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1. Introduction
RAN plenary #45 confirmed that RAN2 can discuss architecture options for Minimization of Drive Tests. Although RAN2 has little understanding on the overall architecture that spans from the OAM to the UE, we would like to draw the following assumption.

User-plane architecture (UP)

MDT policy control and transport of UE logs are terminated between a MDT server and UE and thus treated as user plane data by access network. OMA-DM is a candidate protocol for this architecture.
Control-plane architecture (CP)

MDT policy control and transport of UE logs are terminated between eNB and UE. RRC protocol is used as supporting protocol.

SA5 has already established criteria for architecture comparison. In this document we try to focus on the area of RAN2 and see if RAN2 can provide an input to the more complete comparison/analysis in SA5. 
2. Discussion
It is important to decide on categories for discussion, rather than getting into discussion with arbitrary criteria. SA5 has been discussing architecture options and has already established their criteria for evaluation. Among those categories discussed in SA5 (and some in NGMN), we propose RAN2 discuss the following points.
1. Selection of UEs based on subscription
2. Selection of UEs based on location 

3. Support for inter-RAT 

4. Reachability to UEs in idle mode
5. Reachability to UEs in connected mode
6. Ability to perform real-time / non-real-time reporting 
7. Re-use of existing measurements
8. Functional impact in UE/network nodes

9. Specification impacts
2.1. Selection of UEs based on subscription
UP
There are protocols achieving this goal already in the market. For example, OMA-DM is designed to be able to manage and provision individual devices based on the policies and requirements that are applied to the device management regime. The identification of the OMA-DM client (e.g. IP address, IMSI/IMEI) is made available to the OMA-DM server as part of the OMA-DM bootstrap procedure. The NM can maintain the measurement logging and reporting policies bound to the device identification, and communicate them to the OMA-DM server.

During DM session initiation, the OMA-DM client is identified by the same identification and the OMA-DM server can then enforce the policies associated with the user identification that have been provided by the operator.

This also allows selection of devices participating in measurement log collection. If the OMA-DM server initiates DM session, the server can select the devices according to the selection policy set by the operator. If the OMA-DM client initiates DM session, the selection can be achieved by selectively configuring OMA clients for measurement logging.
CP

Currently core network level identity of the UE is transparent to the eNB or RNC. Achieving something similar to UP above may require core network involvement. It has to be evaluated if a technique like the Subscriber Profile ID (SPID) for RAT/frequency policy is adequate for the UE specific MDT policy control where we would need to convey elaborate policies for measurement logging and reporting to specific UEs selected based on information not available to RAN.
2.2. Selection of UEs based on location

UP
Information about geographical areas where the UE needs to perform a particular set of logging can be pre-configured to the UE. The area information can be a set of cells, TA/RA/LAs. Some mechanism may be necessary to reduce the amount of the pre-configuration in order to avoid downloading the same pre-configuration set to all the MDT UEs in the operators network. For example MDT server can have an interface with the core network whereby the MDT server receives information about UE’s TA/RA/LA. 
CP

In connected mode, RAN (eNB, RNC) is aware of the UE location at cell level, which information can be used to activate location based logging campaign in the network. In idle mode, the UE location is transparent to RAN and so similar mechanisms (i.e. pre-configuration and optimizations)  as UP would be necessary.
2.3.  Support for inter-RAT

UP
The interface between the UE and the MDT server is a normal user plane bearer from access network point of view. The UE sees a single management entity across different RATs. The mobility of the communication interface is supported as it is done for normal user plane bearer today. In idle mode, the normal inter-RAT cell reselection can take place without change of the server while the UE continues to log measurements. Neither the UE-connected/camped RAT nor the protocol state (connected / idle) affects the management interface. No change to RAN is necessary.
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Figure 1 – Inter-RAT architecture (UP)
CP

RAT specific RRC is used for MDT policy control and UE log reporting. In connected mode, the MDT policy may need to be part of inter-RAT UE context transfer or the policy needs to be retrieved from OAM domain at every inter-RAT handover. Since RRC is null in idle mode., it is not immediately clear how idle mode inter-RAT mobility and necessary MDT policy change is handled.
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Figure 2 – Inter-RAT architecture (CP)
2.4. Reachability to UEs in idle mode
UP

In idle mode, communication data from the MDT server (e.g. configuration change) triggers the normal paging procedure and communication data from the UE (e.g. measurement log reporting) triggers the normal RRC connection establishment procedure. No change in access network is needed.
CP
RRC is null in idle mode. It is not clear how the RAN can reach idle mode UEs. RRC in the UE is not capable of bring RRC connection up on its own and it is always NAS to trigger RRC connection establishment. Those aspects requires further consideration.
2.5. Reachability to UEs in connected mode
There does not seem significant difference between UP and CP for the reachablity to connected mode UEs.
2.6. Ability to perform real-time / non-real-time reporting
There does not seem significant difference between UP and CP for the real-time reporting.

For non-real time reporting:
UP
MDT server acts as an application-layer server to the client in the UE. RAN connectivity is transparent to this connection. Non-real time data collection and reporting is the default. Long-term data collection campaigns can be supported (e.g. lasting several hours or more). Non-real time reporting in a RAT not supporting MDT would be possible as long as the connection to the MDT server is maintained.
CP
Non-real time data collection can be configured by serving eNB/RNC.  Non-real time reporting needs to address the case when UE leaves the eNB area or loses the RRC connection with the eNB during data collection. Both LTE and UMTS network need to support the new RRC protocol to support long-term data collection campaigns due to UE mobility. Measurement subsystem in RRC needs to be active in idle mode.
2.7. Re-use of existing measurements
So far no (combination of) existing measurement is identified as sufficient for MDT use cases.
2.8. Functional impact in UE/network nodes
UP
UE shall implement new functions as MDT logging client. Access network is not impacted by UP solution since the MDT policy configuration and UE reporting are treated as normal data.
CP
UE shall implement new functions to support MDT measurements as part of RRC measurement subsystem. The same RRC feature needs to be supported by the access network of different RATs.
2.9. Specification impacts
In both architecture, policy configuration and UE measurement log need to be specified.

CP relies on RRC protocol for policy control and UE log reporting and thus may require standardization in multiple specifications. This drawback can be mitigated by having a transparent container in each RRC specification and have a common specification where policy configuration and UE measurement log is defined.
3. Summary

	Criterion
	UP
	CP
	
	Remarks

	Selection of UEs based on subscription
	+
	
	
	CP may require core network involvement 

	Selection of UEs based on location
	
	+
	
	Further consideration needed for idle mode support in CP

	Support for inter-RAT
	+
	
	
	Single management interface with UP

	Reachability to UEs in idle mode
	+
	
	
	CP may require core network / NAS involvement for idle mode support

	Reachability to UEs in connected mode
	+
	+
	
	

	Ability to perform real-time / non-real-time reporting
	+
	
	
	UP allows reporting through IP connectivity to MDT server which is not affected by UE mobility until UE logs get reported

	Re-use of existing measurements
	NA
	NA
	
	

	Functional impact in UE/network nodes
	+
	
	
	CP requires MDT support in RAN (multiple RATs)

	Specification impacts
	+
	+
	
	CP requires MDT support in RAN across different RATs. This can be mitigated by making MDT configuration reporting quasi-transparent to RAN.

	TOTAL
	7
	3
	
	


4. Conclusion
It has been shown that UP solution is better suited for realization of MDT for the following advantages.
· Existing capability for selecting UEs based on subscription

· Single management entity across multiple RATs

· Not affected by the protocol states (connected, idle) 
While most of the functions “can be done” in both architectures, CP solution seems to have open points for support of idle mode MDT. It is not clear how pure RRC based mechanism can support the following functions.

· Reaching idle mode UE for MDT configuration

· Allowing MDT reporting from idle mode UE 

It is proposed to inform SA5 about the above shortcomings of CP solution so that SA5 can take them into account in their more thorough analysis on the architecture aspects.
.  
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