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Introduction
[bookmark: OLE_LINK147][bookmark: OLE_LINK148]As mentioned in [1], network controlled mobility is applied for the UE in RRC_CONNECTED and is dealt with or without RRC. The RRC driven mobility is responsible for the cell level mobility, i.e. handover. It is FFS whether there are cases for which intra-cell mobility needs to be handled by RRC. Besides, the definition of beam management has been achieved in RAN1. Beam management consists of a set of L1/L2 procedures to acquire and maintain a set of TRxP(s) and/or UE beams that can be used for DL and UL transmission/reception, which at least include beam determination, beam measurement, beam reporting and beam sweeping. Through UE measurement, selection of TRXP Tx beams/UE Rx beam(s) is supported in NR. The change of inter/intra TRxP beam(s) is also possible with beam management.
In this contribution, we discuss the intra-gNB mobility scenarios based on the above achievements in RAN1 and give some proposals on the scenarios of mobility without RRC. 
Discussion 
2.1 Mobility Scenarios
For inter-gNB handover has been discussed in [1], we focus on the intra-gNB handover in this contribution. Since one gNB corresponds to one or many TRxPs, the intra-gNB mobility scenarios can be classified as the following two types, and an example is shown in Figure 1.
· Scenario 1: Intra-TRxP inter-beam mobility
· Scenario 2: Intra-gNB inter-TRxP mobility 
In scenario 1 and 2, beam management is obligatory. A set of L1/L2 procedures are needed to acquire and maintain a set of TRxP(s). Since RLC and PDCP can’t recognize the beam(s), PHY and MAC should be responsible for beam management. 


Figure 1: Scenarios of intra-gNB mobility 
2.2 Intra-TRxP Mobility
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In scenario 1, UE may be served by a group of beams. When the signalling quality of current serving beam(s) degrades, UE can 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. In order to measure the beam quality, at least network triggered aperiodic beam reporting should be carried out. Based on the measurement results and the loads of each beam within a TRxP, gNB notify the selection of TRxP Tx beam(s) to UE. The associated signalling interaction during intra-TRxP inter-beam mobility should be more efficient and much faster. PHY signalling or control element like MAC CE is suitable for mobility management in scenario 1.  
The procedure for PHY and MAC level mobility in scenario 1 is described as below: 
Step 1: PHY and MAC trigger the measurement of candidate beams (e.g. CSI-based measurements) taking into account the quality of current serving beams. 
Step 2: PHY and MAC decide which beam needs to be updated based on the measurement results in step 1. 
Step 3: PHY and MAC configure the updated beams to UE using PDCCH or control element like MAC CE. 
In scenario 1, beam management is obligatory. PDCCH or control element like MAC CE can be used to notify the suitable beams to UE. 
Proposal 1: PHY and MAC level management can be applied to intra-TRxP inter-beam mobility.
2.3 intra-gNB inter-TRxP Mobility
In scenario 2, all the serving beams in source TRxP need to be replaced by candidate beams in target TRxP in the same gNB. We divide scenario 2 into two cases in order to discuss clearly:
Case 1: all the beams from different TRxPs have the same cell-level configurations;
Case 2: the beams from the same TRxP have the same cell-level configurations, but the beams from different TRxPs have different cell-level configurations.
For case 1, it is not necessary for UE to distinguish which TRxP the beams are from. So the mobility procedure in case 1 is similar to scenario 1. For case 2, UE needs to acquire the cell information of the beams, and then selects the suitable beams in the other TRxP. RRC should be involved to trigger cell and beam level measurement. After that, MAC triggers the measurements (e.g. CSI-based) of candidate beams. The procedure for PHY and MAC level mobility in scenario 2 case 2 is described as below: 
Step 1: RRC configure the cell level configurations of beams from the other TRxP to UE. This step can be optional when the beam configurations have already done to UE. 
Step 2: RRC and MAC trigger cell and beam level measurements.
Step 3: PHY and MAC decide which beams need to be updated based on the measurement results in step 2. 
Step 4: PHY and MAC activate the updated beams to UE using PDCCH or control element like MAC CE. 
Proposal 2: When beams from different TRxP with different cell-level configurations, RRC message is used to provide the cell-level configurations of beam to UE. 
In both cases of scenario 2, gNB is responsible for path management for UEs, i.e. to indicate which path is to be added, released or modified. PHY and MAC perform mobility control, including the beam level measurement management, the mobility decision and the mobility execution. PHY and MAC decide which beams need to be updated and then activate the particular beam(s) from the previously configured beams.
[bookmark: OLE_LINK151][bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK24]Proposal 3: PHY and MAC message is used to activate the particular beam(s) from the previously configured beams for intra-gNB inter-TRxP mobility. 
Conclusions
We discussed in this document the intra-gNB mobility scenarios and the two levels of mobility, then came to the following proposals:
Proposal 1: PHY and MAC level management can be applied to intra-TRxP inter-beam mobility.
Proposal 2: When beams from different TRxP with different cell-level configurations, RRC message is used to provide the cell-level configurations of beam to UE. 
Proposal 3: PHY and MAC message is used to activate the particular beam(s) from the previously configured beams for intra-gNB inter-TRxP mobility. 
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