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1
Decision/action requested

Introduce the comparison table into the draft SA5 TR “Integration of device management information with Itf-N”.
2
References

 [1] Draft TR 32.xyz v0.1.0 Study on integration of device management information with Itf-N
3
Rationale

The purpose of this paper is to provide additional comparison between the two options for management of minimization of drive tests (MDT), namely: 

· MDT management via direct UE-DMS management interface
· MDT management via RAN control plane
We want to emphasize that this discussion in SA5 should be limited to management aspects of MDT. The discussion on architectural aspects spanning non-management interfaces as well as the impact on UE is outside of scope of this SI and SA5, as was clearly indicated in the conclusion of SA plenary.
4
Discussion

4.1 Criteria for comparison in SA5
In the latest draft of SA5 TR 32.xyz [1], the following requirements have been introduced for the management of the minimization of drive-tests: 
· Selection of devices/users participating in data collection

Operator may select users who live in certain area, friendly users, users with specific subscription profile, devices with enough battery etc.

· Retrieval of device capabilities and user preferences

Users may be enaged in data collection depending on their preferences that can be retrieved or they can be prompted via GUI. Some users may even initiate their participation.
· Policy-based (non-real-time) data collection and reporting 

Reporitn failures is the most important goal of MDT. By definition, failures cannot be reported to the radio network in real time. Consequently, MDT management cannot rely on constant connectivity to eNB;  devices must have a pre-configured policy for data collection and reporting.

· Ability to configure type of data to be collected per user
To address customer complaints, mobile devices might be configured to log failures that they experience most frequently.

· Selection of geographic areas inside which the data will be collected 

Operators may want to limit the scope of data collection for MDT/SON to within specific geographic areas. Examples of such scenarios include addressing customer complaints, improving coverage along roads or train lines, ensuring good coverage for special events etc.

· Selection of data collection and reporting times

Certain data related to MDT/SON might be of interest to operators only in certain times. For example, data collection can be configured during busy hour, when the probability of failures is largest, whereas reporting can be configured during off-peak hours to better distribute network load over time.

· Simplicity (time to market)
The adopted management solution must be easy to standardize in a short period of time so that MDT functionality is available for early network deployments. Otherwise, the benefits of MDT will be greatly diminished.
· Applicability to multiple RATs

Device management aspects of MDT/SON solution should be addressed in a way that is transparent inter-RAT boundaries. In addition to this, backward compatibility with other technologies (UMTS, GSM) should be easy to standardize.
Here we provide the comparison between the two management architectures with respect to the above agreed criteria.
4.2 Comparison of the proposed architectures from SA5 point of view
	Criterion
	Alternative 1: UE-OAM interface
	Alternative 2: eNB involved architecture

	Selection of devices participating in MDT
	OAM is the natural place to securely store information about subscribers’ profiles and other subscriber-specific and device-specific info that can be used to select users to participate in MDT. 
	eNB is not the place to store such information. eNB is not even allowed to know IMSI associated with UEs it serves for security reasons. Managing this info or any per-user MDT management in eNB is out of question.

	Retrieval of device capabilities and user preferences
	User-plane protocol can easily accommodate GUI to prompt users for their participation in MDT. UE management protocols aready handle retrieveal of device capabilities for management tasks.
	Control plane protocol by definition is architecturally separated from user’s input. No user input can be accommodated. Device capabilities can be retrieved only in terms of physical layer functions, not higher layer functions, such as battery, memory etc.

	Policy-based (non-real-time) data collection and reporting 
	Measurements associated with failures and idle mode measurements can be logged and reported to OAM at any time based on the policy configured by OAM. 
	Control plane solution requires constant connectivity to eNB. When connectivity is lost due to a failure or for any other reason, the measurements cannot be reported to eNB. Similarly, reporting of idle mode measurements (when UE is not connected) is not possible. 

	Ability to configure type of data to be collected per user
	This is related to user profile management, which is an OAM taks. OAM can log what type of failures each user reports most often and where and configure that user’s UE to log those measurements only.
	No per-user MDT management is feasible. 

	Selection of geographic areas inside which the data will be collected 
	Each UE can be configured by OAM policy to measure and log when inside certain area. UE tracks its location and triggers measurement logging when inside the target MDT area. The target area does not have to overlap with eNB boundaries.
	Each eNB triggers measurements/logging for UEs that are connected to it. If the UE leaves eNB area, its measurements are lost. If UEs go in and out of eNB area (e.g. along the highway), lots of signaling for turning data collection on/off will be needed.

	Selection of data collection and reporting times
	OAM can easily incorporate preferred data collection times reporting times into per-user policies for MDT management.
	This would need to be handled by eNB in real-time by switching data collection on/off via OTA signaling. This can only be done for all UEs at the same time. Support for this mechanism will need to be specified over Itf-N in SA5.

	Simplicity (time to market)
	Extension of OMA DM data model to allow for configuration of policies for MDT management is needed. Time to market is measured in months. Work can be done in SA5.
	Coordinated extension of the following 3GPP protocols is needed: RRC, X2 AP, S1 AP and Type 2 Itf-N. Three different WGs would need to be involved: RAN2, RAN3 and SA5. Time to market measured in years/releases.

	Applicability to multiple RATs and backward compatibility with UMTS/GSM
	As user-plane solution, it is RAT-independent.
	Work would have to be duplicated for UMTS, GSM etc.


4.3 Comparison of the proposed architectures from some other aspects
	Criterion
	Alternative 1: UE-OAM interface
	Alternative 2: eNB involved architecture

	Amount of Over-the-Air (OTA) signalling
	Managing MDT via policies configured by OAM via user plan protocols requires minimum OTA signaling. OAM configures the policy and UE follows it without the need for continuous signaling with OAM.
	As a control plane protocol, all UE actions are triggered by eNB. Signaling exchange is needed for any change, including crossing eNB boundaries, dropping connection, ending connection, turning UE on/off, starting/stopping measurement collection, starting/stopping measurement reporting etc.

	Inter-eNB signaling
	Not applicable. OAM communicates with UE via user plane transparently to eNB connectivity.
	When UE starts measurement collection in one eNB and then corsses over to another eNB, in order not to loose the data, it has to be sent back to the first eNB. If the UE crosses 4-5 eNBs during measurement collection, the collected data has to be distributed among eNBs. This is a very complicated process that has to be standardized. Otherwise, all UEs that cross eNB boundaries need to be excluded from MDT.
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Detailed Proposal
The group is asked to discuss the comparison of the two architectures, and include the clause 4.2 and 4.3 above into the draft TR “Integration of device management information with Itf-N” as section 5.1.3 “Comparison of the proposed architectures”.
