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Discussion and decision
1
Introduction
During the Study Item phase, in TR36.805 v2.0.0 [1], the following highlight content about time stamp comes into an agreement:
Time information 
The measurements in measurement logs shall be linked to a time stamp that is available in the UE. Accuracy of time information (absolute time, relative time) is FFS.
In RAN#46 meeting the CP architecture is approved in MDT WID RP-091413 [2]. And the description of time stamp is as follow: 
· The MDT measurements reporting are sent via RRC signalling to the E-UTRAN/UTRAN.  RRC signalling to report measurements should also have the capability to include 
· Set of available location information
· Time information
In this proposal, we will discuss the mechanism of achieving time stamp in UE side, and the mechanism of reporting time stamp via RRC signalling.
2
Discussion
In RAN2 68bis the following highlight contents have been described in R2-100846[3]:

Reporting mode

Reporting mode for the MDT measurements comprises immediate or deferred reporting. 

A UE in RRC_IDLE mode of operation shall support measurement logging functionality. After having initiated the MDT measurements logging during idle mode operations, the UE will not support immediate reporting but instead will apply the deferred reporting only.

A UE in RRC_CONNECTED mode supports immediate reporting. It is FFS whether a UE in RRC_CONNECTED mode supports deferred reporting.
According this, both immediate and deferred reporting will be considered. Immediate reporting means UE reporting measurement log immediately when the measurement is triggered; deferred reporting means there is a time delay between the time when the measurement is triggered and reports. For immediate reporting, the Network obtains standard time when the measurement log is reporting. The time interval from which the measurement is triggered to Network receives the measure log is about 100 ms, this error is acceptable. So for a UE in RRC_CONNECTED mode which supports immediate reporting, the time stamp information is not needed.
Proposal 1: For a UE in RRC_CONNECTED mode which supports immediate reporting, the time stamp information is not needed.
For UE in idle mode, the deferred reporting will be applied. Or a UE in RRC_CONNECTED mode supporting deferred reporting is considered in Work Item scope, the time stamp information shall be included in UE measurement log. The time stamp in UE measurement log will be absolute time or relative time. The absolute time means the time stamp in UE measurement log is Network Standard Time, for TD SCDMA system, it is the time from GPS. It will command UTRAN inform the Network Standard Time to UE by broadcasting or via RRC signalling.
(1) informing the Network Standard Time to UE by broadcasting:
This method is the same with the UE in RRC_CONNECTED mode and IDLE mode. For TD SCDMA system, UE will not monitor the P-CCPCH when it comes into connected state, because the TS0 on secondary frequency will be used to transmit data. So before UE enter connected state, UE can read Network Standard Time from system information, and UE can maintain this time using its local oscillator in passing communication. When use the system information to transmit the Network Standard Time, there are two choices:
a) The time information is included in RNC part. The Network Standard Time need to be broadcasted periodically, so in this case the content of time information will be different in every RRC broadcasting message, this will perform RRC reconfiguration procedure;
b) The time information is included in NodeB part. This case does not need RRC reconfiguration
(2) informing the Network Standard Time to UE via RRC signalling
This method is applicable to the UE in RRC_CONNECTED mode. For UE in IDLE mode, if the measurement the network want UE to do is configured when UE is in connected mode, the method is also applied to it. The Network Standard Time can be transmitted to UE with measurement control message together.
The absolute time need network to inform time information to UE, it will change the structure of system information or RRC signal, and will consider how to design the period that the network transmitting the time. So the relative time is preferred.

Proposal 2: Because the absolute time will affect the current structure of system information or RRC message, so it is preferred to use the relative time on time stamp reporting.

When using a relative time to depict the time stamp, UE will turn on a counter when measurement is triggered. The counter increases by one whenever it receives a SFN, the counting is sustaining until UE reports the log to network. The value of counter is perhaps huge, and it will enhance the load of measurement report, so consider the following methods: 
(1) During the UE counting, the UE will transfer the SFN value to day, hour, minute and second, The format of time stamp in measurement report is “m days, n hours, k minutes, l seconds”, such as “0 days, 2 hours, 3 minutes, 34 seconds”. When the network receives this time stamp, it will know that the measurement is performed before 0 days, 2 hours, 3 minutes, 34 seconds from now.
(2) During the UE counting, when the value equals 4096, UE will write 0 and carry 1, and continue counts from 0. The format of time stamp in measurement report is multiple of 4096 SFNs and the remainder from 0 to 4095.
We shall set threshold for each measurement, and the measurement using in different case will has different threshold. For example set the threshold to one day, transfer day to seconds is 86400 seconds, and the time of 4096 SFNs is 40.96 seconds, 86400/40.96=2109.375, so it need 12bit to transmit the interger part and 12bit to transmit remainder, in total need 24bit to load the time stamp. When the time UE counting exceeds the threshold, the UE will consider that the log is outdated, and UE will discard the log.

Proposal 3: The format of time stamp depicted by relative time in measurement report which is multiple of 4096 SFN and the remainder from 0 to 4095 is recommended.
The limitation of above method is when UE is power off, the value which UE counts will be lost, so the two methods mentioned above demand that, when UE measurement is triggered, until the log is reported, the UE shall not be power off.

If UE can get hold of local time, powering off will not affect the achievement of time stamp. When the measurement is triggered, UE will record its local time. When UE report the measurement to network, UE record its local time again. The difference between them is time stamp network desiring. 
After receiving the measurement log, the RNC has two choices, 
(1) If RNC has the ability to acquire the Network Standard Time, the RNC will mark the measurement log with Network Standard Time, and restore it or transmit is to MDT entity or network management entity.
(2) If RNC does not has the ability to acquire the Network Standard Time, the RNC will count the CFN value between receive the log to send the log to other entity. UE marks this time to log and send them to MDT entity or network management entity. The work of achieving the Network Standard Time of the measurement is accomplished by MDT entity or network management entity.
3
Conclusion
Specific proposals for RAN2:

Proposal 1: For a UE in RRC_CONNECTED mode which supports immediate reporting, the time stamp information is not needed.
Proposal 2: Because the absolute time will affect the current structure of system information or RRC message, so it is preferred to use the relative time on time stamp reporting. 

Proposal 3: The format of time stamp depicted by relative time in measurement report which is multiple of 4096 SFN and the remainder from 0 to 4095 is recommended.
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