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Discussion
1. Introduction
Seven MDT measurement logs have introduced in TR36.805. Among them, any MDT measurement would be performed in only a specific UE state (e.g., Transmit power headroom becomes less than threshold). In order to clarify MDT process, each MDT measurement should be defined in either a specific UE state or both states. As the preliminary discussion for MDT configuration, we discuss on matching each MDT measurement with three MDT cases such as logged reporting in idle mode and immediate reporting in connected mode.
2. Discussion
2.1 General
In TR36.805, seven MDT measurement logs have introduced as follows:
–Periodical downlink pilot measurements
–Serving Cell becomes worse than threshold
–Transmit power headroom becomes less than threshold
–Random access failure
–Paging Channel Failure
–Broadcast Channel failure
–Radio link failure report
In RAN2#68bis meeting, RAN2 WG has accepted two cases as MDT basic behaviors, i.e., logging in idle mode and immediately reporting in connected mode. In order to clarify MDT process and define MDT configuration, we preliminarily need to discuss on whether or not each MDT measurement can be applied to two cases. 

Each MDT measurement is related to a specfic UE state. For example. ‘Transmit power headroom becomes less than threshold’ and ‘Radio link failure report’ would be triggered at only connected mode. Therefore, we need not difine the MDT configuration for idle mode. On the other hand, since ‘Paging channel failure’ and ‘Random access failure’ would be mainly performed when UE tries to access to eNB, the measurements would be handled at only idle mode, but not connected mode. At the other view, because any MDT measurement is overlapped with the existing RRM measurement in connected mode, such MDT measurement needs to be limited in a specific UE state to reduce UE burden. For example, measuring downlink pilot periodically has already been defined at the existing RRM measurement in connected mode. Threfore, ‘Periodical downlink pilot measurements’ is enough to be configured in only idle mode.
Proposal 1 : MDT configuration shall be defined such that each MDT measurement can be performed at either a specific UE state or both states to clarify MDT process. 
2.2 In which state MDT measurement is performed
· Periodical downlink pilot measurements
This MDT measurement can be performed at both UE states. However, connected UE can already provide a number of periodic reports though the existing measurement. If we modify the existing measurement with the additional location information, we may not need this MDT measurement in the connected mode. To avoid the overlapped functionality, MDT measurement would be allowed for only logging in idle mode. 
· Serving Cell becomes worse than threshold
This MDT measurement is similar to the existing measurement report-Event A2. Therefore, the MDT measure-memt would be configurated in only idle mode. 
· Transmit power headroom becomes less than threshold
Since power headroom can be measured when UE is in only connected mode, this MDT measurement is related to only connected mode and then it is unnecessary that this MDT measurement is configured in idle mode. The existing PHR can be triggered periodically or when the downlink pathloss has changed more than dl-pathlossChange. Therefore, the existing PHR cannot take place of this MDT measurement. It is needed that 

–new reporting trigger (i.e. based on threshold) is added in the existing PHR or; 

–the MDT measurement is newly configured in connected mode.
· Random access failure
‘Random access failure’ can be configured in both UE states. Random access is performed when idle UE tries to access to eNB, or eNB can request random access to connected UE (due to HO). Since ‘Random access failure’ would be mainly performed when UE tries to access to eNB, the measurements would be handled at only idle mode.
· Paging Channel Failure
Paging is performed when eNB wakes up UE in idle mode or used to announce the change on System Inforamtion in both UE states. But since paging is frequently used to wake up UE, it can be configured in only idle mode.
· Broadcast Channel failure
UE usually monitors Broadcast channels in idle mode. Furthermre, after HO, connected UE can also check Broadcast channels. But since Broadcast channels are frequently monitored, it can be configured in only idle mode.
· Radio link failure report
RLF is declared at connected UE even though the UE may enter into idle mode soon. So this MDT measurement is configured in only connected mode. 
Table 1 summaried considerations described as above.
Table 1 In which state MDT measurement is performed 
	MDT measurement
	IDLE mode:
logged reporting
	Connected mode: immediate reporting
	Note

	Periodical downlink pilot measurements
	Yes
	No
	

	Serving Cell becomes worse than threshold
	Yes
	No
	

	Transmit power headroom becomes less than threshold
	No
	Yes (or No)
	Alternatively, the modified PHR can take the place of this MDT measurement

	Random access failure
	Yes
	No
	

	Paging Channel Failure 
	Yes
	No
	

	Broadcast Channel failure
	Yes
	No
	

	Radio link failure report
	No
	Yes
	


Proposal 2 : Each MDT measurement shall be restricted to either a specific UE state or both states based on Table 1. 

Based on Table 1, if we modify the existing measurements (e.g. with the additional location information), we may not need most of MDT measurements in the connected mode except ‘Transmit power headroom becomes less than threshold’ and ‘Radio link failure report’. Since the reuse of the existing measurement can help minor chagne, it is recommended that the existing measurements are reused as much possible. It is proposed that 
Proposal 3 : Existing RRM measurements are modified (e.g. with additional location information) such that the existing RRM measurement can be reused to take the place of MDT measurement in connected mode.
3. Conclusion
We propose that: 
Proposal 1 : MDT configuration shall be defined such that each MDT measurement can be performed at either a specific UE state or both states to clarify MDT process.
Proposal 2 : Each MDT measurement shall be restricted to either a specific UE state or both states based on Table 1.
Proposal 3 : Existing RRM measurements are modified (e.g. with additional location information) such that the existing RRM measurement can be reused to take the place of MDT measurement in connected mode.
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