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1 Introduction

From the TR 38.804 [1] we can find that the UE MAC is reset for network controlled handover [1]:

	10.1.2
  Network controlled mobility

The handover mechanism driven by RRC requires the UE at least to reset the MAC entity if multi-connectivity is not configured for the UE.


During the April RAN 3 meeting, the NR CU-DU split architecture for Rel. 15 is agreed in [2]:
	Proposal WF in R3-171285
RAN3 has decided to select Option 2 (based on centralised PDCP/RRC and decentralised RLC/MAC/PHY) for normative work in Release 15. With this selection, RAN3 agreed to work on possible enhancements to option 2, to address fast centralized retransmission of lost PDUs during the normative phase of Release 15.


Moreover, from the last April meeting, RAN2 agreed the following RLC re-establishment for NR handover [3]: 

Agreements

1: 2  handling of handover for AM mode:

-
1: LTE- like handover

-
2: No Key change, Data Recovery, RLC re-establishment
2: 2 handling of handover for UM mode:

-
1: LTE- like handover

-
2: No Key change, RLC re-established
3: 2 handling of handover for SRB:

-
1: LTE- like handover

-
2: No Key change, RLC re-established
Consequently, RAN2 should progress with discussion of mobility related with CU-DU split architecture of option 2, which consisting of centralized PDCP/RRC and decentralized RLC/MAC/PHY. 
2 Hierarchical Architectures in NR 
According to the above RAN2 agreement, the possible NR CU-DU and TRxP hierarchical architecture could be drawn as Figure 1. Considering beamforming based NR system, the possible mobility options due to a UE movement under the same CU are as follows: 
1) Beam change

2) Beam and TRxP change

3) Beam, TRxP, and DU (consisting of PHY/ MAC/ RLC) change
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Figure 1.  Beam, TRxP, and DU(PHY/MAC/RLC) mobility in a multi-beam based NR system

Note that the CU consisting of RRC and PDCP, while DU consisting of RLC, MAC, and PHY. 

Observation 1: In NR, there will be beam, TRxP, and DU(PHY/MAC/RLC) changes due to UE mobility, under the same CU(RRC/PDCP).
Since RAN2 has already agreed on adopting two-levels of mobility (mobility with RRC and mobility without RRC), the DU and TRP related mobility should be designed according to one of the two levels of mobility. 

3 NR mobility within the same CU
In this section, we would like to discuss suitable level of mobility for all the possible DU and TRxP related options, such as intra/inter DU/TRxP mobility. 
Since the current RAN2 agreement consider number of TRxPs under a NR eNB, one DU may have one or more TRxPs, and one eNB may have one or more DUs. Considering a TRxP as an RF unit like the conventional RRH and/or DAS architecture, TRxPs under the same DU need to be in downlink synchronization since one DU controls the whole transmission/reception.
3.1 Intra-TRxP mobility
Considering intra-TRxP mobility under a single TRxP, there is no issue in a single-beam based NR system, since there will be only one available beam. In a multi-beam based NR system, intra-TRxP beam switching must be considered. This intra-TRP beam switching happens among different beams in the same TRxP, which belong to the same DU with the same DL synchronization, cell ID, and CU/DU protocols. 
Therefore, there is no need of performing RRC driven mobility for intra-TRxP beam switching, since the RRC/RLC/MAC contexts will be the same among beams under a single TRxP. 

Note that if a TRxP belongs to more than one cell (possibly with different beams/frequencies), then such inter-cell intra-TRxP mobility should be treated as inter-cell mobility.
3.2 Intra-DU Inter-TRxP mobility
Considering TRxP as an RF unit, intra-DU inter-TRxP mobility does not require MAC or RLC reset. Therefore, intra-DU Inter-TRxP mobility can be handled by mobility without RRC.

Proposal 1:  In NR, intra-DU inter-TRxP mobility can be handled by mobility without RRC.
3.3 Inter-DU Mobility
According to TR 38.804[1] and agreements from the previous RAN2 meeting[3], the handover mechanism driven by RRC requires the UE at least to reset the MAC and RLC entity. 
Since NR inter-DU mobility requires RLC and MAC re-establishment, this should be handled by RRC. 

Proposal 2: In NR, DU consisting of RLC, MAC and PHY. Therefore, the inter-DU mobility shall be driven by RRC (i.e., L3 mobility). 
4 Conclusion

RAN2 is requested to discuss and if possible agree on the following proposals:
Observation 1: In NR, there will be beam, TRxP, and DU(PHY/MAC/RLC) changes due to UE mobility, under the same CU(RRC/PDCP).  

Proposal 1:  In NR, intra-DU inter-TRxP mobility can be handled by mobility without RRC.
Proposal 2: In NR, DU consisting of RLC, MAC and PHY. Therefore, the inter-DU mobility shall be driven by RRC (i.e., L3 mobility).
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