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1 Introduction
In last RAN2 meeting, following agreements were achieved on mobility without RRC involvement. 
	Agreements

1
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.

2
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)

=>
Ask RAN1 whether the CSI-RS configured for beam management is the same as the CSI-RS configured for RRM. Details of the question can be worked offline.

3
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.


This contribution provides analysis on the beam management framework according to the current RAN1 and RAN2 progress. 
2 Discussion
2.1 CSI-RS type
According to RAN1 progress, there are three types of CSI-RS transmission as below. Examples of realizing each type of CSI-RS transmission/ configuration are also provided. 
· Type-1:  Periodic CSI-RS transmission 
· L3: Network configures the candidate CSI-RS resources to UE; 
· L1: Within the RRC configured candidate CSI-RS resources, UE performs the L1 measurement and provides the L1 CSI report (Note: that both periodic and aperiodic CSI reports are supported.)
· L1: Network performs the scheduling based on the L1 CSI report. 
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Figure-1. Example of periodic CSI-RS scheme
· Type-2:  Semi-persistent CSI-RS transmission (i.e. multi-shot)

· L3: Network configures K CSI-RS resources to UE according to the network deployment;
· L2: Network activates/deactivates N out of K configured CSI-RS resources via MAC CE signaling; (Note: we assume the same way as LTE eFD-MIMO.)
· L1: Network transmits CSI-RS on the activated CSI-RS resources;
· L1: UE performs the L1 measurement on the activated CSI-RS resources and based on that provides the L1 CSI report; (Note: both periodic and aperiodic CSI reports are supported.)
· L1: Network performs the scheduling based on the L1 CSI report. 
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Figure-2. Example of semi-static CSI-RS scheme
· Type-3:  Aperiodic CSI-RS transmission (i.e. one shot)
· L3: Network configures K CSI-RS resources to UE according to the network deployment;
· L2/L1: CSI-RS resources triggering; 
· There are two options under RAN1 discussion, i.e. {MAC CE+L1 DCI} or {L1 DCI}. The difference between the two options lies in the lower layer signaling overhead, which does not impact RAN2 discussion. 
· L1: Network transmits the aperiodic CSI-RS in the same TTI with L1 DCI;

· L1: UE performs the L1 measurement on the triggered CSI-RS resource(s) and based on that provides the L1 CSI report; (Note: only aperiodic CSI report is supported.)

· L1: Network performs the scheduling based on the L1 CSI report. 
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Figure-3. Example of aperiodic CSI-RS scheme (DCI activation option)
2.2 Beam management
Figure-4 gives a network deployment scenario for example. In this example, there is one cell including two TRPs, TRP-1 and TRP-2, and each TRP with multiple beams. The CSI-RS resources include all the beams from one TRP. There are two scenarios for UE movement: scenario-1 shows UE movement within one TRP but can change serving beam, and scenario-2 shows UE movement across TRPs.  
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Figure-4. Example for the CSI-RS configuration and activation

For the periodic CSI-RS type, the transmission can be used for cell quality derivation and L3 mobility targeted RRM measurement.  We have send LS to RAN1 and ask them whether the same CSI-RS based RRM measurement framework can be used for RRM measurement and beam management.  We think thatit is possible and feasible to perform the beam management using events  similar to  LTE event C1/C2 for candidate CSI-RS resources selection. 
In the example in Figure-4 (scenario-2), network only configures the CSI-RS resources of TRP-1 to UE via RRC signaling, and when UE moved to the TRP-2, network would change the CSI-RS configuration to the TRP-2 via RRC signaling. 
Proposal 1: Based on periodic CSI-RS transmission, L3 can perform the beam management and select the candidate beam. 

For the semi-persistent and aperiodic CSI-RS type, L3 configured CSI-RSs are not transmitted until L1/L2 command activates them and the L2/L1 activation is introduced instead of RRC signaling is for dynamic and fast CSI-RS set reconfiguration according to the UE’s movement across different TRPs within one cell, as indicated in Figure-4. In the example in Figure-4, network would configure two CSI-RS sets via the RRC configuration according to the network deployment, according to the UE’s position; network can activate the corresponding CSI-RS set via L1/L2 command. To determine the right CSI-RS set to be activated, the network can consider the following two methods:
· Method 1: based on L1/L3 measurement report;
Based on the L1 CSI report or L3 measurement report or UL SRS measurement (in the UL/DL reciprocity case), network can be aware of the best beam, and the UE’s position, and then activate the corresponding CSI-RS set; 
· Method 2: based on new L2 measurement [1]
It would introduce a new L2 measurement framework, which is especially for the L2 beam management. And the benefit of it is the measurement evaluation is not too fast as L1 or too slow as L3, which would be good to adjust the activated CSI-RS set. 
Since the Method 2 would introduce a new measurement framework, which is a little complex. To resolve the appropriate measurement evaluation for L2/L1 CSI-RS set activation,  in our understanding, network can have some evaluation based on the several UE’s L1 CSI report or UL SRS measurement for a period, and then adjust the activated CSI-RS set based on the further evaluation based on L1 CSI report and SRS measurement. And all of it can be up to network implementation. 
Proposal 2: Network can configure the semi-persistent/aperiodic CSI-RS resources/sets via RRC signaling according to network deployment (confirmation of RAN1 agreement). 

Proposal 3: L1/L2 command can be used to activate the semi-persistent/aperiodic CSI-RS set for actual transmission (confirmation of RAN1 agreement). 
Proposal 4: It is up to network implementation to select the activated semi-persistent/aperiodic CSI-RS resources/sets. 
3 Conclusion

According to the analysis in section 2, it is proposed that:
Proposal 1: Based on periodic CSI-RS transmission, L3 can perform the beam management and select the candidate beam. 

Proposal 2: Network can configure the semi-persistent/aperiodic CSI-RS resources/sets via RRC signaling according to network deployment (confirmation of RAN1 agreement). 

Proposal 3: L1/L2 command can be used to activate the semi-persistent/aperiodic CSI-RS set for actual transmission (confirmation of RAN1 agreement). 

Proposal 4: It is up to network implementation to select the activated semi-persistent/aperiodic CSI-RS resources/sets. 
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