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Discussion and Decision

1 Introduction
The discussion on the UE states in NR and the related mobility aspects is ongoing in RAN2. The following agreements have been reached so far:

RAN2#94:

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

RAN2#95:

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

Agreements

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

FFS how the UE determines the best cell 

In this contribution we further discuss the UE controlled mobility aspects.
2 UE controlled mobility
In our understanding UE controlled mobility applies in idle mode and, if introduced, in the new inactive state.

RAN2 has previously agreed that the IDLE UE camps on the best cell. In order to achieve this, it needs to be able to detect and measure cells. RAN1 and RAN2 should define signals and procedures in order to support this.

In our companion contributions [1][2], we propose the downlink sweeping time interval (DL STI) as a signal structure that supports single-beam and multi-beam operation. The DL STI consists of one or more DL sweeping blocks (DL SBs), which each contain at least a synchronization signal (SS). It should be sufficient for a UE to receive only one of the DL SBs in order to be able to access the system. However, due to network energy and radio resource efficiency broadcast channels carrying system information (SI) may not be transmitted in each DL STI, which means that a UE may have to receive the DL SB in multiple DL STIs. 
Analog/hybrid beamforming of the signals used for idle mode mobility is supported by the DL STI by applying different beams in different DL SBs. In order to provide sufficient coverage in challenging scenarios, e.g. UMa, also repetition on the same beam should be supported by the DL STI framework.
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Figure 1: DL Sweeping Time Interval (STI) with M DL sweeping blocks (DL SBs). In this example, the SS/SI for cell PCI0 is transmitted on different beams in each DL SB.

A DL STI includes at least an SS in each SB. Hence, in the case of multiple SBs per DL STI, a DL STI includes multiple SSs. In [1] and [2], Figure 1we propose to allow the repetition of the same SS (i.e. with the same physical cell identifier, PCI) in multiple DL SBs in the same DL STI, as illustrated in . In different DL SBs, the same SS could be transmitted on the same or different antenna ports, i.e. on the same or different beams. The same SS transmitted in different DL SBs could also be quasi collocated (QCL) or non quasi collocated (non-QCL), i.e. transmitted from the same or different TRPs. The different levels of correlation between SS in different DL SBs (same antenna port, different antenna ports but QCL, non QCL) result in different levels of possible UE receiver combining of SSs and/or SI multiple DL SBs. Information about the STI structure, in terms of repetition, duration etc, could be considered to be included in the SI. Also UE without such assistance information could evaluate different SS repetition hypotheses with limited additional complexity.

In order to camp on the best cell, the idle UE needs to perform measurements on the cells it detects. When a cell transmits a DL STI with multiple DL SBs, then the UE can obtain several measurement results for the cell, each corresponding to a DL SB, within a DL STI, but possibly based on measurements on multiple STIs. If the UE has obtained information that different DL SBs correspond to the same antenna port, e.g. for single-beam with SB repetition, then the UE can average the measurement results for improved accuracy. Otherwise, for example if the UE has obtained no information about the cell, the UE can select the highest measurement result among the SBs. Also other mechanisms could be considered.

Proposal 1: Idle/inactive UEs measure candidate cells based on signals in DL STIs.

Proposal 2: Idle/inactive UEs can assume that an NR cell periodically transmits a DL STI.

Proposal 3: For NR cells with DL STIs with multiple DL SBs, the idle/inactive UE camps on the NR cell with the strongest/best DL SB.
3 Conclusion

The following proposals are made: 
Proposal 1: Idle/inactive UEs measure candidate cells based on signals in DL STIs.

Proposal 2: Idle/inactive UEs can assume that an NR cell periodically transmits a DL STI.

Proposal 3: For NR cells with DL STIs with multiple DL SBs, the idle/inactive UE camps on the NR cell with the strongest/best DL SB.
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