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1. Introduction
In the RAN2 #93 meeting, some agreements were made about intra-NR mobility:

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.

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

FFS whether the following can be defined as a cell:

- A cell is defined by the presence of a Cell Identifier (CI).

- Beam(s) associated to the same cell are linked to the same Cell Identifier 

In particular, the last agreements refer to a “cell” but leave the cell definition FFS. In this contribution, we summarize the various NR areas associated with the different procedures analyzed for NR, namely System Information delivery, Idle/Inactive state mobility, CONNECTED state mobility, etc, and try to map the NR cell onto these proposed and  (we believe) necessary areas. We end-up with two possible options for the NR cell definition, if an NR cell needs to be defined at all.

2. Discussion
2.1. NR areas

So far we came-up in our analyses [1]-[2] with the following NR areas definitions associated with different procedures:
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Figure 1: NR eNB
NR eNB (agreement from last meeting with our interpretation given in Figure 1)

· RAN2#94:  NR eNB corresponds to 1 or many TRPs
· NR eNB could cover a very large area
· A priori, NR eNB does not need to be visible to the UE

SIA

· System Information (continuity) Area, see [1].

· Idle UE and Inactive UE should not be mandated to (re)-acquire system information every time it reselects a new TRP/beam in the same SIA.
· Visible to UE from DL Sync RS (in all states)
· No higher layer involvement in intra SIA mobility. Only involved when changing SIA for SI acquisition (RRC)
· Primarily for Idle/Inactive states
CMA

· CONNECTED state Mobility Area, see [2]
· Visible to UE in support of L3 mobility measurements of neighboring CMAs.
· UE crossing the area triggers RRC-driven handover with security update
· Within the area the mobility is L1/L2 driven, security update is not needed.
· For Connected state only
Above areas that need to be visible to the UE are either identified by a specific DL Sync RS or by System Information. The relationship between these areas is as follows:
· SIA is the smallest granularity and should have TRP granularity rather than beam

· NR eNB is defined as a set of CMAs

· CMA is defined as a set of SIAs
A first simplification could be to have NR eNB = CMA. Next, could we simplify SIA and CMA into a single area? It could be an attractive choice however would prefer to keep both definitions independent of each other. Indeed, since both areas are defined by different procedures, it may be ackward, inflexible and not forward compatible to link them together. For example, with a small SIA, then CMA becomes much smaller that NR eNB area and there will be unnecessary RRC-driven handovers, so unnecessary signaling overhead.

So we see the need for both SIA and CMA with CMA >= SIA.
Proposal 1: CONNECTED state Mobility Area (CMA) and System Information (continuity) Area (SIA) should be defined separately based on their respective procedures (CONNECTED state mobility and SI acquisition).

Example: Figure 2 illustrates the various NR areas in support of different procedures, clarifying the UE behavior depending on its state; specifically:
UE1:

· If in IDLE/INACTIVE state: intra-SIA mobility -> does not need to re-acquire ESI

· If in CONNECTED state: intra-CMA mobility -> lower level (MAC/PHY) mobility procedure

UE2:

· If in IDLE/INACTIVE state: inter-SIA mobility -> needs to re-acquire ESI

· If in CONNECTED state: intra-CMA mobility -> lower level (MAC/PHY) mobility procedure

UE3:

· If in IDLE/INACTIVE state: inter-SIA mobility -> needs to re-acquire ESI

· If in CONNECTED state: inter-CMA mobility -> higher level (RRC) mobility procedure
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Figure 2: NR areas: SIA, CMA, NR eNB
2.2. NR Cell

Having defined the above areas may remove the need to define another area called “cell”. However, if RAN2 wants to keeps this legacy terminology, then two options should be discussed for the NR cell:

Option 1: NR cell = SIA

Option 2: NR cell = CMA 
Proposal 2: If a legacy cell concept is to be continued in NR, RAN2 should discuss the most appropriate mapping onto either the system information delivery procedure related area, SIA, or the CONNECTED state mobility procedure related area, CMA.
3. Conclusion

In this contribution, we summarize the various NR areas associated with different procedures and make some proposals regarding the mapping of an NR cell onto such areas:

Proposal 1: CONNECTED state Mobility Area (CMA) and System Information (continuity) Area (SIA) should be defined separately based on their respective procedures (CONNECTED state mobility and SI acquisition).

Proposal 2: If a legacy cell concept is to be continued in NR, RAN2 should discuss the most appropriate mapping onto either the system information delivery procedure related area, SIA, or the CONNECTED state mobility procedure related area, CMA.
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