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1 Introduction

It has been agreed in RAN2 that two levels of network controlled mobility will be supported in NR.
· RRC driven at 'cell' level.

· Zero/Minimum RRC involvement (e.g. at MAC /PHY) 
The intention of this contribution is to given some initial thought on the Zero/Minimum RRC involvement mobility.
2 Consideration on the Zero/Minimum RRC involvement (i.e. Beam mobility)

For the reference signal used for “Zero/Minimum RRC involvement”, the following agreements have been made in RAN1#86bis [1]

------------------------------------- RAN1 agreements ---------------------------------------------

· At least the following RSs are supported for NR downlink

· CSI-RS: Reference signal with main functionalities of CSI acquisition, beam management
· FFS: RRM measurement 

· DM-RS: Reference signal with main functionalities of data and control demodulation
· FFS: channel state information estimation and interference estimation

· FFS: beam management

· Reference signal for phase tracking
· FFS: Whether DM-RS extension can be applied or not

· FFS whether new RS or RS for other functionalities can be used
· Reference signal for time/freq. tracking
· FFS whether new RS or RS for other functionalities can be used
· Reference signal for Radio link monitoring

· FFS whether new RS or RS for other functionalities can be used

· RS for RRM measurement

· FFS whether new RS or RS for other functionalities can be used
------------------------------------- RAN1 agreements ---------------------------------------------

Based on the agreements above, it can be observed that, at least, the CSI-RS will be used for the beam management. Since the Zero/Minimum RRC involvement is mainly based on the beam management, we think, at least, the CSI-RS will be used for the Zero/Minimum RRC involvement. In addition, considering the beam used for data transmission may be changed fast and frequently, the measurement result on CSI-RS should be report to NR through physical layer.

Proposal 1: At least, the CSI-RS will be used in the Zero/Minimum RRC involvement mobility. And the measurement result on CSI-RS can be report to NR through physical layer directly.

With the measurement result on CSI-RS from UE, the NW can select the proper TRP/beam(s) for transmission dynamically. Considering the beam management will be handled in MAC/PHY layer, and TRP/Beam used for transmission may be changed very quickly and frequently, it does make no sense for the RRC/RRM 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.

Proposal 2: 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 CSI-RS, the following the work assumption has been made in RAN1#86bis[1]:
------------------------------------- RAN1 working assumption---------------------------------------------

· CSI-RS:

· CSI-RS is UE-specifically configured

· Multiple UE may be configured with the same CSI-RS

· The signal structure for CSI-RS can be specifically optimized for the particular procedure
· Note: CSI-RS can also be used for CSI acquisition

------------------------------------- RAN1 working assumption---------------------------------------------

Based on the working assumption above, it can be observed that the CSI-RS should be UE-specifically configured, which is quite similar as the CSI-RS used in LTE. So, In order to process the beam management, a set of CSI-RS should be configured to UE by dedicated signaling. 
Proposal 3: For the purpose of Zero/Minimum RRC involvement mobility, a set of CSI-RS should be configured to UE by dedicated signalling . 

As the analysis given in [2], a cell may consist of many TRPs/Beams, and it may be difficult for the NW to configure the CSI-RS for all the TRPs/Beams belonging to the cell at the very beginning. So, with the moving of UE, the CSI-RS set needs to be updated to include/exclude the TRPs/beams accordingly. One example is given as follow:
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Figure 1: Example for the maintenance of CSI-RS set

Based on the figure above, it can be observed that the CSI-RS set may need to be updated even in case the UE is moving within one cell (i.e. no handover is triggered).

Proposal 4: The CSI-RS set should be updated/maintained based on the movement of UE. 

Since the CSI-RS set is configured/updated by the NW, the NW should be able to select/determine the suitable CSI-RS for the CSI-RS set during the movement of UE. Based on the example above, it can be observed that the CSI-RS set can be determined by the location of UE and the location of UE can be estimated by either the UL sounding reference signal and measurement result reported from UE on the DL reference RS, including both UE specific RS and non-UE specific RS.  
Proposal 5: Both the UL sounding reference signal and measurement result reported from UE on the DL reference signal (including both UE specific RS and non-UE specific RS) can be used in the maintenance of CSI-RS set.

Although it is clear that the CSI-RS should be configured to UE through dedicate signaling, it is still not clear whether the RRC signaling and/or the MAC CE should be used in the CSI-RS set maintenance. In LTE, the maintenance of CSI-RS set is handled by RRC signaling, and whenever a CSI-RS set update is required, one RRC reconfiguration procedure will be triggered to update the CSI-RS set. Since we agree to take the CP of LTE as baseline, we propose to consider the RRC based CSI-RS set maintenance as baseline.

Proposal 6: RRC signaling based CSI-RS set configuration/maintenance should be considered as baseline.

In the in-door/hot spot scenario, lots of TRPs/Beams may be deployed within one cell close to each other, in which case the update of CSI-RS set may become more frequently and rapidly. Considering frequently and rapidly RRC signaling based CSI-RS set update may lead to negative impact on the signaling load, some enhancement can also be considered to enable the MAC CE based CSI-RS maintenance.

Proposal 7: MAC CE based CSI-RS maintenance can be studied in this SI.

3 Conclusion

It is proposed that RAN2 discuss and adopt on following proposals:
Proposal 1: At least, the CSI-RS will be used in the Zero/Minimum RRC involvement mobility. And the measurement result on CSI-RS can be report to NR through physical layer directly.

Proposal 2: 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.

Proposal 3: For the purpose of Zero/Minimum RRC involvement mobility, a set of CSI-RS should be configured to UE by dedicated signalling. 
Proposal 4: The CSI-RS set should be updated/maintained based on the movement of UE. 

Proposal 5: Both the UL sounding reference signal and measurement result reported from UE on the DL reference signal (including both UE specific RS and non-UE specific RS) can be used in the maintenance of CSI-RS set.
Proposal 6: RRC signaling based CSI-RS set configuration/maintenance should be considered as baseline.

Proposal 7: For purpose of “Zero/Minimum RRC involvement mobility”, the MAC CE based CSI-RS set maintenance can be studied in this SI.
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