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Discussion and Decision
1      Introduction
During RAN2#94 meeting, it has been agreed the following:

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

And last RAN2#95 meeting, the following agreement was made:

=>
RAN2 understanding of RAN1 agreement: There is an "xSS" (similar as LTE cell specific RS). On the "xSS" there is at least a NR Cell Id. The xSS is at least used in idle

Agreements related to RRC based mobility

RAN2 preference:

1
In connected active we are able to use non-UE specific RS for measurements (UE may not need to be aware whether the RS is UE-specific or non-UE specific)

2
The non-UE specific RS can be found by the UE without much configuration

3
The non-UE specific RS encodes an identity

FFS1
Is RS in connected the same as "xSS"

FFS2 
What does the non-UE specific RS identify? e.g. Cell, beam, TRP, zone, or something else.

FFS3
Does the UE have to be able to somehow identify a grouping from this identity

These agreements are not intended to preclude uplink based mobility

Final decision whether to introduce non-UE specific RS design is RAN1 responsibility

=>
RAN2 will study mobility in connected active state based on UL signals . Study should at least consider power consumption, network internal signalling aspects, scalability, mobility performance, etc.

Agreements
1:
In the 5G system, the UE camps on the best cell

FFS how the UE determines the best cell 

RAN1 sent an LS and part of it related to cell are as follow: 
RAN1 should take at least following requirements into account to design initial access

· Providing at least following functionalities
· Detection of NR cell and its ID
· Note: In this context, NR cell corresponds one or multiple TRP(s)
· Initial time/frequency synchronization to the cell
· Providing necessary information for random access
· Providing sufficient number of the identity values to allow deployment flexibility
· FFS: supporting efficient mobility
· FFS: supporting efficient inter-RAT measurement
· Reducing the frequency hypothesis UE needs to search for compared to LTE
· FFS: detecting beam ID(s)
For RAN1’s study of DL and UL based measurements, RAN1 would appreciate updates from RAN2 on the UE states RAN2 is envisioning and the definition of a cell.
In this contribution, we would like to discuss the definition of cell and hope we can reach some agreement and sent a reply LS to RAN1 regarding definition of a cell.
2      Discussion
In LTE, on the given carrier frequency, a cell has been assumed as an individual entity for Tx/Rx although there has been no clear definition. For instance, an eNB may comprise multiple sectors and/or multiple TPs. The individual entity for each sector and/or TP is called a cell and a PCI (Physical Cell ID) is assigned for the individual entity (i.e. sector and/or TP). In consequence, the specification only describes ‘cell’ although the study assumes many practical deployment scenarios such as sectorization, small cell scenario (with the same/different PCIs among the TPs within a macro cell area which are often referred by CoMP Scenario 3/4) and so on. In addition to the existing PCI, a further ID for CSI-RS has been configured to distinguish the different TPs in Rel-12 small cell enhancement WI and recently configurable ID for PRS has been agreed in Rel-14 indoor positioning WI. Both were mainly motivated by the same PCI scenarios within a macro cell area.
During last meeting discussion, RAN2 understand of RAN1 agreement is that some physical signal carries at least a NR cell ID for at least in idle mode. If the connected mode cell coverage is different from the idle mode cell coverage, then there will be a need for a different physical signal for idle and connected mode. In addition, an idle mode UE may reselect to a NR cell because of the service provides, cell type or load situation of the NR cell. If the connected mode cell is different from idle mode cell, when the UE transits from idle to connected, the cell may become different (e.g. provide difference services) which is not the UE intended. In general, it seems natural and reasonable to have the same NR cell coverage with the same identifier in connected and idle mode.

Proposal 1: NR cell identifier (ID) in idle mode is same as in connected mode.
In NR, we will need at least the similar identifier for NR-cell in connected mode in order for the UE to perform handover (“RRC driven” at ‘cell level’ - an agreement in RAN2#94 meeting). It is FFS what is the definition of a NR cell. In order for the UE to perform handover from one NR cell to another NR cell, the UE will need to perform measurement (at least DL) on the serving NR-cell and the neighboring NR-cells. Therefore some sort of identifier for the UE to identify the NR-cell will be needed in connected mode.
Proposal 2: NR cell/ Cell ID is also beneficial in connected mode for the UE to identify NR cells and to apply RRC driven mobility.
2.1     General aspect of a NR Cell
In this section, we discuss the general aspect of NR Cell. Let’s start with the cell structure. The first question is whether a NR Cell can belong to more than one gNB. The gNB may have similar functionality as eNB. Let’s look at the eNB functionality [TS36.300]:

-
Functions for Radio Resource Management: Radio Bearer Control, Radio Admission Control, Connection Mobility Control, Dynamic allocation of resources to UEs in uplink, downlink and sidelink (scheduling);

-
IP header compression and encryption of user data stream;

-
Selection of an MME at UE attachment when no routing to an MME can be determined from the information provided by the UE;

-
Routing of User Plane data towards Serving Gateway;

-
Scheduling and transmission of paging messages (originated from the MME);

-
Scheduling and transmission of broadcast information (originated from the MME or O&M);

-
Measurement and measurement reporting configuration for mobility and scheduling;

-
Scheduling and transmission of PWS (which includes ETWS and CMAS) messages (originated from the MME);

-
CSG handling;

-
Transport level packet marking in the uplink;

-
S-GW relocation without UE mobility, as defined in TS 23.401 [17];

-
SIPTO@LN handling;
-
Maintaining security and radio configuration for User Plane CIoT EPS optimisations [20];
-
Optionally registering with the X2 GW (if used).

If a NR Cell is associated to more than one gNB, the implication is that there will be double functionality as listed above. For example, it is unclear which gNB will be performing Radio Resource Management and how we handle security key issue. Base on this, it seems reasonable to assume a NR Cell can belong to only one gNB. However, one gNB can have multiple NR cells.
Proposal 3: A NR Cell can belong to only one NR gNB.
Proposal 4: One gNB can have multiple NR cells.   
Proposal 5: A NR Cell consists of 1 or many TRPs.

Figure 1 shows an example of NR Cells deployment. NR cell 1 is associated with gNB1 and consists of 5 TRPs. NR Cell 2 is consists of 5 TRPs, NR cell 3 is consists of only 1 TRP and NR Cell 4 consists of 2 TRPs. All NR Cell 2, 3 and 4 is associated to the same gNB2.  
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Figure 1: Example of NR Cells deployment
2.2     NR Cell in Idle mode
The NR-cell Search is the first step to acquire time/frequency synchronization, system information. Typically, initial access procedure may comprise NR-cell Search and RACH procedures. Thus, the NR-cell Search refers to the unit for finding a ‘cell’. RAN2 understanding of RAN1 agreement is that there is a reference signal “xSS” with a cell ID in idle mode for initial access. For initial access, network congestion and traffic control should also be considered. The same access class barring should apply across the entire NR Cell. If the TRP(s) carrier different set of system information, the UE may have to re-read system information when it moves from one TRP to another TRP. A tracking area may consist of multiple NR Cells. Assuming a similar tracking area concept as for LTE,  one should limit a NR cell should only associate to one tracking area. Otherwise it is unclear how the UE perform tracking area update and receive paging from the gNB within the NR Cell. Therefore, it is reasonable to assume that a NR Cell will provide the same DL synchronization, and system information.
Proposal 6: An NR Cell has a single set of system information, barring and same tracking area. In the case that a single NR Cell consists of more than one TRP then all the TRPs transmit the same system information.
When the UE is in idle mode, it will perform cell reselection procedure. The UE may perform cell (re)selection based on the services or features provided by different cells (e.g. MBMS, DC) to optimize UE capability when in mobility. The same NR Cell should provide the same services and features (for example: part of the cell provide service X and part of the cell doesn’t provide service x is not permitted)
2.3     NR Cell in Connected mode

When the UE is in mobility, measurement is needed for UE to handover from one NR cell to another NR cell. At least for downlink measurement, the UE should perform measurement on serving NR cell and neighbour NR Cells. Therefore, the UE should report the measurement to NR gNB per cell. It is FFS what content of the measurement should be report to the NR eNB. But it should be clear that the UE measure and report per cell. This doesn’t mean the UE does not measure beam and report beam level information. It is that information will associate to each NR Cell. After the measurement reporting, the UE may perform handover from one NR cell to another NR cell. 
Proposal 7: A UE moving from one NR Cell to another NR Cell requires an inter-NR cell handover. 
Below is the summary of the NR Cell characteristics:
	General Aspect
	Idle mode
	Connected mode

	· A NR Cell can belong to one NR gNB
· One gNB can have multiple NR cells
· A NR Cell consists of one or more TRPs

· NR cell is associated with one identity (ID) (at least for initial access is agree in RAN1)

· FFS beam ID, TRP ID are needed based on measurement procedure and other needs


	· Cell ID from xSS
· Initial access 
· Share the same SIB

· Same paging region/ occasion, if tracking area is used, all TRP within a cell should belong to the same tracking area. 

· Same barring
	· Has a NR Cell ID

· Same ID as idle mode

· inter cell mobility (L3 handover)


3      Conclusion
Proposal 1: NR cell identifier (ID) in idle mode is same as in connected mode.
Proposal 2: NR cell/ Cell ID is also beneficial in connected mode for the UE to identify NR cells and to apply RRC driven mobility.
Proposal 3: A NR Cell can belong to only one NR gNB.
Proposal 4: One gNB can have multiple NR cells.   
Proposal 5: A NR Cell consists of 1 or many TRPs.

Proposal 6: An NR Cell has a single set of system information, barring and same tracking area. In the case that a single NR Cell consists of more than one TRP then all the TRPs transmit the same system information.
Proposal 7: A UE moving from one NR Cell to another NR Cell requires an inter-NR cell handover. 
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