.

[Proposal3]: Separate configuration for beam management in addition to the one for CSI acquisition is supported.

[Proposal4]: Beam management reporting is done in L1. 

[Proposal5]: RAN2 needs to wait for more RAN1 progress on reporting events for beam managements. 
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