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1 Introduction

During RAN2#94, RAN2 discussed [1] and captured the following agreements regarding TRP: 
Agreements:


1:
 NR eNB corresponds to 1 or many TRPs

Agreed requirements


2: 
As baseline, NR shall support a state with network controlled mobility handling and a state with UE controlled mobility.


3: 
For typical NR inter-eNB network controlled mobility, minimise the required measurement configuration to be provided to the UE to configure measurements (e.g. avoid the need to provide detailed 'cell' level information). More detailed information may be provided to address some cases.


4
Minimise context move as a consequence of UE based mobility.

And also, during RAN2#94, RAN2 discussed and made the following agreements regarding mobility:

Agreements

Two levels of network controlled mobility:

1: RRC driven at 'cell' level.

2: Zero/Minimum RRC  involvement (e.g. at MAC /PHY) 

FFS what is the definition of a cell
From the RAN3#93, RAN3 discussed to consider the following options regarding CU-DU split architecture [2] 
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Figure 1: Function Split between central and distributed unit


Since the current agreement consider number of TRPs under a NR eNB, discussion of mobility related with TRPs and DUs in NR should be followed. The mobility operation is closely related with the above CU-DU function split design, and this design choice is closely related with fronthaul delay, as proposed in [3].
In this contribution we would like to discuss about the TRP and DU changes due to UE mobility in NR.
2 Hierarchical Architecture of NR 
For starters, we consider the hierarchical NR network architecture. As shown in Figures 1 and 2, there could be one or more DUs under a CU, while one DU consisting of one or more TRPs. Considering a single-beam based system, there would be TRP changes and DU changes due to UE mobility, as shown in Figure 1. Considering a multi-beam based system, there could be beam, TRP, and DU changes, as shown in Figure 2.
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Figure 2.  TRP and DU mobility in a single-beam based NR system
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Figure 3.  Beam, TRP, and DU mobility in a multi-beam based NR system

Observation 1: In NR, there will be beam, TRP, and DU changes due to UE mobility, under the same CU.  

CU – DU split architectures will be designed in RAN3, and RAN2 can assume a DU consists of one or more TRPs where the TRP is only a RF unit. Or, if there is only one TRP under a DU, this DU could be considered as a TRP, or vice versa. In this contribution, we consider the TRP as a RF unit, under a DU.

Since RAN2 has already agreed on adopting only two-levels of mobility, the DU and TRP related mobility should be designed as one of the two levels of mobility. 

3 TRP/DU mobility
In this section, we would like to discuss suitable level of mobility for all the possible DU and TRP related options, such as intra/inter DU/TRP mobility. 
Since the current RAN2 agreement consider number of TRPs under a NR eNB, one DU may have one or more TRPs, and one eNB may have one or more DUs. Considering a TRP as an RF unit like the conventional RRH and/or DAS architecture, TRPs under the same DU need to be in downlink synchronization since one DU controls the whole transmission/reception.
3.1 Intra-TRP mobility
Considering intra-TRP mobility under a single TRP, 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-TRP beam switching must be considered. This intra-TRP beam switching happens among different beams in the same TRP, 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-TRP beam switching, since the RRC/RLC/MAC contexts will be the same among beams under a single TRP. 

Note that if a TRP belongs to more than one cell (possibly with different beams/frequencies), then such inter-cell intra-TRP mobility should be treated as inter-cell mobility.
Proposal 1: 
In NR, intra-cell intra-TRP mobility can be handled by L1/L2 based mobility (e.g., beam management). 
3.2 Intra-DU Inter-TRP mobility
In [4] we propose that L1/L2 based mobility by using beam management is limited for intra-cell mobility, where the cell has only one MAC entity on the network side. 
If we focus on this MAC aspect, and assuming that the lowest hierarchical entity where MAC can be located is the DU, it follows that intra-DU inter-TRP mobility can typically be handled by beam management.
Note that if the serving TRP and target TRP of a DU belongs to different cells , then the inter-cell inter-TRP mobility should be treated as inter-cell mobility. 

Proposal 2: 
In NR, intra-cell intra-DU inter-TRP mobility can be handled by L1/L2 based mobility, with some limitations.
3.3 Inter-DU Inter-TRP Mobility
Next we look at inter-DU mobility. Again assuming that beam management is limited to one MAC entity, we look at the different CU-DU split options identified by RAN3 as shown in figure 4.
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Figure 4.  CU-DU Functional Split Options and Related Available Mobility Options.

It should be clear that L1/L2 mobility i.e. beam management can handle UE mobility across DU’s in cases of split option 6-8. In case of options 1-5, i.e. inter-cell mobility, RRC mobility procedures have to be used.
Proposal 3: Regarding inter-DU mobility,

· CU-DU split options 1 ~ 5 (Where DU has more than MAC functionality) in TR 38.801 require RRC driven mobility.

· CU-DU split options 6 ~ 8 (Where DU has no more than PHY functionality) in TR 38.801 are possible with L1/L2 based mobility.

4 Conclusion

RAN2 is requested to discuss and if possible agree on the following proposals:
Observation 1: In NR, there will be beam, TRP, and DU changes due to UE mobility, under the same CU.  

Proposal 1: In NR, intra-cell intra-TRP mobility can be handled by low layer based mobility 
(e.g., beam management). 
Proposal 2: In NR, intra-cell intra-DU inter-TRP mobility can be handled by L1/L2 based mobility, with some limitations.
Proposal 3: Regarding inter-DU mobility,

· CU-DU split options 1 ~ 5 (Where DU has more than MAC functionality) in TR 38.801 require RRC driven mobility.

· CU-DU split options 6 ~ 8 (Where DU has no more than PHY functionality) in TR 38.801 are possible with L1/L2 based mobility.
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