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1 Introduction

Beam related mobility has been discussed in RAN2. We note that most discussion related to beamforming is for connected mode. For UE based mobility, there is not much discussion up to now.
In the RAN2#95bis meeting, an agreement related to idle mode is:

Agreements for IDLE

1
In IDLE mode, UE performs cell selection and reselection on NR Cells.

2
Study how to derive a cell quality based on measurements.
Before diving into the detail design, we need to make it clear what scenarios and principle should be follow. This contribution analyzes different scenarios and the principle for UE based mobility considering high frequency.
2 Discussion
2.1 Scenarios of high frequency deployment
We expect that the deployment scenarios for high frequency will change over time.. At the initial stage, the low frequency assisted high frequency is most likely. The second stage would be standalone high frequency.
From deployment aspect, the scenarios of high frequency are shown in the figure below:

[image: image1.emf]LF & HF@cell 1

Cell 1@LF

Cell 2@HF

Cell 1@LF

Cell 2@HF

Cell 3@HF

(a) LF and HF TRP in the 

same cell

(b) LF and HF in different 

cell

© HF is used for coverage 

extension


Figure 1 Deployment scenarios of high frequency
For case (a) in the figure above, both low frequency and high frequency TRPs are in one cell. Whether low frequency and high frequency TRPs are in one MAC or different MAC can be FFS. While case (b) can be low frequency assisted high frequency and standalone high frequency. The case (c) is only for standalone high frequency and the high frequency TRPs are for coverage extension.
UE operation in high frequency is a little bit complex compared to low frequency because beam tracking process is needed even for idle or inactive state UE in order to achieve DL synchronization or paging monitoring. Based on this consideration, high frequency is preferable for data transmission and for capacity enhancement purpose and high frequency is only considered for UEs which have high data volume to be transmitted. If this is the main use case of high frequency, the design of high frequency and UE operation can be simplified.
2.2 UE based mobility
Inactive state UE operation in high frequency is analyzed in the companied paper [2]. It shows that UE based mobility in high frequency might introduce a large signalling overhead. The operation process is as figure below:

[image: image2.emf]Radio Frame

PSS

SSS

Radio Frame

One SS burst set for DL beam tracking

PO


(a) DL-based mobility for HF
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(b) UL-based mobility for HF
Figure 2 UE based mobility for HF
For UE based mobility, UE needs to do at least DL beam acquisition before paging opportunity in order to acquire a beam for paging receiving. If the measurement of the beam can’t be done simultaneously with synchronization process, an extra measurement process will be needed which will lead to very long process for measurement..
As discussed in section 2.1, the deployment of high frequency will depend on low frequency at least in the initial stage. So, for case (a) and (b), UE should be in the coverage area of both low frequency and high frequency TRP. If the UE can always camp on low frequency bands, the UE operation will be much simpler, than camping on high frequency for the scenarios where low frequency existed. If not, the UE needs to do beam acquisition from time to time in order to do cell reselection and paging receiving which will consume more energy than camping on low frequency.
For idle UE, almost the same beam acquisition process is needed in order to monitor paging opportunity. On the other hand, UE in idle state also needs to do cell reselection, and UE needs to synchronize to the high frequency cell. In order to do the synchronization, UE needs to sweep all possible beams and evaluate the quality of the cell and then make decision of cell reselection. This is also a complex process and energy consuming. The cell reselection on low frequency is much simpler than on high frequency.
Observation 1: It would be beneficial for cell selection or reselection to prioritize camping on low frequency if both low frequency and high frequency are available.
When UE is in inactive and idle state, if UE has large volume data to be transmitted, the network can schedule the UE to access the high frequency band. How to schedule the UE to high frequency can be different for different scenarios and should be FFS.
If both low frequency and high frequency are used for transmission using DC or CA like technology [1], low frequency could be preferred as primary “cell” as RRC controlwill be more reliable. 
Observation 2: Low frequency can be used as primary cell if both low frequency and high frequency are available for transmission.
After UE finishes the transmission in active state, the UE will fall back to the low frequency and camp on the low frequency cell or band. If handover happened, the primary cell or link could be changed as well as the high frequency cell or link. For any cases, the UE should fall back to the low frequency.
Proposal: Consider the support of the use of low frequency for camping and for the PCell for operation in high frequency.

3 Conclusion
This contribution discusses the possible deployment scenarios of high frequency. Considering the complex operation of UE in high frequency, this paper has the following observation and proposal:
Observation 1: It would be beneficial for cell selection or reselection to prioritize camping on low frequency if both low frequency and high frequency are available.
Observation 2: Low frequency can be used as primary cell if both low frequency and high frequency are available for transmission.

Proposal: Consider the support of the use of low frequency for camping and for the PCell for operation in high frequency.
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