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1          Introduction

In previous meetings, two ANR logging thresholds were agreed, namely, the Relative Threshold and the Absolute Threshold [1].  This contribution further discusses these thresholds.

2          Discussions
The two ANR logging thresholds are defined as follows [1]:

· ANR logging relative threshold. If the measured signal strength/quality of a detected cell exceeds the threshold relative to signal strength/quality in the serving cell, the UE shall treat the detected cell as candidate for one log entry in its ANR log. The detailed usage of ANR logging relative threshold is defined in TS 25.304.
· ANR logging absolute threshold. If the measured signal strength/quality of a detected cell exceeds the absolute threshold, the UE shall treat the detected cell as candidate for one log entry in its ANR log. . The details of setting absolute threshold are defined in TS 25.331. The detailed usage of ANR logging absolute threshold is defined in TS 25.304.

It is further noted that:
“The UTRAN may provide either one of above thresholds, or both thresholds for use in ANR configuration”

The logging criteria are therefore:
CRelative:
QDetected – QServing > ThresRelative
CAbsolute:
QDetected > ThresAbsolute
Where CRelative is the relative threshold logging criteria and CAbsolute is the absolute threshold logging criteria. QDetected is the measured signal strength/quality of the detected cell and QServing is the measured signal strength/quality of the serving cell.
In the scenario where the UTRAN provide both criteria, it is not clear how the UE will use these thresholds.  There are two possibilities:
1. The UE logs the entry if EITHER CRelative OR CAbsolute is true

2. The UE logs the entry if BOTH CRelative AND CAbsolute are true

Consider the scenario in Figure 1.  Here, the detected cell may be far away and hence QDetected is less than ThresAbsolute.  However, due to shadowing, the serving cell signal is weaker than that of the detected cell by the threshold ThresRelative.  Hence in the first possibility above, the UE will log the entry whilst in the second possibility the UE will not log the entry.  However, if the network receives the entry (due to the 1st possibility), it does not know which criterion caused the UE to log this entry.
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Figure 1: Serving cell signal is weaker than that of detected cell
Depending on the implemented ANR algorithm both possibilities may be useful and hence the UTRAN should be able to configure one of the above possibilities for the UE.  If it is deemed too complex for UE to perform a simple AND/OR function then we prefer the UE to perform only the AND possibility (i.e. the 2nd possibility).
Proposal 1: When both criteria CRelative and CAbsolute are configured, clarify how the UE decides to log an ANR entry.

In Cell Reselection, a time hysteresis TReselection is defined in which the Cell Reselection criteria (e.g. Signal quality of neighbour is higher than that of serving cell by an offset) has to remains true in order to trigger the Cell Reselection process.  In logging an ANR entry, it is not clear how long the criteria CRelative and/or CAbsolute need to remain true in order for the UE to log the entry.  This is the case whether the UTRAN configure one of the criteria or both criteria to the UE.  If either of the criteria is true for a very brief moment, then it may falsely give the impression that the detected cell is a candidate to be included in the NCL.  Therefore, a time hysteresis for ANR, similar to that in Cell Reselection (i.e. TReselection), should be defined where it can be configured by the network.
Proposal 2: Define a network configurable time hysteresis for ANR in which the criteria CRelative and/or CAbsolute need to remain true within this time before the UE logs the ANR entry.
An example change to the Logged ANR Configuration Info message is shown in Appendix A where a timer TloggedANR and an operational variable (i.e. CRelative AND CAbsolute, CRelative OR CAbsolute) in case both criteria are configured for the UE.
3          Conclusion
In this contribution, the threshold criteria CRelative and CAbsolute are further discussed and it is proposed that:
Proposal 1: When both criteria CRelative and CAbsolute are configured, clarify how the UE decides to log an ANR entry.

Proposal 2: Define a network configurable time hysteresis for ANR in which the criteria CRelative and/or CAbsolute need to remain true within this time before the UE logs the ANR entry.
The above proposals are shown in Appendix A, which reflects the possible changes to the Logged ANR Configuration Info message.
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Appendix A

Possible updates to the new Logged ANR Configuration Info message, to include combination of thresholds and timer for the detected cell thresholds conditions to be met.

	Logged ANR threshold operation
	OP
	
	ENUMERATED (Absolute and relative threshold, Absolute or relative threshold)
	Choice of  threshold to use for ANR logging criteria, when both absolute and relative thresholds are present.


	> CHOICE Absolute Threshold
	OP
	
	
	Logging threshold for signal strength/quality of a detected cell

	>> RSCP
	OP
	
	Integer (-120..-25)
	In dBm. If present, it indicates CPICH RSCP for FDD, Primary CCPCH RSCP for TDD.



	>> Ec/N0
	OP
	
	Integer (-24..0)
	In dB. For FDD only

	> CHOICE Relative threshold
	OP
	
	
	Logging threshold for signal strength/quality of a detected cell relative to signal strength/quality in the serving cell

	>> RSCP-Thresrelative
	OP
	
	Integer (0..15 by step of 2)
	RSCP [dB]. 

	>> Ec/No-Thresrelative
	OP
	
	Integer (0..15)
	Ec/N0 [dB]. 

	TloggedANR
	MP
	
	Integer

(0..31)

	[s]
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