3GPP TSG-RAN WG2#118 e-meeting                                   R2-2205222
Online, 9th - 20th May, 2022                            
Source: 

Sharp
Title:
Discussion on PSCell MHI recording for RRC inactive state
Agenda Item:

6.13.6
Document for:
Discussion and Decision 

1 Introduction
In the latest agreed CR for SON [1], PSCell MHI recording is captured in section 5.7.9 (Mobility history information) according to related agreements up to RAN2 #117 meeting. When reviewing this part, we understand that PSCell MHI recording for UE in RRC inactive state has not been captured yet. Thus in this contribution, we would like to share our views on PSCell MHI recording considering the UE RRC inactive state.
2  Discussion
In legacy MHI for PCell scheme, the UE records not only the time of every PCell it camps both in RRC connected and RRC inactive or idle state, but also the time without a camped PCell. That means, the PCell MHI that provided to the network is continuous in time. This time-continuous MHI is considered to be full information of the MHI. With this full information, the network can know the UE’s trajectory and mobility state estimation and use it for further mobility optimization. 
Observation 1: legacy PCell MHI provides the time spent in a Cell both in RRC connected and RRC idle/inactive.

Observation 2: legacy PCell MHI provides both the time with PCell and the time without PCell to the network in chronological order.
The same rules should also be applied to the PSCell MHI case, both the time with a PSCell and the time without PSCell are needed to be recorded in the PSCell MHI. In last RAN2 meeting, it has agreed that the time spent without PSCell is included in PSCell MHI. And in [1], this agreement is implemented as below: UE includes the time spent without PSCell upon PSCell addition.
…………………….………………Section 5.7.9.2 in [1]………………………………………….…
5.7.9.2
Initiation

f the UE supports storage of mobility history information, the UE shall:
1>
Upon addition of a PSCell:
2>
include an entry in visitedPSCellInfoList in variable VarMobilityHistoryReport possibly after removing the oldest entry, if necessary, according to following:

3>
set the field timeSpent of the entry according to following:

4>
if this is the first PSCell entry for the current PCell since entering the current PCell in RRC_CONNECTED:

5>
include the entry as the time spent with no PSCell since entering the current PCell in RRC_CONNECTED;

4>
else:
5>
include the time spent with no PSCell since last PSCell release or SCG failure since entering the current PCell in RRC_CONNECTED;

…………………….………………Section 5.7.9.2 in [1]………………………………………….…
With the yellow highlighted words above, it seems only the time without PSCell in RRC connected is included. However, based on observation 1, the PSCell MHI needs to include both the time spent in a cell irrespective of the UE RRC state. When a UE configured with SCG goes into RRC inactive state, the UE may store the SCG configuration in the UE inactive context. And the network may restore the SCG configuration in the following RRC resume procedure. During this procedure, the previous PSCell may be maintained or changed to a new PSCell. 
For example in Figure 1, for the time spent in RRC inactive, though the UE stores the SCG configuration of PSCell 1 during time T2,  it may not be considered as a serving cell for the UE. Then one issue here is, whether the time T2 should be recorded as a time without PSCell or a time spent in PSCell 1.
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Figure 1  time UE spent in PSCell with RRC state change
If the time T2 is considerred as a time without PSCell, then UE needs to record T2 as a time without PSCell in PSCell MHI.

Proposal 1: time without PSCell when in RRC inactive state is included in PSCell MHI.
Furthermore, for T1, the time spent within PSCell  1 before RRC release, it should be also included in PSCell MHI upon going to inactive state. 
Proposal 2: upon going to inactive state, UE includes an entry in PSCell MHI to record the time spent in the laste PSCell if the SCG configuration is not released at the time of going to inactive state.

3 Conclusion 
In this contribution, we mainly discussed the PSCell MHI recording when considering the RRC inactive state, and propose the following: 
Observation 1: legacy PCell MHI provides the time spent in a Cell both in RRC connected and RRC idle.

Observation 2: legacy PCell MHI provides both the time with PCell and the time without PCell to the network in chronological order.
Proposal 1: time without PSCell when in RRC inactive state is included in PSCell MHI.
Proposal 2: upon going to inactive state, UE includes an entry in PSCell MHI to record the time spent in the laste PSCell if the SCG configuration is not released at the time of going to inactive state.
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