Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 Meeting #107bis
R2- 1913343
Chongqing, China, October 14th – October 18th 2019


 
Agenda item:
6.10.3 (LTE_NR_DC_CA_enh-Core)
Source:
LG Electronics Inc.


Title:
Validity area enhancements in NR
Document for:
Discussion and Decision
1 Introduction

In this contribution, we discuss about necessity of adapting validity area in NR early measurement and its further enhancements.
2 Discussion
 In LTE euCA, dedicate idle mode measurement configuration can be configured in RRCConnectionRelease message and validity timer and carrier frequency list to be measured can be included [1]. In each carrier frequency information in the carrier frequency list, validityArea can be configured. While the timer (i.e. T331) is running, when the UE reselects to a neighbour cell, the UE maintains the dedicate configuration only if the new serving cell is included in any entry of validityArea in the corresponding frequency. If the cell identity of the new serving cell is not included in the validityArea, the UE discards the configuration and receive the broadcast system information.

Observation 1: In LTE euCA, network can provide a list of cells in the validityArea in which UE is requested to perform idle mode measurements. When the UE reselects to a cell whose physical cell identity does not match any entry in validityArea for the corresponding carrier frequency, the measurements are no longer required. Then the UE stops validity timer (i.e. T331) and release the received idle mode measurement configuration.

With this mechanism, the UE can continue to perform the idle mode measurement based on dedicate configuration even if the UE reselects to a neighbour cell. It can be reused in NR.

Proposal 1: Validity area mechanism in LTE euCA is baseline in NR.

However, when the UE performs inter-frequency cell reselection while the validity timer is running, the configuration may occur unnecessary idle mode measurement, because the frequency list in the dedicate configuration may not be capable for the new serving cell.
For example, a UE containing dedicated idle mode measurement configuration with frequencies f1, f2 and f3 reselects to a neighbour cell but the new serving cell may not be capable of f1 to setup CA/DC. In this case, the UE still performs measurement on the frequency f1 even though the serving cell is not interested on its measurement results. This issue could be up to network implementation how to configure frequency list in the dedicated configuration, but we should consider variety cases of network deployment and some cases cannot be solved by the network configuration.
Therefore, we propose to enable the validity area to change the measurement target frequency based on the UE’s current serving cell. If the network configures different measurement target frequencies based on UE’s serving frequency, the unnecessary measurement may be reduced.
Observation 2: When a UE with dedicate idle mode measurement configuration reselects to a neighbour cell, the new serving cell may not be interested on a frequency on which the UE is performing measurements. In this case, the UE may perform unnecessary measurements.
Proposal 2: For the enhancement to validity area in NR, RAN2 is asked to consider enabling validity area to configure different measurement target frequencies based on the UE’s current serving cell.
In LTE euCA, only cell list is provided in each frequency. In NR, rather than the cell list, providing frequency list in each carrier frequency of validity area may be considered. However, we would better to reuse the existing structure as much as possible. Therefore, following mechanism may be used. In the following figure, suppose there are three carrier frequencies, f1, f2 and f3 configured in the early measurement configuration.




Figure 1: Example of validity area with frequency list
 The frequency F2 and F3 with cell list in the validity area in the F1 means while a UE is camping on a Cell B, C in the frequency F2 and Cell A, B in the frequency F3, the UE performs early measurement on the frequency F1.
For example, if a UE reselects to cell D in frequency F2, since (F2: Cell D) is only included in the validity area for frequency F3, the UE performs early measurement on only frequency F3. (i.e. a UE camping on a cell B and C in frequency F2 is configured to perform early measurement on frequency F1) With this mechanism, the network can configure the target frequencies to measure differently among the frequencies in the early measurement. So flexibility of configuring dedicated early measurement by network may be greatly increased and UE may avoid the unnecessary early measurement so that reduce the power consumption on performing measurements.
For release condition of this validity area mechanism, if the UE reselects to cell E in frequency F3, since (F3: Cell E) is not included in any validity area for configured frequencies F1, F2 and F3, the UE releases the early measurement configuration. Simply put, in this mechanism, the UE releases the early measurement configuration if current serving cell is not included in any validity area of all the configured frequencies so that no more target frequency to perform early measurement is configured.
Observation 3: If validity area includes a frequency list in which the UE performs early measurement on the corresponding frequency, the network can more flexibly configure the early measurements and UE may avoid unnecessary measurements.

Proposal 3: To consider providing frequency list in the validity area. If a UE is camping on a cell in the frequency list, the UE performs early measurements on the corresponding frequency and stores the configuration.
 Upon receiving dedicate idle mode measurement configuration via RRCConnectionRelease message, the network is not aware of UE state, such as cell quality or mobility state. Therefore, if validity area is not configured, if the UE moves to a cell far from the cell which provided the dedicate configuration while the validity timer is running, the configuration might not appropriate for the serving cell. So we could consider handling the validity timer based on the UE state in idle/inactive mode.
Observation 4: After receiving dedicate idle mode measurement configuration, the network is not aware of UE state.
Proposal 4: Consider handling the validity timer of dedicated idle mode measurement configuration based on UE state in idle/inactive mode.
3 Conclusion
In conclusion, we propose the followings:
Observation 1: In LTE euCA, network can provide a list of cells in the validityArea in which UE is requested to perform idle mode measurements. When the UE reselects to a cell whose physical cell identity does not match any entry in validityArea for the corresponding carrier frequency, the measurements are no longer required. Then the UE stops validity timer (i.e. T331) and release the received idle mode measurement configuration.

Proposal 1: Validity area mechanism in LTE euCA is baseline in NR.

Observation 2: When a UE with dedicate idle mode measurement configuration reselects to a neighbour cell, the new serving cell may not be interested on a frequency on which the UE is performing measurements. In this case, the UE may perform unnecessary measurements.
Proposal 2: For the enhancement to validity area in NR, RAN2 is asked to consider enabling validity area to configure different measurement target frequencies based on the UE’s current serving cell.
Observation 3: If validity area includes a frequency list in which the UE performs early measurement on the corresponding frequency, the network can more flexibly configure the early measurements and UE may avoid unnecessary measurements.

Proposal 3: To consider providing frequency list in the validity area. If a UE is camping on a cell in the frequency list, the UE performs early measurements on the corresponding frequency and stores the configuration.
Observation 4: After receiving dedicate idle mode measurement configuration, the network is not aware of UE state.

Proposal 4: Consider handling the validity timer of dedicated idle mode measurement configuration based on UE state in idle/inactive mode.
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