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1 Introduction
At the RAN2#69bis meeting in Beijing an offline discussion was held discussing the need to support logged MDT in connected mode. A summary of the discussions can be found in [1]. It was decided in the meeting, see [2], to continue as described in chapter 4 of the summary. This document provides some aspects related to the following two topics captured in [1]:
· It was agreed that further analysis is required to understand the signalling and processing overhead introduced by using Immediate reporting to support the use case of coverage mapping when a relatively large number of connected mode UEs are involved in the campaign.

· Companies raising concerns about the complexity of logged MDT in connected mode are invited to provide a complexity analysis for log MDT in connected Mode.

2 Signalling and processing overhead
The signalling overhead for connected mode immediate reporting has been analysed in [3]. Although it has not been discussed in a meeting and not fully coincide with what would be the content of MDT measurements it gives good enough indication of what signalling load that can be expected. The analysis in [3] used a measurement interval of 5 seconds and a location information size of 63 bits that in total amounts to 257 bits per measurement. In a contribution to last meeting the location overhead can be assumed to be either 82 or 142 bits, see [4], so the accuracy of the calculations on [3] is still fairly precise for some further rough estimation. Considering a 1 second measurement interval the signalling load for 50 UEs in a cell then becomes as shown in Table 1 where also the 5 second numbers from [3] are included as reference
. 
 Table 1: Estimated signalling load for immediate MDT measurements, based on assumptions in [3].
	
	Immediate MDT measurements
	Comments

	
	5 second interval (Results from [3])
	1 second interval
	

	PUSCH PRB load for 1.4MHz 
	1.17%
	5.9%
	50 active MDT UEs in a cell is in practice too high 

	PUSCH PRB load for 10MHz
	0.14%
	0.7%
	

	PUSCH PRB load for 20MHz
	0.07%
	0.4%
	

	PDCCH Average number of grants per TTI
	0.020
	0.1
	

	PUCCH Average number of PRB per TTI
	0.001
	0.005
	


The number of UEs assumed can be considered as a worst case for the 10 MHz and 20 MHz cases so the expected signalling load over the radio interface can only be said to be low. For the 1.4 MHz case 50 UEs is considered to be an exaggerated number.
Concerning O&M signalling load for immediate reporting compared to logged reporting we would not expect the load to differ much as same amount of information would anyhow to be transferred and some collection functionality can reside in the O&M part in the eNB to avoid too small packets being sent to the central O&M node since typically this transfer does not need to be immediately sent to the central O&M collection centre [5]. This report can also contain additional information from the eNB such as uplink measurements and the additional time stamping of each of the measurement reports performed in the UEs. Hence the processing overhead in the network is not major issue and would benefit of the additional information from uplink as opposed to logged reporting. Also, considering that same RRC model is used as for traffic handling minor impact is expected in implementations.  

3 Complexity analysis
Having a logged MDT also in connected mode would introduce a logging functionality in the connected mode traffic handling processes, assuming re-use of RRM measurement procedures, time stamping of each measurement would be needed as opposed to the immediate reporting.  As the mobile is in connected mode more processing is needed since an UE does not have more processing capacity implemented than needed. That is, more computational power would be needed. All this would increase the complexity than reusing existing RRM structure and doing immediate reporting by only adding location data (if available). 

How to report logged data in connected mode is also an issue in this case as the instantaneous load would be much higher than for immediate reporting. In addition, correlating uplink and downlink measurements would be more cumbersome because some type of absolute (time) reference or other mechanism is needed between UEs and eNB, e.g. also for SON reuse purposes and any local (e)NB local optimisations.
4 Conclusion

It has been shown that the signalling load for immediate MDT reporting is minor. Introducing logged MDT in connected mode would increase complexity in UEs so it proposed not to include logged MDT in connected mode.
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ANNEX A: Table 1 copied from reference [3]:

	 
	Real time measurements for MDT
	comments

	Total number of bits
	257
	 

	PDCP SDU (bits)
	264
	RRC signaling with byte aligned 

	PDCP PDU/RLC SDU (bits)
	304
	5 bytes PDCP header

	PDCP PDU (bits)
	320
	2 bytes RLC header

	MAC PDU (bits)
	328
	1 byte MAC header. (The minimum TBS.)

	#PRB to carry the whole MAC TB
	5
	Assuming MCS 4 is used 

	#PRB for each measurement
	7
	Assuming 20% chance HARQ retransmission and 1 PRB for BSR

	#PRB used per second
	70
	7*50/5.

	PUSCH PRB load for 1.4MHz 
	1.17%
	70/1000/6. (assuming all PRBs available for PUSCH)

	PUSCH PRB load for 10MHz
	0.14%
	70/1000/50. (assuming all PRBs available for PUSCH)

	PUSCH PRB load for 20MHz
	0.07%
	70/1000/100. (assuming all PRBs available for PUSCH)

	PDCCH Average number of grants per TTI
	0.020
	50*2(one for BSR and another for measurement report)/5/1000.                  
Assuming non-adaptive HARQ is used. 

	PUCCH Average number of PRB per TTI
	0.001
	50/5/1000/18.                                
Assuming a PUCCH can support 18 SRs.





























� Annex A contains an extract from [3] to better understand the assumptions.
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