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1 Introduction
TR 38.913 [1] is including challenging performance requirements in particular at the cell edge and for mobility. In this document, we provide a design for NR which could address such requirements. This paper if for information in RAN3 and further details are provided in the ongoing discussion in RAN2.

2 A possible NR framework
A possible design is introduced here, which can be characterized as network-controlled UE centric operation:
· Cells
A cell may comprise multiple TRPs, together forming a large geographical area with continuous radio coverage. Each TRP may be composed of 1 or more logical antennas enabling multiple beams to be formed.
From the UE perspective, a cell covers a geographical area but the UE may not be directly aware of the TRPs and of the use of beamforming and UE mobility within in the cell is transparent to the UE.
· Intra-cell UE mobility
The UE sends UL tracking sequence periodically and network tracks UE based on the UL tracking sequence detection. The frequency of UL tracking sequence sending can be configurable based on the UE mobility characteristics.
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Figure 1: NR cells
"Hyper cells" (large cells):
In order to guarantee the transmission and receiving performance, it is possible that multiple TRPs serve one UE.
Differences between NR cell and LTE cell include:
· For UEs in "NR active state", there is no L3 handover within the cell. For inter- cell mobility, UL measurement can also be used for smooth handover to a neighbour cell.
· For UEs in power saving state, when the UE moving within a wide geographical area, the UE remains in the same cell so it does not need to read broadcast SI. For inter- cell mobility, the UE needs to synchronize to the neighbour cell and read SI which is like LTE.
· DL data transmission / paging for UEs in power saving state UE, the paging can be direct to some specific TRP or to limit TRPs which is different from legacy paging in the whole tracking area.
· All possible types of multi-point operation (e.g. dynamic point selection, coherent joint transmission) are supported in order to maximize spectrum efficiency over the whole cell area.
UL tracking sequence:
Each UE in connected or power saving state periodically transmits an UL tracking sequence. The purpose is to make sure the network knows the location of UE so that TRP(s) can be selected for transmission and reception for this UE.
The UL tracking sequence could be e.g. a Zadoff-Chu sequence, and each UE would be configured with a tracking sequence which is unique within some area in a cell.
The UL tracking sequence is sent on dedicate tracking channel which is configured at cell level and each UE knows the configured tracking channel resource. For static and or slow moving UEs, the same UL tracking sequence could be reused within different areas..
Energy conserved operation (ECO):
ECO is designed so that the UE could remain in ECO permanently after registration. In ECO the UE and the network keep a context for the UE but without physical resource configuration such as PUCCH, CQI report, BSR timer, sounding RS configuration etc.
The UE in ECO would also send an UL tracking sequence which can be used by the network to track the UE location.
As the UE location is known, upon DL data arrival in the network there is no need to page the UE in a wide area as the most suitable TRPs for transmission for the UE are already known. Grant-free small data transmission as currently discussed in RAN2 could be performed during ECO.
UE ID:
The UE would be allocated an ID which is unique in a cell and used whichever TRP(s) in the cell are serving the UE. This ID would remain the same in active state and in ECO. The UE ID can also be used by UE for UL data transmission to differentiate UEs.
Examples of RAN3 impact

One possible impact for the mobility is that the measurements are performed by the network and not the UE. Therefore for inter gNB mobility, assuming that the same principle as today is used (source decides when and where to handover), there is a need to exchange measurements between the target gNB and the source gNB during the mobility procedure. There may also be a need to exchange information on the UE ID or tracking sequence to enable a reconfiguration (if needed) when the UE moves to a neighbour gNB in order to maintain the uniqueness of these.
3 Proposal
The design in this contribution is being discussed as a possible framework for NR in RAN2 and this is presented in RAN3 for information.
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