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1 Introduction 

A UE configured for IDLE mode MDT logging shall indicate the presence of Logged information during the RRC Connection Establishment procedure and the Network shall pull out the Log using RRC signalling i.e. UE Information Transfer Procedure. The maximum size of a PDCP SDU for a single RRC Message transfer though is only 8188 bytes. This paper investigates if a single RRC message is sufficient to convey the UE MDT IDLE logging information. 
2 Discussion 
2.1 IDLE Mode MDT Log Buffer Size
The below table calculates the possible minimum values which might be logged most of the times depending on different scenarios. 

Table 1: Minimum MDT log size(s)

	Scenario.

No
	Single MDT Record Size (Bytes)
	No. of MDT Records Floor ((8188 – 32bits)/Size)

	1
	14.125 Bytes (TimeStamp
 + Serving Meas + RF Fingerprint of 1 cell)
	579 Records

	2
	18.125 (Serving + RF Fingerprint of 3 cell)
	451 Records

	3
	20.125 (Serving + GNSS Loc Info)
	406 Records

	4
	28.375 (Serving + GNSS Loc Info + 3 Intra Freq Neigh)
	288 Records

	5
	30.375 (Serving + 1 Inter Freq  Neigh +  2 Intra Freq Neigh + GNSS Loc Info)
	269 Records

	6
	35.125 (Serving + 2 Inter Freq  Neigh +  2 Intra Freq Neigh + GNSS Loc Info)
	232 Records


So, e.g. if we have Serving + GNSS Loc Info + 3 Intra frequency neighbors (Scenario no. 4 above) information then in the given size one can only fit 288 records.
The below table indicates (for each scenario above) how long it will take for a UE whose logging interval/ occasion is 10 sec/ 2 sec etc. to fill a MDT buffer of 8188 Bytes.
Table 2: Max logging duration

	Scenario
	1
	2
	3
	4
	5
	6

	# of records
	579
	451
	406
	288
	269
	232

	MDT Periodicity of 10 sec
	96.5 min
	75.1 min
	67.6 min
	48.0 min
	44.8 min
	38.7 min

	MDT Periodicity of 2 sec
	19.3 min
	15.0 min
	13.5 min
	9.6 min
	8.9 min
	7.7 min


So the above clearly indicates that in scenario 4 (Serving + GNSS Loc Info + 3 Intra Freq Neigh), the said RRC message size restriction will only allow 48 mins of logging when MDT logging periodicity is 10 sec; and less than 10 min when the MDT logging periodicity is 2 sec. Assuming this is quite small value, we propose that RAN2 discuss and decide if we should extend UE logging to more than 1 RRC messages.
Proposal 1: UE IDLE Mode MDT Log buffer size shall not be restricted to the PDCP SDU size of 8188 Bytes.
2.2 IDLE Mode MDT Log Reporting Mechanisms
UE Information Procedure is a request response procedure and the Uplink response message uses the same Transaction ID in the arrived DL request message. Unlike Measurement Report, it is a single Uplink message and thus restricted to a size constraint of 8188 Bytes. UE in the UEInformationResponse can indicate the presence of more MDT data by using a Boolean field. UE Information response message size does not increase considerably with inclusion of a Boolean field. With the presence of ‘TRUE’ the Network may invoke another UE Information transfer procedure to extract the next set of MDT records.

Proposal 2: The UE shall in the ‘UEInformationResponse’ with a Boolean field indicate the presence of more MDT logged information left with the UE for reporting. 
2.3 Minimum Buffer Size
If RAN2 agrees that indeed more than 1 RRC message would normally be required to report the UE’s logged information, we should also decide upon what could be the minimum buffer size that the UE must have to support MDT idle mode logging.
We encourage RAN2 to discuss on a minimum size (say from Table 1). In our opinion as a UE vendor, a UE must be able to support something like scenario 6 with 2 sec MDT logging occasion for half an hour at least. This leads to a minimum UE requirement of 32 KB.
Proposal 3: If RAN2 agrees that indeed more than 1 RRC message would normally be required to report the UE’s logged information, the minimum buffer size should be fixed at 32 KB.
3 Conclusion

The proposals of the contributions are summarized below; we request RAN2 to discuss them:
Proposal 1 UE IDLE Mode MDT Log buffer size shall not be restricted with the PDCP SDU size of 8188 Bytes 

Proposal 2 The UE shall in the ‘UEInformationResponse’ with a Boolean field indicate the presence of more MDT logged information left with the UE for reporting.
Proposal 3 If RAN2 agrees that indeed more than 1 RRC message would normally be required to report the UE’s logged information, the minimum buffer size should be fixed at 32 KB.
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Annexure 
A) Estimate of the amount of memory that shall be required by a single MDT Log entry:

Table 3: Size analysis of MDT Log Parameters

	Reporting Parameter
	Type
	Description
	Information Element
	Range
	Size (In Bits)

	1. Absolute Timestamp Information
	One Time
	Reference Time stamp 
	Timestamp
	DD HH:MM:SS
	32 Bits

	2. MDT Log Instance
	List of MDT Records

(1 to MaxRecords)
	a) Measurement Information

	
	
	a) SERVING (Mandatory)
	RSRP
	0 to 97
	7 Bits

	
	
	
	RSRQ
	0 to 34
	6 Bits

	
	
	b) NEIGHBOUR (Available Info)

List of Neighbour Information
	PCI
	0 to 503
	9 Bits

	
	
	
	DL – Freq (Inter Freq Neigh)
	0 to 65535
	16 Bits

	
	
	
	RSRP
	0 to 97
	7 Bits

	
	
	
	RSRQ
	0 to 34
	6 Bits

	
	
	b) Timestamp Information

	
	
	(Mandatory)
	Relative Timestamp
	Seconds 
	32 Bits 

	
	
	c) Positioning Information

	
	
	(Mandatory)
	ECGI of Serving Cell
	PLMN Identity + Cell Identity
	52 Bits (24 Bits + 28 Bits)

	
	
	GNSS (If Available)
	Latitude
	0 to 8388607
	23 Bits

	
	
	
	Longitude
	-8388608 to 8388607
	24 Bits

	
	
	
	Sign
	North, South
	1 Bit

	
	
	
	Altitude
	0 to 32767
	15 Bits

	
	
	
	Direction
	Height, Depth
	1 Bit

	
	
	RF Finger Print List (GNSS not Available) 
	PCI
	0 to 503
	9 Bits

	
	
	
	RSRP
	0 to 97
	7 Bits


NOTE 1: The above table is based on the minimum agreed upon essentials for a MDT reporting as provided in Section 5.1.1.3.3 of 37.320. GNSS Positioning Information has been captured without considering Uncertainty Information. 
NOTE 2: The 32 bits that has been considered in the available 8188 bytes is for echoing the absolute timestamp based on which the relative timing instances are logged. Relative Timestamp present in all the records is assumed to be 4 Bytes.
� TimeStamp is included in all the scenarios
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