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Introduction
In RAN2#95bis, several documents discussed the possible concept and the characteristics of a NR “Cell” [1] [2] [3]. In these documents, the NR “Cell” is considered from different perspectives and dimensions, e.g. geographical area, system information, transmission resource, radio frequency and RRM functionality. Until now, the only agreement related to the characteristics of a cell is a about the relation between a cell and beams for the purpose of mobility in RRC_CONNECTED:
Agreements for DL-based mobility in RRC_CONNECTED mode (optimized for data transmission, at least for network-controlled mobility) mobility with RRC involvement, concerning beams and the relation to the NR cell definition:

1. UE at least measures one or more individual beams and gNB should have mechanisms to consider those beams to perform HO. Note: This is necessary at least to trigger inter-gNB handovers and to optimize HO ping-pongs / HO failures.
–	FFS: whether UE report individual and/or combined quality of multiple beams

2. UE should be able to distinguish between the beams from its serving cell and beams from non-serving cells for RRM measurements in active mobility. UE should be able to determine if a beam is from its serving cell.
–	FFS whether serving/non serving cell may be termed 'serving/non serving set of beam)
–	FFS: whether the UE is informed via dedicated signalling or implicitly detected by the UE based on some broadcast signals.
-	FFS how the cell in connected relates to the cell in idle

3. 	Study how to derive a cell quality based on measurements from individual beams

4. 	In connected mode, intra-cell mobility can be handled by mobility without RRC involvement. 
-FFS whether there may be cases that do require RRC involvement.

5	UE should be able to identify a beam. FFS how beams are identified (to be defined by RAN1)

In order to progress this discussion, this document discusses the characteristics of NR cell and proposes to capture a number of principles that could be helpful for progressing the work on NR.
Discussion
It was agreed that NR cell will correspond to one or multiple TRP(s) in RAN1#86. According to the agreement in RAN1#86bis, DL synchronization signals named NR-PSS/SSS will be introduced for detection of NR cell ID or at least part of NR cell ID.
Agreement in RAN1#86 
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) 
	Agreement in RAN1#86bis
· NR defines at least two types of synchronization signals
· NR-PSS at least for initial symbol boundary synchronization to the NR cell
· FFS other functionality provided by NR-PSS, e.g., part of NR cell ID, serving as DMRS for NR-SSS, detection of subcarrier spacing
· NR-SSS for detection of NR cell ID or at least part of NR cell ID
· Number of NR cell IDs is targeted to be at least 504
· FFS: larger than that in LTE
· FFS number of NR cell IDs



If NR-PSS/SSS can also be used for UE mobility in RRC_CONNECTED, the (part of) NR cell ID that is included in NR-SSS should be used in the whole cell including all the TRPs, ie. all TRPs in one cell shall provide NR-PSS/SSS carrying the same NR cell ID. 
Proposal 1: All beams/TRPs in one cell provide NR-PSS/SSS carrying the same NR cell ID.
In RAN2#95, minimum SI was defined to at least include information to support cell selection, for acquiring other SI and for accessing the cell. For a NR cell containing multiple TRPs, because all TPRs are expected to provide the same NR-PSS/SSS carrying identical NR cell ID, it will be difficult for the UE to distinguish TRPs and then update the stored SI of the cell.
Proposal 2: The same minimum SI are provided by all beams/TRPs in one cell.
In the case of LTE CoMP, multi-TRP operation is supported also for TRPs with a single scheduler (which assumes ideal backhaul is available), whether they belong to the same cell or to different cells. When LTE CoMP is used across multiple TRPs, L2 and L3 in the UE are not affected. For NR, RAN1 agreed to consider multiple schemes for multi-TRP operation, similarly to LTE CoMP. This could also allow the NR UE to move between certain TRPs transparently to the UE L2 and L3.
Even when CoMP is not used, different schedulers could be used by different TRPs while RRM is still common. Such TRPs could be operated as part of the same cell or as part of different cells. It would be beneficial to support a UE mobility procedure with minimal impact to UE L2 and L3. As schedulers are independent, HARQ operation would have to be interrupted, i.e. MAC would be reset. Of course, the UE should know when to perform such a MAC reset. One possibility would be some signalling to the UE, via L1, MAC or RRC. If the need for MAC reset can be associated with a change of information visible at L1, not special signalling would be needed. As all other layers could continue normal operation, it would be possible to avoid an RRC reconfiguration procedure and mobility could be controlled by the beam management procedure.
Proposal 3: Support inter-TRP/beam mobility with MAC reset without RRC reconfiguration, for intra-cell and/or inter-cell mobility.
In the case of LTE, every carrier frequency is considered as an independent cell, e.g. it has its own PCI, its own system information, its own CRS, etc. This is a rather simple design where every frequency carrier is fully independent from others but it is also possible to do carrier aggregation, i.e. to simultaneously use resources in multiple frequency carriers for one UE.
As for NR, another possibility could be that multiple carrier frequencies are considered as belonging to the same cell and jointly used to serve UEs as showed in Fig 2.1-1. One foreseeable use case is  a deployment where two frequency layers are always associated, e.g. a coverage layer and one or more capacity layers. As the UE would be connected to the coverage layer, resources of the capacity layer(s) could be used without additional separate configuration.



Figure 2.1-1: NR cell including multiple carrier frequencies
Proposal 4: Consider the possibility to define a NR cell as including multiple cell carriers.
For NR, multi-TRP operation could be used over a rather wide area, i.e. the cell could be rather wide geographical area. Since this should be coordinated centrally, it seems preferable that the whole cell is handled by a single gNB, even though it may be large. In the case of NR, a single gNB could handle more than one NR cell, like in LTE.

Figure 2.2-1: gNB and NR cells
Proposal 5: A NR cell is handled by a single gNB. A gNB may handle one or multiple cells.
A NR cell may use multiple TRP and each TRP may use multiple “Logical antenna” or beams visible to the UE implicitly, such as in figure 2.3-1 below.

Figure 2.3-1: NR cell, TRPs and antennas.
This may mean several instances of L1 entities in the UE, and possibly some L2 entities as well. However, there should be a single RRC protocol instance in the UE which configures all NR cells.
Proposal 6: There is a single RRC entity for the UE with one NR serving cell. 
[bookmark: _GoBack]Conclusion
[bookmark: OLE_LINK3]This contribution discusses a number of aspects about NR cells.
Proposal 1: All beams/TRPs in one cell provide NR-PSS/SSS carrying the same NR cell ID.
Proposal 2: The same minimum SI are provided by all beams/TRPs in one cell.
Proposal 3: Support inter-TRP/beam mobility with MAC reset without RRC reconfiguration, for intra-cell and/or inter-cell mobility.
Proposal 4: Consider the possibility to define a NR cell as including multiple cell carriers.
Proposal 5: A NR cell is handled by a single gNB. A gNB may handle one or multiple cells.
Proposal 6: There is a single RRC entity for the UE with one NR serving cell. 
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