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1. Introduction
At RAN2#70, area scope measurement for logged MDT was agreed [1]. However details, e.g., the scope of the measurement area, signalling and procedures for the area scope configuration are FFS. To clarify the signalling and procedures needed, this paper attempts to provide possible scenarios for which different ones are required. Furthermore, required features for support of the most concerned scenario are discussed and proposed.
2. Discussion
2.1. Area scope measurement scenarios

Scenarios for the area scope measurement are classified by following aspects: 
Item 1:
Whether the UE to perform MDT measurement is selected by CN/OAM or not:

In case of the UE selection by CN/OAM, it is assumed to be done by the subscriber or terminal type information as discussed at RAN2#69bis [2] and agreed in SA5[3]. In case no UE selection is performed, it means that any UEs supporting MDT capability may be requested to join MDT campaign in the intended area.
Item 2:
Whether the measurement area is configured for UE specific or UE agnostic:

In case of the UE specific area, the measurement area configuration for the selected UE, which is assumed to be a list of cells, LAs/RAs/TAs or freely defined geographical area [4], is provided by CN/OAM. In case of the UE agnostic area, it means that the common measurement area is configured for any UEs joining area scope MDT campaign. This common measurement area is preconfigured at the concerned eNBs.
Item 3
:
Whether Immediate or Logged MDT is performed:

It has not been clarified whether area scope measurement configuration is also supported for Immediate MDT. We think that it should also be supported since it is useful when MDT needs to be performed in a specific area based on customer’s complaints. 
Table 1 shows possible scenarios classified by the abovementioned aspects. 
Table 1: Area scope measurement scenarios
	#
	UE selection by CN/OAM
	No UE selection by CN/OAM

	
	UE specific area
	UE agnostic area
	UE specific area
	UE agnostic area

	Immediate MDT
	Scenario 1
	Scenario 2
	N/A
	Scenario 3

	Logged MDT
	Scenario 1a
	Scenario 2a
	N/A
	Scenario 3a


With regards to scenario 1/1a, MDT measurement policy configuration and MDT measurement area is sent from the CN/OAM to the RAN node using UE-associated signalling (e.g., trace function [5]) for the selected UE. 
For Logged MDT (scenario 1a), the measurement area needs to be informed to the UE, since the UE itself has to manage i.e., start, stop or resume the MDT data collection based on the configured area, e.g. serving cell.. For Immediate MDT (scenario 1), measurement area does not need to be conveyed to the UE, since the network can manage the MDT campaign. Details are discussed below. 

With regards to scenario 2/2a, similar to scenario 1/1a, UE-associated signalling is used to send MDT measurement policy from the CN to the RAN node for a selected UE. However, the measurement area for the selected UE is not included in the UE-associated signalling, but it is preconfigured at the concerned eNBs, and it is common for all MDT capable UE. Management of the MDT data collection, i.e. start, stop or resume, based on measurement area principle for logged and immediate MDT as in scenario 1/1a is applied.
With regards to scenario 3/3a, UE-associated signalling is not required to convey MDT measurement policy, since the UE selection is not done by CN/OAM. RAN node performs the UE selection based on the UE capability. For the other aspects, the same principle in scenario 2/2a is applied.
Obviously, scenario 1 and 1a have the most specification impact among concerned WGs (RAN2/3, SA5). However these are also the most concerned scenarios, since it is the scenarios that need to be supported when per UE (measurement policy and/or area configuration) MDT data collection is to be performed. Furthermore, functions needed for scenario1/1a could also be reused for other scenarios. As such, signalling and procedures for support of scenario 1 and 1a should be standardized at first. 
Proposal 1:
Signalling and procedures for when UE selection, MDT measurement policy and/or measurement area are provided by OAM/CN should be standardized in Rel-10.

2.2. Management of area scope MDT data collection for immediate MDT
To support scenario 1, how the network manage the MDT data collection i.e., start, stop and resume the MDT measurement needs to be clarified. The following alternatives illustrated in Fig.1 can be considered: 
Alternative 1:

Management by the MME

In this approach, the MME manages the area configuration for which MDT data collection needs to be performed, for each selected UE. This area configuration is obtained from the OAM. The MDT data collection is managed (start, stop and resume) by the MME utilizing e.g., trace procedures [6]. This can be done since the E-CGI and TAI are informed the MME in the PATH SWITCH REQUEST message (X2 handover) or the HANDOVER NOTIFY message (S1 handover). 
Alternative 2:

Management by the eNB

In this approach, the serving eNB manages the area configuration for which MDT data collection needs to be performed, for each selected UE. This area configuration is obtained from the OAM via the MME. The MDT data collection is managed by the eNB directly by referring to the area configuration e.g., cell ID list. During the MDT data collection, the measurement area configuration is forwarded between eNBs when the UE performs handover. 
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Figure 1: Alternatives on management of area scope MDT campaign

With regards to Alt.1, the MME evaluates whether MDT data collection needs to be started, stop or resume in every inter-eNB handover. Since the MME cannot be aware of the intra-eNB handover, the case where the UE passes across an area boundary due to the intra-eNB handover cannot be handled. In addition, obviously the complexity for the MME to manage the area configuration and MDT data collection for the selected UEs is not negligible. 
With regards to Alt. 2, since the serving eNB has the measurement area configuration, the intra-eNB handover case as abovementioned can be handled. In addition, this approach can also be reused for other scenarios (2, 3) assuming that the area configuration is preconfigured at the concerned eNBs. 
From the abovementioned analysis, it can be concluded that Alt.2 is desirable approach to manage the area scope measurement for Immediate MDT. Hence, the following is proposed:

Proposal 2:
The measurement area configuration should be forwarded between eNBs during handover.

For the area configuration forwarding, further detail needs also to be clarified whether this is forwarded in the RRC context or the IE defined in S1/X2AP [6, 7]. 
Proposal 3:
Whether the measurement area configuration is forwarded in the RRC context or the IE defined in S1/X2AP should be discussed. 
2.3. Management of geographical area scope MDT data collection in immediate MDT
For the abovementioned Alt.2, to enable the eNB to manage (the start, stop or resume of) MDT data collection based on geographical area scope measurement, together with the geographical area information, a list of cells which encompasses the geographical area has to be informed the eNB. Since the eNB cannot know the geographical location information of the UE, the cell list can alternatively be used for the management (start, stop, resume) of the MDT campaign. 
Proposal 4:
For immediate MDT based on geographical area scope measurement, a list of cells which encompasses the geographical area should be informed the eNB together with the geographical area information.
3. Summary and proposal

In summary, the followings were proposed for support of area scope MDT measurement: 

Proposal 1:
Signalling and procedures for when UE selection, MDT measurement policy and/or measurement area are provided by OAM/CN should be standardized in Rel-10.
Proposal 2:
The measurement area configuration should be forwarded between eNBs during handover.

Proposal 3:
Whether the measurement area configuration is forwarded in the RRC context or the IE defined in S1/X2AP should be discussed. 
Proposal 4:
For immediate MDT based on geographical area scope measurement, a list of cells which encompasses the geographical area should be informed the eNB together with the geographical area information.
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