3GPP TSG RAN WG2 #111
R2-2007174
e-Meeting, August 17th – 28th, 2020
Agenda Item:
8.10.3.2
Source: 
Xiaomi
Title:  
Control Plane for Connected mode UE
Document for:
Discussion and Decision

1 Introduction

In RAN#88 e-meeting, the WI of “Solutions for NR to support non-terrestrial networks (NTN)”was approved and the following objectives were identified [1]:

In this contribution, we will discuss some of control plane aspects for connected mode UE and provide some suggestions.
2 Discussion
2.1 Mobility configuration
During the SI, the mobility challenges were discussed and one of the challenges is as following [2]:
Considering the large cell size of non-terrestrial networks, many devices may be served within a single cell. Depending on constellation assumptions (e.g. propagation delay and satellite speed) and UE density, a potentially very large number of UEs may need to perform HO at a given time, leading to possibly large signalling overhead and service continuity challenges.
According to current hand-over mechanism, the network configures the handover command by RRC reconfiguration message when UE needs to perform handover to neighbour cell. So if there is a very large number of UEs need to perform HO at a given time, it may lead to signaling storm and further affect user experience. If the handover command can be configured to UE served within a cell at different time, then the large signalling overhead at a given time may not be happened. In other words, the mobility configuration could be pre-configured to UE before UE performing hand-over. Considering the handover configuration includes the target cell configuration which is including cell specific configuration such as T304 and spCellConfigCommon and UE specific configuration such as C-RNTI. At least the cell specific configuration could be pre-configured to UE.
Proposal 1: The mobility configuration could be pre-configured to UE before UE performing handover.
The network doesn’t know the moving direction of UE in advance, in other words, the network couldn’t decide which cell is the target cell before UE performing hand-over. So if the mobility configuration could be pre-configured to UE, how to decide the target cell configuration? In order to resolve this problem, the following solution can be considered.
The mobility configuration could include multiple target cells configurations .Considering the large cell size of NTN, the number of neighbour cells is limited, for example, two or three neighbour cells. Therefore, if multiple neighbour cells configurations included in the mobility configuration are pre-configured to UE, UE can choose the target cell configuration when UE performs hand over. For this solution, the handover command in RRC reconfiguration message may only include a simple indication or some parameters which are not included in the pre-configured mobility configurations.  
Proposal 2: The pre-configured mobility configuration could include multiple target cells configurations.
Based on the above discussion, if multiple target cells configurations for UE handover could be pre-configured to UE, following signallings could be considered to configure the parameters to UE.
MSGB/MSG4:
The mobility configuration including multiple target cells configurations could be configured to UE by MSGB or MSG4 when UE is performing RACH procedure.
RRC reconfiguration message:

The mobility configuration including multiple target cells configurations could be configured to UE by RRC reconfiguration messages. 
System information:

The common parameters of target cells could be broadcasted to UE by SIB. For this method, it still needs the above methods to configure the UE specific parameters of target cell. 
The above different signallings could be worked together. For example, a part of handover parameters is configured to UE by RACH procedure and the rest of handover parameters is configured to UE by RRC configuration message.
Proposal 3: The mobility configurations including multiple target cells could be configured to UE by MSGB/MSG4, RRC reconfiguration message and system information. 
2.2 NTN to TN measurement
In SI, service continuity between NTN and TN was discussed and the service continuity should be supported. During the SI, the UE which is served by NTN performing measurement to TN was also discussed. And considering to reduce the UE power consumption, the following options were proposed [3]:
Option a: The TN measurements are completely de-activated when the UE is being served by an NTN cell and then activated by NTN when UE is at the edge of TN coverage.
Option b: The measurement configuration with long periodicity provided by NTN where the UE attempts to detect possible TN coverage even when being served by NTN cell. And if UE closes to the TN, the NTN could update the measurement configuration with short periodicity. 
For both option a and option b, it needs the UE location information. In Rel-17, although UEs with GNSS capabilities are assumed, in fact, the UE may not acquire its location even if UE has GNSS capabilities or there may be UEs without GNSS capabilities. Considering the measurement reports for serving cell also could provide generally location information, for example, the network could know whether UE is at the cell edge or not according to the measurement report. If UE is at the edge of NTN serving cell, the network can apply the above options even if there are no TN networks close to the UE.
Proposal 4: For NTN to TN measurement, the above options could be applied only by UE’s measurement report of serving cell when UE can’t acquire its location information.
3 Conclusions 
In this contribution, we have discussed some of control plane aspects for connected mode UE and provide following proposals.
Proposal 1: The mobility configuration could be pre-configured to UE before UE performing handover.
Proposal 2: The pre-configured mobility configuration could include multiple target cells configurations.
Proposal 3: The mobility configurations including multiple target cells could be configured to UE by MSGB/MSG4, RRC reconfiguration message and system information.
Proposal 4: For NTN to TN measurement, the above options could be applied only by UE’s measurement report of serving cell when UE can’t acquire its location information.
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Connected mode


Enhancement necessary to take into account location information (UE & Satellite/HAPS) and/or ephemeris in determining when to perform hand-over, in order to have a high degree of hand-over control for hand-over robustness and coverage management.


Enhancement to existing measurement configurations to address absolute propagation delay difference between satellites (e.g. SMTC measurement gap adaptation to the SSB/CSI-RS measurement window) [RAN2/4].





Service continuity for mobility from TN to NTN and from NTN to TN systems
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