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Decision/action requested

It’s asked for the group to discuss and approve the proposal of Enhanced NM Centralised Coverage and Capacity Optimisation.
2
References
[1] TR 32.836 v0.6.0, “Study on NM Centralized Coverage and Capacity Optimization (CCO) SON Function”
[2] TS 37.320, “Radio measurement collection for Minimization of Drive Tests (MDT); Overall description; Stage 2 (Release 11)”
[3] TS 36.331, “Radio Resource Control (RRC); Protocol specification (Release 12)”
[4] TS 36.304, “User Equipment (UE) procedures in idle mode (Release 12)
3
Rationale
Section 4.2.5 in [1] states that “LTE coverage holes may be detected also using measurements performed by UEs in the idle mode”. Figure 1 shows an example of LTE networks if the logged MDT [2] is used to detect the LTE coverage hole. LTE coverage hole can be detected when there is an area without any coverage (Fig 1-A), or when there is a coverage hole in LTE with UMTS overlaid (Fig 1-B). 
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Figure 1: Logged MDT with periodic trigger
The existing logged MDT only supports a periodic trigger that is determined by the logging interval. The periodic logging stops when the UE is in "any cell selection" or "camped on any cell" state (Section 5.1.1.2 [2]), thus the UE stops logging measurements when it enters an LTE coverage hole. The maximum logging duration (see LoggingDuration IE in [3]) is two hours, and the minimum logging interval value (see LoggingInterval IE in TS 36.331 [3]) is 1.28 seconds. This means a UE can log a maximum of 5,625 measurements in the 2 hour duration. The maximum logging interval value is 61.44 seconds, which means a UE can log maximum of 118 measurements in the 2 hour duration. 
The existing logged MDT has the following deficiencies:
· Since a UE may not be able to detect a LTE coverage hole in the two hour interval, the eNB needs to configure multiple MDT jobs that create a huge overhead on the RRC signalling.
· The eNB needs to retrieve the MDT report from UE periodically, which can consume radio resources, but the MDT data may not contain useful information.
· The overhead described above contributes to unnecessary battery drain.
This contribution proposes adding an event trigger mode to the logged MDT that is intended to mitigate the above deficiencies. Figure 2 shows an example of LTE networks if logged MDT based on event trigger is used to detect the LTE coverage hole. When an LTE coverage hole is detected or restored, events will be generated at the idle mode UE to trigger the measurement logging. It reduces the number of log entries significantly, which contributes to the saving of battery consumption, MDT logging memory usage, and radio resource usage.    
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Figure 2: Logged MDT with event trigger
Shown below are two triggers to be added to logged MDT that are used to support LTE coverage hole detection.
· “LTE Coverage Hole Detection” triggers (relates to Figure 2-A):
· UE in RRC_IDLE changes from “Camped normally” [4] to “Any cell selection” [4] (UE loses LTE connection (downlink synch)).

· UE in RRC_IDLE changes from “Any cell selection” to “Camped normally” (via “Camped on any cell”) (UE restores LTE connection).

Note:  The time period during which the UE resides in “Any cell selection” is marked in blue.
·  “Inter-RAT Cell reselection” triggers (relates to Figure 2-B):
· UE in RRC_IDLE changes from “Camped normally” to “Camped on any cell” [4] (via “Any cell selection”) (UE moves from LTE cell to UMTS cell).
· UE in RRC_IDLE changes from “Camped on any cell” to “Camped normally” (UE moves from UMTS cell back to LTE cell).

Note:  The time period during which the UE resides in “Camped on any cell” is marked in red.

 This contribution proposes text to be included to [1].
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Detailed proposal
	1st Modified Section


5.2
E-UTRAN measurements

5.2.1


UE measurements

5.2.1.2
Idle mode measurements

-
Logged measurements for the serving cell as well as the Intra-frequency, Inter-frequency and Inter-RAT neighboring cells (see clause 5.1.1.3.3 in TS 37.320 [2]).
-
Measurements related to LTE coverage hole detection: existing logged MDT UE measurements (i.e. RSRP, RSRQ, with corresponding cell ID and location when available) of the camped LTE cell with new triggers: 
 -
UE in RRC_IDLE changes from “Camped normally” to “Any cell selection”
Note: RSRP, RSRQ measurements on the previous camped LTE cell.
-
UE in RRC_IDLE changes from “Any cell selection” to “Camped normally” (via “Camped on any cell”)
-
Measurements related to Inter-RAT cell reselection: existing logged MDT UE measurements (i.e. RSRP, RSRQ, with corresponding cell ID and location when available) of the camped LTE cell with new triggers:
 -
UE in RRC_IDLE changes from “Camped normally” to “Camped on any cell” (via “Any cell selection”)
Note: RSRP, RSRQ measurements on the previous camped LTE cell.
-
UE in RRC_IDLE changes from “Camped on any cell” to “Camped normally”
	End of modifications
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