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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
On beam-level network controlled mobility (i.e. including all CSI-RS acquisition, beam-managements and L3 mobility), RAN1 has made progresses which we should note: 

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)
......

· For CONNECTED mode RRM measurement for L3 mobility based on CSI-RS, NR supports following targets for CSI-RS design and configuration:

· Design:

· Reuse CSI-RS design for beam management as baseline
· Identify additional requirements on the CSI-RS to support L3 mobility
……

· The time synchronization reference for a CSI-RS for L3 mobility is the frame/slot/symbol timing of a cell.

· Note: The frame/slot/symbol timing of the cell can be obtained from an SS block

· FFS: Note: timing synchronization between CSI-RS and SS block of the cell is assured. Timing synchronization refers to frame/slot/symbol timing.

· NR cell ID for time reference of CSI-RS(s) is informed to the UE
From RAN1#89 [2]:  

· Cell-specifically configured CSI-RS is not supported for beam management
……
· RAN1 provides the following response to Question 1 (response to R1-1709061):
· The design of CSI-RS for L3 mobility should reuse the CSI-RS design for beam management as a baseline. 

· CSI-RS for L3 mobility can have same, partly same or different configuration from CSI-RS for beam management.
With the above RAN1 agreements, we can observe CSI-RS configuration for CSI acquisition is considered as the basic common framework for both beam managements and L3 mobility. However since RRC-based Measurement Report will be used for L3 mobility, CSI reporting mechanism for CSI acquisition would be considered as the basic common framework only for beam managements. 
[Observation1]: CSI-RS configuration for CSI acquisition is considered as the basic common framework for both beam managements and L3 mobility.
[Observation2]: CSI reporting mechanism for CSI acquisition is considered as the basic common framework for beam managements.

According to RAN1 progress, three CSI reporting options can be configured for CSI acquisition and we think all options should be allowed for beam-managements as well. 
· Option1: Periodic CSI reporting

> With this option, RRC configures CSI-RS resources and CSI reporting. CSI reporting is triggered by reception of RRC connection reconfiguration including CSI-RS resources and reporting configuration. CSI reporting is done via L1 UL control channel. RAN2 implication will be RRC configuration on CSI-RS resource and CSI reporting parts. 

· Option2: Aperiodic CSI reporting (one-shot)

> With this option, RRC configures CSI-RS resources. CSI reporting is triggered by L1 DL control channel and CSI reporting is done via L1 UL control channel. RAN2 implication will be RRC configuration on CSI-RS resource part. 
· Option3: CSI reporting based on semi-persistent CSI-RS configuration (multi-shots)

> With this option, RRC configures CSI-RS resources. However MAC CE signaling activates and deactivates the configured CSI-RS resources. CSI reporting is triggered by L1 DL control channel and CSI reporting is done via L1 UL control channel. RAN2 implication will be RRC configuration on CSI-RS resource and MAC CE based activation/deactivation of the configured CSI-RS resources. 

[Proposal1]: RAN2 is asked to confirm the following RAN2 impacts to support CSI-RS configuration and CSI reporting for CSI acquisition and beam managements: 

· RRC configuration of CSI-RS resources for periodic, one-shot aperiodic and multi-shots CSI reporting.

· RRC configuration of CSI reporting for periodic CSI reporting. 

· MAC CE signaling for activation and deactivation of the configured CSI-RS resources for multi-shot CSI reporting. 

Given that the same CSI-RS configuration framework is used for L3 mobility, RRC signaling of CSI-RS resource configuration is also needed for L3 mobility.
[Proposal2]: RAN2 is asked to confirm similar RRC-based CSI-RS resource configuration is needed for L3 mobility. 
As agreed in RAN1, although the same framework is used, actual configuration may be same/partially same/different for CSI-acquisition, beam-managements and L3 mobility. Therefore, RRC signaling should be able to configure separately for each case. For L3 mobility, CSI-RS reporting configuration is already configured as a part of measurement reporting configuration, which is already different from CSI-RS reporting from CSI acquisition and beam-managements.

[Proposal3]: CSI-RS resources and CSI reporting configuration should be allowed to be configured in separate for CSI acquisition, beam-managements or L3 mobility. 

In LTE, CSI-RS resource and reporting configuration is included into physical dedicated configuration. Note it was mainly for the purpose of CSI acquisition. We think it is still valid for NR and it will be also applicable for the purpose of beam-managements. However it seems more natural to include the configuration into measurement configuration for L3 mobility purpose. 
[Proposal4]: CSI-RS resource and CSI reporting configurations for CSI acquisition and beam-managements are included into physical dedicated configuration. CSI-RS resource and CSI reporting configuration (i.e. measurement reporting configuration) for L3 mobility is included into measurement configuration.

Regardless of where to put CSI-RS resource and reporting configuration, it will be good to have common information structure although the detailed containing information may be somewhat different. We think the structure of measurement configuration (i.e. object configuration, reporting configuration, and measurement id to link object and reporting configuration) is well-organized and it seems quite aligned with CSI-RS configuration and CSI reporting thanks to similar characteristics. 
[Proposal5]: Similar to measurement configuration structure, common information structure with CSI-RS object configuration, CSI reporting configuration and CSI-RS measurement id to link CSI-RS object and CSI reporting is applied for CSI acquisition and beam managements.
Due to limit of resources, we do not think CSI reporting for all CSI-RS resources in a cell would be realistic option for CSI acquisition or beam-managements. Note in LTE with the similar reason, event-triggered measurement reporting (i.e. event C1: CSI-RS resource becomes better than threshold, event C2: CSI-RS resource becomes offset better than reference CSI-RS resource) was introduced in Rel-12 CoMP. We think the motivation is still valid and similar reporting mechanism is necessary for NR. 
[Proposal6]: As in LTE, following CSI-RS measurement reporting events are introduced. 

· CSI-RS resource becomes better than threshold

· CSI-RS resource becomes offset better than reference CSI-RS resource
3. Conclusions

In this contribution, we had discussion on RAN2 implications from CSI-RS acquisition, beam-managements and L3 mobility and the following observations and proposals are made: 
[Observation1]: CSI-RS configuration for CSI acquisition is considered as the basic common framework for both beam managements and L3 mobility.

[Observation2]: CSI reporting mechanism for CSI acquisition is considered as the basic common framework for beam managements.

[Proposal1]: RAN2 is asked to confirm the following RAN2 impacts to support CSI-RS configuration and CSI reporting for CSI acquisition and beam managements: 

· RRC configuration of CSI-RS resources for periodic, one-shot aperiodic and multi-shots CSI reporting.

· RRC configuration of CSI reporting for periodic CSI reporting. 

· MAC CE signaling for activation and deactivation of the configured CSI-RS resources for multi-shot CSI reporting. 

[Proposal2]: RAN2 is asked to confirm similar RRC-based CSI-RS resource configuration is needed for L3 mobility. 

[Proposal3]: CSI-RS resources and CSI reporting configuration should be allowed to be configured in separate for CSI acquisition, beam-managements or L3 mobility. 

[Proposal4]: CSI-RS resource and CSI reporting configurations for CSI acquisition and beam-managements are included into physical dedicated configuration. CSI-RS resource and CSI reporting configuration (i.e. measurement reporting configuration) for L3 mobility is included into measurement configuration.

[Proposal5]: Similar to measurement configuration structure, common information structure with CSI-RS object configuration, CSI reporting configuration and CSI-RS measurement id to link CSI-RS object and CSI reporting is applied for CSI acquisition and beam managements.

[Proposal6]: As in LTE, following CSI-RS measurement reporting events are introduced. 

· CSI-RS resource becomes better than threshold

· CSI-RS resource becomes offset better than reference CSI-RS resource
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