Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _GoBack]3GPP TSG-RAN WG2 Meeting #103	R2-1812705
Gothenburg, Sweden, 20th - 24th August 2018                          

Agenda Item:	11.2.2.1
Source:	Apple Inc.
Title:	Considerations on UE Mobility in NR-U
Document for:	Discussion
Introduction
As a promising way to exploit more spectrum resources on NR, unlicensed spectrum is recently considered not just for Assisted Access like in LAA but also standalone NR deployment. In order to facilitate standalone NR-U cells, some basic functionalities should be exercisable on NR-U spectrum, such as system information delivery, paging message delivery, cell camping, initial access, etc.
In this contribution, we focus on the potential UE mobility issues, such as cell re-selection and HO, due to multiple PLMN deployment on NR-U spectrum.
Discussion
In licensed spectrum, it’s unlikely for multiple operators to share the same frequency in a region. While for NR-U, multiple operators share the same spectrum as shown in the figure below. During the discussion in LTE LAA, ANR function is supposed to solve PCI collision issue. When it comes to NR, the problem should be re-evaluated because standalone cell deployment on NR-U is required. 
It may be argued that if ANR is enabled, UE could tell which cells belong to different PLMN from blacklisted cells broadcasted by gNB. From our point of view, it is doubtful whether ANR could always provide a timely efficient adjustment throughout the whole NW deployment. Therefore we believe it’s necessary to resolve any residual PCI collision from ANR since mobility performance is very critical for UE.
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Fig. 1 - Cell deployment on the same NR-U spectrum

Issue 1 – Cell re-selection in NR-U
Since it’s not mandatory for UE to read SIB1 in target cell during cell re-selection, UE may re-select to a cell belonging to a different PLMN (not EPLMN). According to current spec as shown below, UE will bar all the cells on the same frequency for a maximum of 300 seconds. Obviously current cell re-selection procedure does not apply to NR-U case due to multiple PLMN deployment on NR-U spectrum.  
If the highest ranked cell or best cell according to absolute priority reselection rules is an intra-frequency or inter-frequency cell which is not suitable due to belonging to a PLMN which is not indicated as being equivalent to the registered PLMN, the UE shall not consider this cell and other cells on the same frequency, as candidates for reselection for a maximum of 300 seconds.
Observation 1: Current cell re-selection procedure in NR does not apply to NR-U case due to multiple PLMN deployment on NR-U spectrum.
Issue 2 – HO in NR-U
The problem happens when two cells, e.g., cell 2 and cell 3, deployed by different operators are configured with the same PCI as shown in Fig. 2. Normally UE does not read SIB1 of target cell during RRM measurement, thus UE may contain the PCI of neighbor cell 2, which belongs to a different PLMN, in measurement report. gNB then proceeds with the HO preparation procedure with cell 3. Consequently, after receiving HO command, UE sends RACH according to cell 3’s RACH configuration but cell 3 might be too distant and RACH failure occurs.
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Fig. 2 - PCI collision problem in HO
Observation 2: HOF failure may happen due to PCI collision among cells with different PLMN.
Proposed solutions
In order to prevent cell re-selection or HO to a non-suitable cell, a straightforward solution is to have UE acquire the target cell’s PLMN information beforehand.
For cell re-selection procedure, UE could read SIB1 to know PLMN before cell ranking. Only the cells with same PLMN (or EPLMN) are ranked. Or UE could also read SIB1 of neighbor cell while Treselection is running, in order not to delay reselection due to SIB1 reading.
For HO procedure, UE could read SIB1 during RRM measurement, and only the measurement results of the cells with the same PLMN (EPLMN) are contained in measurement report. UE could also read SIB1 of neighbor cell while TTT is running, in order not to delay the start of TTT.
Proposal 1: Supports SIB1 reading of neighbor cells before cell re-selection and HO.
Conclusion
In this contribution, we discussed two issues and also proposed corresponding potential solutions.
Observation 1: Current cell re-selection procedure in NR does not suit NR-U case due to multiple PLMN deployment on NR-U spectrum.
Observation 2: HO failure may happen due to PCI collision among cells with different PLMN.
Proposal 1: Supports SIB1 reading of neighbor cells before cell re-selection and HO.
Text Proposal to TR 38.889 
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7.2.2.x UE Mobility
Multiple PLMN operation in NR-U spectrum should be considered for UE mobility, in order to prevent cell re-selection and HO to a non-suitable cell. UE could perform SIB1 reading of neighbor cells before cell re-selection and HO. 
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