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1. Introduction

Mobility robustness optimization has been taken as a high priority use case in Rel 9 SON study in RAN #43 meeting [1]. In last SA5 meeting, a use case on minimizing drive test is agreed which proposes to reduce manual drive test work by utilization of UE measurements and logs [2]. Based on the similar idea, this contribution is to discuss the benefits and use of UE measurements and logs for mobility robustness optimisation (maybe not only limited to this use case), and propose a solution utilizing UE measurements and logs for this use case.
2. Use of UE measurements and logs
As we know in the network, measurements and statistical data are very helpful to the improvement or optimization of the overall network performance. However, there are many problems or events in reality which cannot be known or acquired by network. For example, we can take into account of following several scenarios.

Scenario 1). UE sends measurement report failure

When the signal quality is not very good, it is most likely that UE sends a measurement report which has not been received successfully by the network at RRC layer. Soon after, RLF maybe  occurr since network doesn’t know that UE has tried to handover to another better cell by sending measurement report prior to RLF. Furthermore, the network doesn’t know the radio strength of serving cell at the time of sending measurement report.

Scenario 2). UE sends handover confirm failure after receiving handover command successfully

As a result, the handover fails due to max RLC layer transmission times or RLF. However, the target cell has no conscience about this, and what the source cell only knows is handover failure.  Even if the network knows failure, it can not identify the problem because of lacking of more detail radio signal measurement prior to the failure. Is it caused by improper handover parameter setting, or by particular geographic radio conditions, e.g. street corner. 
Scenario 3). UE fails on the  random access in the target side after receiving handover command successfully

Consequence is very similar with that in scenario 2). The handover procedure fails with or without RLF, and then the UE tries to re-establish RRC connection. In this scenario, neither the target cell nor the source cell knows the access failure, orhas any idea of why such failure occurs.

For these scenarios, although the network can know something abnormal, it cannot get the detailed information or log related to thefailure, which can only be known by UE itself. As a result, absence of these events make it hard for the network to diagnose and deduce the actual reason for the failed operation. 

Contrarily, with these footprints in UE, the network has more knowledge related to the failure, which is beneficial to diagnose problems more accurately, and make the corresponding resolution more intentionally. 

As desired, these event logs make the network know what had happened before handover failure. However, without more measurement data, the network cannot yet determine the real cause, since the same problem on the surface observed by network could be brought about by variety of factors. 

For example, RLF could happen due to 

a) the target/source cell coverage is not optimal and fast fading causes radio channel quality deteriorating greatly, or 

b) handover parameters are not set properly, which make some handover actions triggered at wrong time and wrong place. 

Maybe, the event logs are not enough to allow network to get the true cause out of from the problem. Besides the event logs, measurements data are also needed, for example, the serving cell’s RSRP before RLF, the serving cell’s RSRP while random access failure in target cell, the concerned cells’ RSRP while UE re-establishing connection, etc. All such measurement data as well as the logs could help SON entity to identify the origin of problem.  
3. UE measurements and logs needed
For mobility robustness optimization, the abnormal events occurred before HO failure or RLF are helpful to determine the network problems, meanwhile the radio signal strength at the time of these events are also necessary, which give the valuable information of the radio condition to network.. （patent issue?）
These abnormal events and measurements can be recorded and obtained by UE and then submitted to SON entity when radio connection available again.
UE logs of abnormal events:

· sending Uplink RRC messages failure, 

· Random access failure, 

· RLF 

· RRC re-establishment

UE measurements of concerned cell associated with abnormal events:

· the serving cell’s RSRP and neighbour’s RSRP when uplink messages sending fails

· the serving cell’s RSRP when UE detects radio link problems

· the serving cell’s RSRP when UE random access fails

· the concerned cells(including the selected cell and HO-related cells) RSRP when UE re-establishes RRC connection

When LTE is deployed, there may be some high profile UEs (e.g. equipped with GPS) that have the ability of location. Whatever, it would be very happy that they can report the location where each abnormal event happens. The location and the radio signal measurements, combined with the topology information, can be used by SON entity to assist the detection of problem. So, the following data are also useful:

· UE’s geographical location where the events happen (if available)

·  (suggest not to propose too detail)
4. Solution using UE measurements and logs
A prerequisite is required that UE should record every event during handover, both normal and abnormal, beginning from measurement report triggered until successful handover completion or end of RRC connection re-establishment procedure after handover failure/RLF. 

The solution is as follows,

· UE records every event during handover since measurement report triggered, including uplink RRC message sending success or failure, RLF, random access failure, RRC re-establishment success or failure etc.

· UE records the concern cells’ RSRP at the time of events above.

· By the end of successful RRC re-establishment due to handover failure or RLF, or new RRC connection immediately after re-establishment failure, UE transfers the sequence of event logs so far since measurement report triggered to the serving eNB via air interface, associated with radio measurement data and location(optional). And then the serving eNB passes the information to SON entity.

· A private algorithm in SON entity may identify the reason of failure according to the information, and if it is deemed that problem was caused by improper handover parameter setting, then a corresponding decision of adjustment could be made. The optimized parameters may include Hysteresis, TimeToTrigger, or CIO etc. 
5. Proposal

According to the discussion, it can be seen the benefit brought up for mobility robustness optimization by introduction of UE measurements and logs, and we propose RAN3 discuss the potential benefits and effect of it, and if agreeable, define the requirement of such these measurements.
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