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Introduction
[bookmark: OLE_LINK147][bookmark: OLE_LINK148]In RAN#94bis meeting, the following agreements were achieved.
Agreements:
	1 NR eNB corresponds to 1 or many TRPs.
Two levels of network controlled mobility:
1: RRC driven at 'cell' level.
2: Zero/Minimum RRC involvement (e.g. at MAC /PHY) 
In this contribution, we analyse the mobility scenarios and then discuss the two levels of mobility based on each scenario separately.
Discussion 
2.1 Mobility Scenarios
According to [1], one gNB corresponds to one or many TRPs. In our understanding, one TRP may consist of multiple narrow beams and the coverage of a TRP is the same as the region of these beams. There may be two types of beams. One is serving beam which is currently used by gNB and UE, the other is candidate beam which is configured to provide additional radio resources. For one UE, a serving beam group and a candidate beam group which comprises one or several beams respectively could be applied. UE contexts are maintained within one gNB.
Based on the above assumptions on deployment scenarios, the mobility scenarios can be classified as the following three types, figure 1 shows an example.
· Scenario 1: Intra-TRP inter-beam mobility
· Scenario 2: Intra-gNB inter-TRP mobility
· Scenario 3: Inter-gNB mobility


Figure 1: scenarios of intra NR mobility 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 1:  It is proposed to study the three intra-NR mobility scenarios: 1) intra-TRP inter-beam mobility; 2) intra-gNB inter-TRP mobility; 3) inter-gNB mobility.
2.2 Two level mobility
As mentioned above, UE may be served by a group of beams. When the signalling quality of current serving beam(s) degrades, UE may be served by the candidate beam(s) with better quality. The degraded beam(s) may be one or many beams of the serving set or even all the beams. The associated signalling interaction during intra-TRP inter-beam mobility should be more efficient and much faster.
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]In scenario1, beam level measurement may be carried out periodically or aperiodically. The measurement type can be uplink measurement or/and downlink measurement. Based on the measurement results and loading of each beam in this TRP, MAC initiates mobility procedure and performs mobility management.  
The procedure for MAC level mobility is applied as below: 
Step 1: MAC triggers the measurement of candidate beams (e.g. CSI-based measurements) taking into account the quality of current serving beams. 
Step 2: MAC decides which beam needs to be update based on the measurement result in step 1. 
Step 3: MAC configures the target beams to UE using PDCCH or control element like MAC CE. 
In scenario 2, all the serving beams in source TRP need to be replaced by candidate beams in target TRP in the same gNB, where the UE context is stored. Beam level measurement can be managed by MAC layer. Besides, the loading balance among different TRPs can also be managed by MAC. In this scenario, gNB is responsible for path management between  TRP in the same gNB for UEs, i.e. to indicate which path is to be added, released or modified.
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]In scenario1 and 2, MAC performs mobility control, including beam level measurement management, mobility decision and the mobility execution.
Proposal 2: MAC controlled beam level mobility is applied in scenario 1 intra-TRP inter-beam mobility and scenario 2 intra-gNB inter-TRP mobility.
[bookmark: OLE_LINK151]In scenario 3, when UE moves to a different gNB, UE context and untreated data in source gNB need to be transferred to the target gNB, and the security parameters also need to be reconfigured. Considering all these procedures need the involvements of RRC signalling, RRC layer is suitable for mobility management in scenario 3. The mobility procedure in this scenario is similar to legacy LTE. RRC makes a decision on suitable beams based on the beam level measurement, and informs UE the target beams by RRC through RRC signalling or by MAC through PDCCH or MAC CE. All the current serving beams will be replaced by the candidate beams in the target gNB. 
[bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK24]Proposal 3: RRC performs mobility management in scenario 3 inter-gNB mobility. 
Conclusions
We discussed in this document the intra-NR mobility scenarios and the two levels of mobility, and came to the following proposals:
Proposal 1:  It is proposed to study the three intra-NR mobility scenarios: 1) intra-TRP inter-beam mobility; 2) intra-gNB inter-TRP mobility; 3) inter-gNB mobility.
Proposal 2: MAC controlled beam level mobility is applied in scenario 1 intra-TRP inter-beam mobility and scenario 2 intra-gNB inter-TRP mobility.
Proposal 3: RRC performs mobility management in scenario3 inter-gNB mobility. 
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