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1 Introduction
This document addresses open issues in definitions of MDT measurements. 

In R2-106870 “LS on inclusion of RF measurements into MDT report” SA5 ask to add the following measurements:

· UL measurement “Received Interference Power”, as defined in TS 36.214.

· CQI (DL), that includes both wideband and sub-band CQI.
UL has not been so much discussed in Rel-10, but anyway some measurements has been included in 37.320


EUTRA
· M2: Power Headroom (PH) measurement by UE

· M3: Uplink signal strength/SINR measurement by eNB
UTRA

· M3: Uplink signal strength/SINR measurement by NodeB

We note e.g. that measurements M3 have not yet been clearly defined. 

We further note that very little stage-2 (or even requirement level) details has been documented for UL RAN measurements. Assuming that RAN2 is overall responsible for use-case / measurements view for MDT, we think this has to be improved. 
2 Discussion
Uplink signal strength and SINR measurement by RAN
When examining 36.214, 25.215, 25.225 we find that RAN1 has specified the following possibly relevant physical layer RAN measurements for UE dedicated measurements on the uplink

	Measurement
	LTE (36.214)
	UTRAFDD (25.215)
	UTRATDD (25.225)
	

	SIR
	
	X
	X
	

	SIR Error
	
	X
	
	SIR deviation from target SIR. 

	Received Signal Code Power
	
	
	X
	Measured per code, not per UE.

	Interference Signal Code Power
	
	
	X
	

	Received interference power 
	X
	
	
	Incl thermal noise. Defined on resource block level.  

	Thermal Noise Power
	X
	
	
	For the whole carrier BW, optionally reported with prev. measurement. 


UTRA SIR and SIR error measurements are defined per Radio Link / Radio Link Set, and thus represents the reception in a base-station from a UE. We also note that the received signal code power, i.e. the numerator in  SIR calculation would represent UL signal strength for UTRA. 

Proposal 1: For UTRA, SIR and Received Signal Code Power shall be logged for MDT. 
We note that Received Signal Code Power is defined as an independent measurement for TDD but not for FDD. 

For LTE there is no measurement defined in 36.214 to represent the UL signal strength or UL SINR. Current measurements received interference power and thermal noise power could maybe be reused, e.g. the received interference power, proposed by SA5 in [1], could e.g. be used as the denominator in a SINR measurement.

It would make sense that RAN1 captures L1 measurements in RAN1 specifications. 

Proposal 2: RAN2 to send a LS to RAN1, asking RAN1 to finish the work on defining UL base-station measurements for MDT, see draft LS, ref [3]
After the response from RAN1, it could be re-evaluated if the received interference power proposed by SA5 is needed or if it can be inferred from other measurement. 

DL CQI measurement
It was proposed in [1] to include CQI measurement for MDT rel-10. 

Location correlated CQI measurement could certainly be interesting for making geographical maps, mapping achievable bitrates. CQI takes into account measurements over the whole bandwidth and takes into account UE Receiver performance. CQI can be reported per sub-band capturing effects of frequency selective channels or frequency selective interference (e.g. by Rel-8 ICIC). For MIMO, CQI can be reported for more than one code-word. Sub-band CQI can be reported for all sub-bands, or for UE selection of best sub-bands.

From the LS [1], it is not clear to what extent SA5 has analyzed the different flavors of CQI. Following the current work split for MDT, RAN2 has been the driving group defining which radio measurements shall be taken into account, both for UE logging and for immediate MDT where RAN does the logging. Thus, although all stage-3 work could be done by SA5 for immediate MDT, it seems there would be some remaining stage-2 work for RAN2. 

At this late stage of rel-10, there seems to be two main alternatives possible: 
· Alt1: Try to introduce CQI logging by RAN, i.e. immediate MDT, probably without additions for location correlation etc.  
· Alt2: Recommend to postpone CQI logging.

Proposal 3: RAN2 to discuss and agree to either try to do CQI logging in RAN by immediate MDT in Rel-10, or to postpone the discussion to later release. 

Location Information for UL measurements

In order to provide correlated location information, some different strategies are possible. UL measurements are dependent on data transmission. 

· Strategy A: Available Location information could be provided together with PHR in MAC. 

· Such strategy would ensure that the location information is indeed correlated with UL data transmission and correlated with PHR report. 

· As the frequency of PHR report can be really high, the location provisioning should follow the logging period rather than the PHR reporting period (assuming that those can be different). 

· Strategy B: Available location information could be provided periodically by RRC. 

· Alt 1: Such periodic location information provisioning could be triggered by UL data transmission.

· Alt 2: Alternatively, periodic location information could be provided regardless UL transmission or not. 

· Strategy C: Available location information could be provided periodically by RRC together with DL measurements (M1). 

· We could assume that DL measurement are always interesting at the same time as UL measurement. 

· Alt 1: Such periodic DL measurements including location information provisioning could be triggered by UL data transmission.

· Alt 2: Alternatively, periodic DL measurements including location information could be provided regardless UL transmission or not. 

We note that as UL RAN measurements can be done and can be provided at a higher frequency than the logging periodicity, it may be possible for the network to choose the UL RAN measurement samples that are close in time to the provided location and DL measurements, thus it is not strictly required that the UE does the correlation between location and radio measurement. The network can do this. 

We note further note that in case accurate location information is not available, location information should be provided in the form of intra frequency RSRP measurements, thus strategy C seems simplest. 

Proposal 4: For location provisioning for UL measurements, location and DL measurements are provided together by RRC, the same way as for M1. 

Proposal 5: The UE do not do any particular correlation between provided location and UL measurement samples. 

We note that when UL is under test, the periods when UE is transmitting in the UL may be a small fraction of the time. Most traffic is asymmetrical with most activity in the DL. It would be nice to be able to limit the DL measurement reporting.

Proposal 6: The periodic measurement reporting for DL measurements and location information shall be optionally subject to the additional trigger of UL data transmission. 

Logging Triggering Criteria for RAN UL measurements
UL measurements are different from DL measurements in the aspect that they are dependent on data transmission. Power headroom report will be generated only if there is PUSCH transmission. Thus UL measurements would not be purely periodical. It would be possible to do “periodical” logging during transmission periods. PHR reporting can be triggered in the UE periodically or based on DL pathloss change since last PHR.

PHR can be triggered quite frequently, up to 100 times / second. Although high frequency of PHR might be interesting to RRM functions, trying to keep track of Loss/Gain/Interference/Power for the UE, the high frequency may not be interesting for MDT logging.  
During SI in rel-9 it was proposed that Logging of PHR should be done based on event trigger, “PHR lower than threshold”. 

Similarly low RX power / Low SINR measured in the RAN sometimes can be a sign of problems, thus it would make sense to also for this measurement apply event trigger based on threshold. 

Proposal 7: eNB Logging of PHR is triggered by event PHR < threshold. 

Proposal 8: When the above event is triggered, logging of PHR is done periodically as long as the event is active. The eNB logging period can be different than UE PHR triggering period. 
Proposal 9: Logging of UL RAN measurement can be triggered by event UL RAN measurement < threshold
Proposal 10: When the event above is triggered, logging of UL RAN measurement is done periodically for as long as long as the event is active.
Logged quantity

For all of PHR, UL RX power, UL SINR the measurement frequency may be higher than the logging frequency. What should then be logged? 

Possibilities: 
- Average values, median values

- Min values (worst case)

- Max values (best case) 

- A random sample. 

We assume that the primary purpose of the logs is to create a statistical view of the measured performance, not really to find worst case shadows etc, thus the last or first options seems possible.

Using average or median values could be a good option if we need a high degree of compression in the reported values. However as the logging is done in the eNB it seems there is no problem to log quite large amounts of data. Thus the last option seems to be the most logical one, also giving a good representation of variance. 
Proposal 11: Measured quantity shall represent a random sample, e.g. possibly just always use the last available measurement. 
3 Conclusions
Proposal 1: For UTRA, SIR and Received Signal Code Power shall be logged for MDT. 

Proposal 2: RAN2 to send a LS to RAN1, asking RAN1 to finish the work on defining UL base-station measurements for MDT, see draft LS, ref [3]

Proposal 3: RAN2 to discuss and agree to either try to do CQI logging in RAN by immediate MDT in Rel-10, or to postpone the discussion to later release. 

Proposal 4: For location provisioning for UL measurements, location and DL measurements are provided together by RRC, the same way as for M1. 

Proposal 5: The UE do not do any particular correlation between provided location and UL measurement samples. 

Proposal 6: The periodic measurement reporting for DL measurements and location information shall be optionally subject to the additional trigger of UL data transmission.

Proposal 7: eNB Logging of PHR is triggered by event PHR < threshold. 

Proposal 8: When the above event is triggered, logging of PHR is done periodically as long as the event is active. The eNB logging period can be different than UE PHR triggering period. 

Proposal 9: Logging of UL RAN measurement can be triggered by event UL RAN measurement < threshold

Proposal 10: When the event above is triggered, logging of UL RAN measurement is done periodically for as long as long as the event is active.
Proposal 11: Measured quantity shall represent a random sample, e.g. possibly just always use the last available measurement.
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