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Discussion and Decision
1. Introduction
In RAN2#69bis meeting, a UE selection procedure/mechanism was discussed and finally RAN2 sent the LS to SA5 in [1]. In the LS, the possible functional split between RAN node and upper node (OAM, CN) is described as an example. It can be expected that the RAN node takes a certain decision of UE selection based on e.g. the MDT related UE capability. In this contribution, we discuss and propose a UE selection mechanism utilizing the UE status information for the purpose of preventing an undesirable UE impact due to MDT measurements. 
2. Discussion
As RAN2 described in the LS [1], it is expected that the network (probably the RAN node) will select UE’s depending on the MDT related UE capability. The MDT related UE capability would include e.g. the immediate/logged MDT capability, a buffer size (memory resource) for logged MDT [2], the UE based positioning capability [3], etc. Most of these MDT related UE capabilities are essential and static information for the RAN node to perform the UE selection for MDT. However, in order for the RAN node to perform the desirable UE selection, some other UE status information that is not a static could be useful, e.g. a residual battery charge and/or a residual memory resource as discussed in [3]. Additionally, a UE speed might be useful. In the following subsections, the possible 3 UE status information below for the MDT UE selection is discussed.
· Residual battery charge,

· Residual memory resource, 

· UE speed.
2.1
Residual battery charge 

The main objective of the immediate MDT would be the coverage mapping by the periodical DL pilot measurement for a certain period of time while the UE stays in connected mode, e.g. a few minutes or more. Since the immediate MDT is normally executed from right after it has been configured, the RAN node can expect how much impact the UE will suffer due to the immediate MDT. If the RAN node can have the information of a residual battery charge of a UE having an MDT capability, the RAN node can decide which UE should execute the immediate MDT depending on UE’s residual battery charge. Similarly, the logged MDT can be configured with the same policy as immediate MDT. The possible UE selection and the MDT configurations can be seen in Table 1 as examples. 

Table 1: Example of MDT UE selection and configuration policy (residual battery charge)
	Residual battery charge
	Immediate MDT
	Logged MDT

	Low
	· Not select, or 

· Select, but configure with less frequent interval or de-configure after a short time
	· Not select, or 
· Select, but configure with less frequent interval or short duration 

	High
	· Select and configure for a long time or with frequent interval.
	· Select and configure with longer duration or with frequent interval 


2.2
Residual memory resource 

This is related to the logged MDT only. In the logged MDT, once a UE is configured and start executing the measurement and logging, the UE should keep the logs until he is asked to report them by the RAN node. If the memory resource in the UE is small, then the amount of measurement results stored in the memory might be restricted or the earlier measurement results may be overwritten. So, if a UE does not have an MDT specific buffer which would be empty at the step of MDT related capability report, the residual memory resource which can be used for the logged MDT would be useful for the UE selection. Based on the residual memory resource information, the RAN node can decide which UE should execute the logged MDT and also what kind of logs should be stored depending on UE’s residual memory resource. The possible UE selection and the MDT configurations can be seen in Table 2 as examples.
Table 2: Example of MDT UE selection and configuration policy (residual memory resource)
	Residual memory resource
	Logged MDT

	Small
	· Not select, or 

· Select, but configure with less frequent interval or short duration, and/or configure the measurement requiring small memory resource 

	Large
	· Select and configure with longer duration or with frequent interval, and/or configure the measurement requiring large memory resource 


2.3
UE speed 

In addition to a residual battery charge and a residual memory resource, a UE speed could be useful for both the immediate MDT and the logged MDT. This is because the UE speed can be used for deciding a measurement interval so that a resolution of e.g. coverage mapping is kept similar among different UE speeds. In the case of high/medium speed UE, the measurement interval should be shorter than the case of low speed UE in order to keep a resolution of coverage mapping similar among different UE speeds. The possible UE selection and the MDT configurations can be seen in Table 3 as examples.
Table 3: Example of MDT UE selection and configuration policy (UE speed)

	UE speed
	Immediate MDT
	Logged MDT

	Low
	· Select and configure with less frequent interval and keep configuring for a longer period of time
	· Select and configure with less frequent interval for a longer duration 

	Medium/High
	· Select and configure with frequent interval and keep configuring for a shorter period of time
	· Select and configure with frequent interval for a shorter duration 


Furthermore, a UE speed might be useful for deciding if an MDT measurement is configured to the UE. If a UE moves with medium/high speed, the RAN node considers that he is an outdoor UE. Otherwise, the RAN node considers that a target UE is an indoor UE. Note that although in this method, the outdoor UE’s with low speed cannot be selected as an outdoor UE, at least medium/high UE’s can be selected as an outdoor UE. This classification in terms of UE speed might be useful e.g. in two scenarios below. 
· Scenario 1: Preliminary coverage mapping based on measurements by outdoor UE’s
· Scenario 2: Coverage mapping with distinguishing between measurements by indoor UE’s and those by outdoor UE’s
Based on the discussion in 2.1 to 2.3, it can be expected that the undesirable UE impact due to the MDT measurement could be avoided as much as possible by utilizing the UE status information (residual battery charge, residual memory resource, UE speed) at a UE selection. Furthermore, the UE speed might be useful for making a coverage mapping with considering the difference between outdoor UE and indoor UE. 
Proposal 1: For both immediate MDT and logged MDT, the RAN node can request the UE status information before configuration.
If proposal 1 can be agreed by RAN2, it is proposed to discuss what kind of UE status information can be requested.

Proposal 2: RAN2 discuss and decide what kind of UE status information can be requested. The possible candidates are; 

- residual battery charge,


- residual memory resource, (if there is no MDT specific buffer)

- UE speed.
3. Conclusion

In this contribution we discussed the UE selection mechanism based on UE status information. It is expected that the undesirable UE impact due to MDT measurement could be avoided by utilizing the UE status information. 
Proposal 1: For both immediate MDT and logged MDT, the RAN node can request the UE status information before configuration.
If proposal 1 can be agreed by RAN2, it is proposed to discuss what kind of UE status information can be requested.

Proposal 2: RAN2 discuss and decide what kind of UE status information can be requested. The possible candidates are; 


- residual battery charge,


- residual memory resource, (if there is no MDT specific buffer)

- UE speed 
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