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1. Introduction
In last meeting we have made agreements about time stamp issue as below:
1) Network indicates absolute time stamp as part of the configuration;
2) In reporting, UE echoes back the absolute time stamp;
3) In reporting, UE indicates a relative timestamp for each measurement, relative from the reported absolute timestamp.
In this contribution we want to discuss this issue further, about improvement of the time stamp record.
2. Discussion
2.1. Time Stamp of logging start and Improvement about Periodical Logging
The absolute time stamp is configured by the network and indicates the absolute time when the configuration is sent to the connected mode UE. Since logged MDT could only be performed when UE goes to idle mode,  it might be the network implementation on how soon to release RRC connection after sending out MDT configuration. If this time is quite long, then the relative time stamp will start from a bigger number and account for a larger report size accordingly. To reduce the report size, a time stamp of logging start moment could be stored in the UE, and it equals to the absolute time stamp received from network configuration add the relative time length between network configuration and the time of logging start when UE goes to idle. Then the subsequent time stamp could be counted based on the logging start moment, and the relative time stamp could start from zero.
Especially for periodical logging, measurements have the regular interval between adjacent logging results. To log such regular time interval with common relative time stamp is a waste of bits. For periodical logging, apart from recording the time stamp of log beginning, we could also record the logging number and the configured logging interval instead of common relative time stamp. From these parameters, network could easily calculate the absolute time for each periodical logging.


[image: image1.emf]UE release RRC connection

Logging interval Logging interval

MDT configuration

(include absolute time stamp)

UE enters RRC IDLE

(logged MDT start)

The first logging of 

periodical logging

The second logging of 

periodical logging

The current absolute time 

stamp UE record

Time stamp of logging start 

moment

Relative time stamp from 

absolute time stamp*

Relative time stamp from 

absolute time stamp*

Time stamp

 start time of subsequent 

logging change

Flow:

Time stamp handling:


An example:

We assume periodical logging parameters are configured in the first 2 rows below:

	Logged MDT on duration timer by network configuration
	5 hours=18000 seconds

	Logging interval
	16 seconds

	Time of RRC connection state before RRC connection release
	1616 seconds ≈ 26.9 minutes

	Factual time of IDLE state logged MDT measurement
	18000-1616 = 16384 =2^14 seconds


Calculation of report size:

	
	Log time(number)
	Relative time stamp size of each log
	Summation of relative time stamp size

	Use relative time stamp based on current conclusion
	16384/16=1024=2^10
	>14bits
	>1024*14=14336bits

	Use relative time stamp improved by this paper (logging number + timer interval parameter)
	
	10bits
	1024*10+4=10244bits


From above table, we can see that using relative time stamp improved by this paper could save a lot of report bits. The longer UE stays in RRC_CONNECTED before logged MDT measurement, the larger size could be saved. 
Proposal 1: A time stamp of logging start moment could be recorded when UE enters into idle mode and relative time stamp of subsequent logging can be based on it.

Proposal 2: A simple relative time stamp format of logging number and logging interval could be reported to save bits for periodical logging.
3. Conclusion
In this contribution, we discussed time stamp and have proposals below:

Proposal 1: A time stamp of logging start moment could be recorded when UE enters into idle mode and relative time stamp of subsequent logging can be based on it.

Proposal 2: A simple relative time stamp format of logging number and logging interval could be reported to save bits for periodical logging.
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