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1. Introduction
There is one item listed in the New RAT SID [1]:
	· Study the feasibility of different options of splitting the architecture into a “central unit” and a “distributed unit”, with potential interface in between, including transport, configuration and other required functional interactions between these nodes [RAN2, RAN3];


In this contribution, we provide our analysis on the operations of virtual cell, i.e. multiple TRPs (Transmission Reception Points) with a same cell ID under the control of a central unit.
2. Discussion
2.1   The Composition of Cell
A central unit may be introduced to the 5G RAN architecture. This central unit could act as a mobility anchor and a centralized control node for multiple 5G TRPs. It needs to be discussed how to form a cell in this architecture. There are two methods to form a cell:
· Method A: One carrier of one TRP is considered as a cell;
· Method B: A cell is composed of multiple TRPs on the same carrier;
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The first method is consistent with the existing cell concept. In fact, the second method can be left to implementation to realize in ideal backhaul/fronthaul scenarios without any standard impacts. It needs to be discussed and studied whether multiple TRPs without ideal backhaul/fronthaul should form one cell to simplify operations and achieve the minimal handover interrupt delay, e.g. 0ms in [2] (seamless service continuity within a group of TRPs).
The following table provides some comparisons on the two methods in non-ideal backhaul/fronthaul scenarios.
Table 1 Comparisons in non-ideal backhaul/fronthaul scenarios
	
	Existing Cell, i.e. One TRP  per cell
	Virtual Cell, i.e. Multiple TRPs per cell

	Description
	Each TRP has separate cell ID
	Multiple TRP share the same cell ID

	Common signaling overhead, e.g. SI, SS
	Per TRP transmission. 
Interference needs to be avoided.
	Parts of TRPs participate in transmission if continuous coverage has been guaranteed.  
Joint transmission and combined reception (possibly over the air combining).

	Coordination between TRPs
	Inter-cell coordination
	Intra-cell coordination

	Switch between TRPs
	Handover procedure. Complex and with longer delay
	Continuous operation within a cell. Service continuity within a group of TRPs.


In order to achieve the very high peak data rate and area traffic capacity of 5G requirement listed in [2], it is a very effective way that a large number of TRPs with small coverage and high frequency/large bandwidth are densely deployed. For these dense TRPs, the mechanism of virtual cell can reduce signaling overheads/complexity and greatly increase UE’s experience when moving between TRPs and even achieve 0ms delay and data interruption.
Based on the above analysis, we propose:
Proposal 1: The mechanism of virtual cell in non-ideal backhaul/fronthaul scenarios needs to be further studied for NR
2.2 Designs for multiple TRPs per cell
A cell is composed of multiple TRPs with same cell ID in a continuous coverage. Common information or cell-level information is transmitted in a large cell area and dedicated data is transmitted from adjacent TRPs near the UE with realization of CP/UP split.  
· System information (SI)
The system information can be divided into two parts. The first part is basic information, e.g. bandwidth, frequency, SFN and initial uplink access resource, needs to be broadcast. The second part is detailed information, e.g. detail access configuration, connectivity info, reselection info, neighbor cell info, can be triggered by UE on demand basis.
Broadcast SI can be transmitted by all of TRPs or parts of TRPs in MBSFN-like mode in a virtual cell. On-demand SI can be transmitted to specific UE per demand.
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Proposal 2: The broadcast SI can be transmitted simultaneouslyby multiple TRPs of a virtual cell.
· Access procedure
UE acquires the uniform initial access information from broadcast. Hence when UE triggers an initial access procedure, multiple TRPs near the UE can receive UE’s uplink signal. Centralized coordination and feedback can be carried out. UE can receive response from one TRP or jointly from multiple TRPs. Meanwhile primary measurement can be used for initial serving TRP set selection. 
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Proposal 3: Access procedure can be jointly or coordinatively processed by multiple TRPs of a virtual cell.
· Mobility management
Idle mode UE carries out cell-level measurement for cell selection and reselection. Cell-level measurement signals are transmitted from multiple TRP in MBSFN-like mode in a virtual cell.
Connected mode UE can measure specific TRP signals or dedicated measurement signals for serving TRP selection. When UE moves out of the coverage of a cell, handover procedure is needed to change service cell. But when UE move within the coverage of a cell, change of serving TRP may occur and handover procedure is not needed.
When UE’s serving TRP is changed, the UE’s context and buffered data should be forwarded from the source TRP to the target TRP or ahead of schedule. UE cannot sense serving TRP changing at least from the perspective of higher layer. No status reset is needed and no data interruption is resulted.
Proposal 4: The procedure is transparent to UE when moving among different TRPs within a virtual cell.
3. Conclusion

According to the analysis in section 2, it is observed and proposed:
Proposal 1: The mechanism of virtual cell in non-ideal backhaul/fronthaul scenarios needs to be further studied for NR.
Proposal 2: The broadcast SI can be transmitted simultaneously by multiple TRPs of a virtual cell.
Proposal 3: Access procedure can be jointly or coordinatively processed by multiple TRPs of a virtual cell.
Proposal 4: The procedure is transparent to UE when moving among different TRPs within a virtual cell.
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