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1	Introduction
During RAN2#94bis meeting, RAN2 agreed two levels of network controlled mobility, i.e. RRC driven at ‘cell’ level and Zero/Minimum RRC involvement (e.g. at MAC/PHY). However, it is FFS what is the definition of a ‘cell’. In this contribution, we discuss the necessity to keep the concept of ‘cell’ in NR.
2	Discussion
2.1 Necessity of ‘Cell’
Different Deployment Scenarios
[image: ]With the evolvement of wireless technology, the concept of cell is also evolving. The conventional understanding is that a geographical area is covered by one Transmission Reception Point (TRP), i.e. base station, which is called as ‘cell’. With the introduction of beamforming in HF, a geographical area can be covered by multiple beams formed by one or multiple TRPs. It was agreed that 1 NR eNB corresponds to 1 or many TRPs, but no consensus was reached on whether some kinds of concept, e.g. TRPG[1] or ‘cell’ are needed as well as the relationship with beams/TRPs and NR eNBs. However, the concept corresponding to the area is needed to control UE behaviours for different functions and procedures. Just as illustrated in Figure 1, no matter how large the geographic area is and how many TRPs are used to cover the area, UE can apply the same configurations and behaves uniformly with the same area.  
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Figure 1 Single TRP and Multiple TRPs 
Observation 1: A concept corresponding to an area is needed to control UE behaviours within the area.
DL synchronization
In LTE, DL synchronization procedure makes use of two specially designed physical signals, i.e. PSS and SSS.  The detection of these two signals not only enables time and frequency synchronization, but also provides the UE with the physical cell ID. Once UE has been DL synchronized, it doesn’t need to perform DL synchronization procedure until handover is performed or UE loss connection to the serving cell. For NR, the concept corresponding to an area is needed to define the validation of the DL synchronization status. For HF system with beam sweeping, DL synchronization within the area is important, so that UE can detect and measure other beams according to the predefined periodically-occurring beam pattern once it has DL synchronized with one beam. Within the same area, beam management can be performed smoothly without performing DL synchronization. Only when UE moves from one area to another, DL synchronization is required if the network is DL asynchronized. 
Observation 2: The area concept defines the validation of the DL synchronization status. 

System Information
In LTE, system information is broadcast in each cell, which defines the validation area of the sets of system information. When UE moves to another cell, new system information should be acquired, no matter whether it is acquired through dedicated signalling unicast or over system information broadcast. So different UEs apply the same cell-specific configuration if they are in the same cell. For NR, the concept corresponding to an area is also needed to define the application area of the system information broadcast.  For HF system with beam sweeping, system information broadcast over different beams within the same area should have the same copy. So UE doesn’t need to acquire the system information on each beam Furthermore, the concept corresponding to an area is needed to support access barring. 
Observation 3: The area concept defines the system information validation area as well as barring area.
Paging
Paging is transmitted in the whole tracking area or paging area, which is actually a much wider geographic area and identified by the TAC or PAC. From network points of view, if it knows which TRPs are within the same tracking area, it can guarantee those TRPs are broadcasting the same TAC over all the radiated beams. However, from UE point of view, how to determine the DRX pattern for paging occasion should be considered.  Beam-specific DRX pattern is unnecessary for paging offloading and undesirable for UE power consumption. It requires UE to update its paging occasion on each beam. So the concept corresponding to an area smaller than tracking area is needed, within which area the same DRX pattern for paging occasion allocation is maintained. 
Observation 4: The area concept defines the validation area for paging occasion. 
Handover
During handover, when UE moves from the coverage from one eNB to another, UE context needs to be relocated and the security key will be changed. Actually, the coverage of the eNB defines the validation area of the UE context. Within the same area, beam management is performed by lower layer to support UE mobility. When UE moves to another area, handover is performed.  Furthermore, each area is covered by one or multiple beams. Even if UE needs to perform beam-specific RRM measurement and send the corresponding measurement reports to the network, certain criteria are required to consider those beams as a whole to make proper handover decision. Based on the criteria, it can be determined whether the other serving area is better than the current one. So that proper HO is executed with acceptable HOF rate and Ping-pong rate. 
Observation 5: The area concept defines the validation area of UE context and helps network make proper HO decision. 
UE controlled mobility
Same as handover, the concept corresponding to an area is needed to define the validation area of the UE context. Although UE can detect multiple beams and performs beam-specific RRM measurement for those beams, it doesn’t send the measurement report. UE determines through which area UE initiates access to the network or continues the services. In order to meet the requirement of minimising context move as a consequence of UE based mobility, certain criteria are required to consider those beams together, but not only consider one single beam by the UE.  So that UE can make proper decision to select the suitable area for access avoiding reselection ping-pong between two areas. When UE moves within the same area, UE can apply the same system information for radio resource configuration. 
Observation 6: The area concept is needed for UE based mobility and helps UE make proper decision to select a suitable area minimizing UE context movement. 
Radio Resource Configuration
In LTE, the concept of cell is used to define the validation area for the radio resource configurations. When UE is in IDLE mode, same system information configuration is applied when UE moves within the same cell. UE reacquires system information if reselection to another cell is performed. When UE is in CONNECT mode, dedicated configuration is kept until it is reconfigured or handover to another cell is performed. For NR, the concept of an area is also needed to define the validation area of the radio resource configuration, so that frequent configurations can be avoided. During last RAN2, it is agreed that beam-level mobility is performed at MAC/PHY with zero/minimum RRC involvement. The same RRC configuration is applied when UE movement is supported by beam management within the same area. 
Observation 7: The area concept defines the validation area for radio resource configuration. 
Based on the observations above, the concept corresponding to an area is needed. The area can be considered as a ‘cell’. It at least control the procedures of DL synchronization, system information acquisition, paging, network-based mobility, UE-based mobility and radio resource configuration. It is FFS whether other functions and procedures also requires the concept of ‘cell’. 
Proposal 1: The concept of ‘cell’ is kept in NR, control the procedures of DL synchronization, system information acquisition, paging, network-based mobility, UE-based mobility and radio resource configuration. 
2.2 Flexibility in ‘cell’
Although the concept of ‘cell’ is kept in NR, it should be more flexible, which will have scalable coverage, deployment as well as functions.  The cell size can be scalable from the small coverage with single TRP to very large coverage with hundreds of TRPs. 
Single TRP in one cell is more aligned to current concept of small cell. Except the consideration on beam-specific operation, current CP design principles and procedures can be largely reused, no matter for standalone operation or DC-like operation with the assistance of LTE/eLTE macro cell. In early deployment of HF in NR system, it is very likely that HF is used for hot spot and urban dense deployment, where UE is in low mobility status. Furthermore, ideal fronthaul is not necessarily required. Therefore, single TRP deployment can help early HF-NR system standardization and commercialization.
Multiple TRPs in one cell is more aligned to the concept of C-RAN, where the 5G node can be considered as central unit and the TRPs are considered as the distributed units. In order to support high mobility UE, fast beam tracking over PHY/MAC is required. In the C-RAN architecture with large amount of TRPs connected to the central unit, optimal beam management decision for each UE can be made since the global information related to TRP loading, channel quality towards different TRPs, as well as UE mobility status are available and centralized computation is utilized. Furthermore, signals required for beam management, e.g. CSI reports and beam management commands can to be delivered quickly over the ideal frouthaul. 
Proposal 2: The concept of ‘cell’ should be flexible to support different coverage and deployment. 
Although the cell covered by single TRP deployment or multiple TRPs deployment has different characteristics, requirements and capabilities to support UE mobility, UE doesn’t need to be aware whether single TRP or multiple TRPs deployment are in use. Common functions and procedures applicable for both of the scenarios should be designed, especially from higher layer point of view. We should avoid scenario-specific solutions.  
Proposal 3: Common functions and procedures applicable for the cells of different size are required. 
Considering the different deployment scenarios and the requirement for common functions and procedures, the clear association between the cell and the beams is required. From both UE and network points of view, they should have same understanding on which beams belonging to which cells. The beams can either explicitly identified by a beam ID or configured with a beam-specific RS pattern.  The cell is identified by a cell ID just as usual. Those beams can be associated to the same cell through explicit beam ID- cell ID linkage, or through beams-specific RS configuration, the validation of which is guaranteed within the same cell.  From UE aspects, one beam should be associated to only one cell, but not multiple cells. The confusion of beam-cell association should be avoided. 
Proposal 4: The cell is identified by a Cell ID.
Proposal 5: The beams associated to the same cell are linked to the same Cell ID. 
Proposal 6:  One beam is only associated to one cell. 
3	Conclusion
In this contribution, we discuss the necessity to keep the concept of ‘cell’ in NR for both the deployment of single TRP and multiple TRPs. 
Based on the observations:
Observation 1: A concept corresponding to an area is needed to control UE behaviours within the area.
Observation 2: The area concept defines the validation of the DL synchronization status. 
Observation 3: The area concept defines the system information validation area as well as barring area.
Observation 4: The area concept defines the validation area for paging occasion. 
Observation 5: The area concept defines the validation area of UE context and helps network make proper HO decision. 
Observation 6: The area concept is needed for UE based mobility and helps UE make proper decision to select a suitable area minimizing UE context movement. 
Observation 7: The area concept defines the validation area for radio resource configuration. 
We propose:
Proposal 1: The concept of ‘cell’ is kept in NR, control the procedures of DL synchronization, system information acquisition, paging, network-based mobility, UE-based mobility and radio resource configuration. 
Proposal 2: The concept of ‘cell’ should be flexible to support different coverage and deployment. 
Proposal 3: Common functions and procedures applicable for the cells of different size are required. 
Proposal 4: The cell is identified by a Cell ID.
Proposal 5: The beams associated to the same cell are linked to the same Cell ID. 
Proposal 6:  One beam is only associated to one cell. 
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