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Discussion
1. Introduction
In the RAN3 #77bis meeting, the problems caused due to duplicated usage of the measurement duration for inter-RAT ping-pong detection were presented, and the solution was proposed as well, [1]. In this contribution, we describe in more detail about these problems and propose the solution for them.
2. Discussion
In RAN3 #77 meeting, the following paragraph was added to 9.2.1.96 in TS 25.413.
When the HO Report is sent from RNC at the end of the configured measurement duration, it shall set the HO Report Type IE to "Unnecessary HO to another RAT". If the measurement period expires due to an inter-RAT handover towards LTE executed within the configured measurement duration, the RNC shall set the HO Report Type IE in the HO Report to "Early IRAT Handover".
It describes that the measurement duration is used as (a) the time period to detect “Unnecessary HO to another RAT”, and (b) the time threshold to decide whether “Early IRAT Handover” or not. Actually, the time values of (a) and (b) are different each other, that is, the time of (a) is usually much longer than one of (b). Moreover, when the source eNB requests RNC that UE measures LTE signals during it stays in 3G network, RNC cannot recognize whether this request is for detection of “Unnecessary HO to another RAT” or “Early IRAT Handover”.
The duplicated usage of the measurement duration causes the following problems.
· Problem 1: RNC transmits useless HO Report RIM messages.

· Problem 2: Source eNB misunderstands about the occurrence of unnecessary HO to another RAT.

· Problem 3: Source eNB cannot distinguish two different HO Report messages.
We describe in more detail regarding these problems below.

• Problem 1: RNC transmits useless HO Report RIM messages.

Even though the source eNB requests inter-RAT measurements for “Unnecessary HO to another RAT” detection and sets the measurement duration for long time value, if UE stays at UTRAN for shorter time than the measurement duration, then RNC sends HO Report with “Early IRAT Handover” indication to the source eNB, uselessly. (Case 1)
This needless signaling problem also occurs when the source eNB requests “Early IRAT Handover” detection. The source eNB sets the measurement duration for short time value, and if UE stays at UTRAN for shorter time than the measurement duration, then RNC sends HO Report with “Unnecessary HO to another RAT” indication to the source eNB, uselessly. (Case 2)
In these two cases, the information from needless HO Report signaling is not useful in the source eNB side. Generally, as Fig. 2, the probability that the UE shortly staying in UTRAN passes through a LTE coverage hole is much smaller than the probability of the long stay UE. Therefore, in order to get the believable results about “Unnecessary HO to another RAT” detection, the source eNB wants to get the results measured by long stay UEs, and sets the measurement duration for long time value. The original reason of sending measurement duration to RNC was because the source eNB considers the measured information by UE within the measurement duration is not useful, and wants to discard that. 

Moreover, in case 1, if we assume that RNC reports the measured information no matter whether UE stays at UTRAN for long time or short time, and if it is useful in the source side, then the source eNB does not need to send the measurement duration.
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Fig. 1 RNC transmits useless HO Report RIM messages.
• Problem 2: Source eNB misunderstands about the occurrence of unnecessary HO to another RAT.

In Fig. 2, when the source eNB receives HO Report with “Unnecessary HO to another RAT” indication related to “Early IRAT Handover” detection request, it cannot decide whether the report is related to “Unnecessary HO to another RAT” detection request or “Early IRAT Handover” detection request. That is, the source eNB cannot decide whether to accept it as meaningful information or not.

This problem might be solved by initiating the step 2 measurement request after long time enough from the moment when the “Unnecessary HO to another RAT” detection request is initiated. However, in this case, the source eNB does not know about how long UE 1 stays in UTRAN and when the HO Report related to “Unnecessary HO to another RAT” detection request is sent back. It means that the source eNB cannot be sure about how long it should wait before initiating the “Early IRAT Handover” detection request. Therefore, this kind of solution disturbs quick detection of inter-RAT ping-pong, obviously.
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Fig. 2 Source eNB misunderstands about the occurrence of unnecessary HO to another RAT.
• Problem 3: Source eNB cannot distinguish two different HO Report messages.
In Fig. 3, if the source eNB receives two different HO Report messages related to “Early IRAT Handover” and “Unnecessary HO to another RAT” detection request each, and which have different HO Report Types, then it cannot distinguish which message is for “Early IRAT Handover” detection and which one is for “Unnecessary HO to another RAT” detection. 
This problem would be solved by initiating the step 2 measurement request after long time enough; after 100 sec from UE1 handover. However this implementation still disturbs quick detection of inter-RAT ping-pong.
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Fig. 3 Source eNB cannot distinguish two different HO Report messages.
In order to avoid the problems above, we propose that the source eNB should include the indication to notify the purpose of the inter-RAT measurement request in the IRAT Measurement Configuration IE.
Proposal 1: The source eNB should include the indication to notify the purpose of the inter-RAT measurement request in the IRAT Measurement Configuration IE.
In addition, we can also consider the option to add the information about the time duration that UE stays for at UTRAN to the HO Report message sent by RNC. If the source eNB knows the staying time of UE at UTRAN, then the useless HO Reports in the problem 1 would be helpful in specific conditions, and the problem 2, 3 would be solved as well.
Proposal 2: The RNC includes the time duration that UE stays for at UTRAN to the HO Report message.
3. Conclusion
In this contribution, we discussed about the problem caused by multiple usage of the measurement duration and proposed the solution for them.
Proposal 1: The source eNB should include the indication to notify the purpose of the inter-RAT measurement request in the IRAT Measurement Configuration IE.
Proposal 2: The RNC includes the time duration that UE stays for at UTRAN to the HO Report message.
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