Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN2 Meeting #71bis

 
R2-105460
Xian, China, 10 – 15 October, 2010
Agenda item:

4.3.1.3

Source: 

LG Electronics Inc.
Title: 


Location information provisioning
Document for:


Discussion
1 Introduction 

In the e-mail discussion [1] it is being discussed how we provision location information with MDT. In [2]. Positioning information was suggested as a trigger for MDT measurement collection. This paper aims at providing reasonable location information provisioning for MDT, which is sufficiently simple and workable. 
2 Discussion 
2.1 “Positioning information available” event triggered measurement
In [2], it was proposed to perform MDT logging when positioning information becomes available, i.e., availability of positioning information is used as trigger for MDT logging. This is sort of event triggered MDT logging and illustrated in Figure1. (To be able to be based on more common ground with discussion in [1], the pictures appeared in [1] are used with slight modification.)
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Figure 1: “Positioning information available” event triggered measurements
We start from the fact that undoubtedly that baseline configuration is periodical logging. Event triggered logging should be configured only on top of periodical reporting, i.e., stand-alone event triggered logging without periodical does not make any sense. 
Then the motivation of such “positioning info available” event triggered logging seems to be to associate positioning information and actual MDT logging as close as possible. This tight association is intended to generate more precise coverage map. It is true that purely periodical logging may result in some disparity between logging timing and the moment that positioning is obtained. Proposed “positioning info available” event will remove such disparity. To evaluate how beneficial the event triggered logging really is, it should be considered how big/long such disparity can become.
In principle the disparity will be at most the logging interval. Assuming that typical logging interval will vary approximately from 1s to 10s value, UE moving 30Km/h will pass over a max ~8m during 1s logging interval and ~80m during 10s logging interval. This distance is a maximum error in drawing coverage map that can occur with purely periodical logging. Considering actual positioning information becomes available any time of logging interval, the averaging should be taken to derive average disparity, and then the practical (not max) error becomes just halved such that the error may span from 4m to 40m. We do not think this range of error should be considered to be a big error. If UE is in very high mobility (e.g., >100km/h), it might be passing over non-trivial distance during the disparity duration. But we believe that such high mobility UEs should not be the main sources as MDT log collectors.

If positioning information is much more often available, then the error with purely periodical logging can become drastically reduced to the marginal. Logs of other UEs collected around the same place will also contribute to compensate the error. Some very smart UE implementation may even allow UE to obtain positioning information around actual logging moment such that the disparity will be smaller. 
From our observations, we conclude that purely periodical logging is sufficient to draw coverage map with reasonable error in associating the radio measurement with its position of collection, and thus “positioning information available” event triggered logging is not essential.  

Proposal 1 “Positioning information available” event triggered measurements is not supported, and only purely periodical reporting is supported in Rel-10. 

2.2 Provisioning of including location info

In [1] a timer (denoted here as association timer) was suggested, which governs how long the GNSS positioning info is considered valid. If the positioning information is valid, it is tagged with radio measurement sample. If not, RF fingerprint is instead tagged. 

From our understanding, the timer introduces non-trivial complexity in UE complexity. Further, it is hard for us to see any benefit to introduce the validity timer. We think that, once the GNSS information is tagged with one measurement sample, tagging the ‘same’ GNSS information with another measurement sample would not add any information because in essence adding the same information does not decrease entropy (or uncertainty) at all. 
Our view is that, when GNSS positioning information becomes available, it is necessary and sufficient to tag the GNSS information with recently upcoming radio measurement sample only once. Figure 2 shows the proposed provisioning of including location information based on purely periodical logging working on it. In this figure 1) UE includes available GNSS positioning information just once and the GNSS positioning information is thrown away. Then 2) UE includes RF fingerprint elsewhere when GNSS information is not available. No timer is needed. This provisioning is very simple but no worse than when using the association timer. 
This proposed provisioning can be seen from a bit different angle that the validity of GNSS positioning information is implicitly assumed to be one logging interval long, because this will guarantee that the GNSS information will be tagged only once. 

[image: image2.emf]t

GNSS  

positioning. Info #1

GNSS 

Positioning Info #2

Radio 

measurement 

sample#3

Radio 

measurement

sample#4

Radio 

measurement 

sample#5

Radio 

measurement 

sample#1

Radio 

measurement

sample#2

Log sample#1 

contents:

1. Radio 

measurement 

sample#1

2. Timestamp

3. Location Info 

(RF fingerprint)

Log sample#2 

contents:

1. Radio 

measurement 

sample#2

2. Timestamp

3. Location Info 

(GNSS info#1)

Log sample#3

contents:

1. Radio 

measurement 

sample#3

2. Timestamp

3. Location Info 

(RF fingerprint)

Log sample#6 

contents:

1. Radio 

measurement 

sample#6

2. Timestamp

3. Location Info 

(GNSS info#2)

Radio 

measurement 

sample#6

...

MDT 

Measurement 

Period

Paging 

DRX cycle

Log sample#4

contents:

1. Radio 

measurement 

sample#3

2. Timestamp

3. Location Info 

(RF fingerprint)

Log sample#5

contents:

1. Radio 

measurement 

sample#3

2. Timestamp

3. Location Info 

(RF fingerprint)

Tagged 

only once

Tagged 

only once


Figure 2: Proposed provisioning of including location information
Proposal 2 UE tags available GNSS information only once with upcoming measurement sample, and then the GNSS information is discarded. I.e., the validity of GNSS positioning information is implicitly assumed to be one logging interval long.  
3 Conclusion

This paper looks at whether “positioning info available” event triggered logging is beneficial. Simple provisioning of including location information is also suggested. The corresponding proposal are summarised as follows:
Proposal 3 “Positioning information available” event triggered measurements is not supported, and only purely periodical reporting is supported in Rel-10. 

Proposal 4 UE tags available GNSS information only once with upcoming measurement sample, and then the GNSS information is discarded. I.e., the validity of GNSS positioning information is implicitly assumed to be one logging interval long.  
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