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Discussion and Decision
1 Introduction
In the WI approved at RAN#53, one of the objectives is to specify the mechanism of enabling the target eNB to be aware of up-to-date coexistence problems during handover procedure in order to avoid ping-pong handover back to the problematic frequency. In the current TR 36.816[1], there are two options could be used to make the target eNB be aware of the coexistence problem within the UE:
· The information is transferred from the source to the target eNB;

· The information is reported again by the UE to the target eNB

In this contribution, we use Option 1 to represent the information is transferred from the source to the target eNB and Option 2 to represent the information is reported again by the UE to the target eNB. First we give more study about possible problems may emerge when LTE signal is moved away from ISM Band, then further disscuss the ability of above two options to solve the emerged problems and at last conclude the prons and cons of the two options.
2 Discussion
2.1 Some issues needed to be solved
Ping-Pong Issue 1
The ping-pong issue caused by target eNB does not have the knowledge of IDC interference information is denoted as Ping-Pong Issue 1.
The Ping-Pong Issue 1 is shown in Figure 1: in T1, UE is working at a problematic frequency and it cannot solve the interference by itself, UE indicates this to the network; in T2, the network handed UE over to the usable frequency to avoid the IDC interference; if the eNB before and after the handover are different, in T3, UE may be handed back to the problematic frequency due to existing RRM measurement or other RRM mechanism. The situation described above would repeat over and over again.
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Figure 1 Ping-Pong Issue 1
Both Option 1 and Option 2 could guarantee that target eNB be aware of the coexistence problem within UE before the target eNB make the wrong decision to hand UE over to the problematic frequency, i.e. the situation in T3 in Figure 1 will not happen. So we have Observation 1:
Observation 1: Both Option 1 and Option 2 could solve the Ping-Pong Issue 1.

Ping-Pong Issue 2
The ping-pong issue caused by target eNB has the knowledge of out of date IDC information is denoted as Ping-Pong Issue 2.
After UE indicates which frequencies are unusable due to in-device coexistence, network could move the LTE signal away from ISM Band to avoid the IDC interference. Source eNB is aware of the unusable frequencies information and will prepare the target cell. If the source eNB receives the updated IDC interference information, such as updated unusable frequency, after source eNB had transfer the IDC information to the target eNB, the Ping-Pong Issue 2 may occur. There are two possible statuses when IDC interference changes during HO preparation:
Status 1: Problematic frequencies extend during HO preparation
Status 2: Problematic frequencies shrink during HO preparation

In the Status 1, the target cell may be included in the problematic frequency or not. If included, as shown in Figure 2, the quality of the target cell is bound to be bad. Based on the out of date IDC information and existing RRM measurement, target eNB may make the wrong handover decision to hand UE over to the problematic cell which target eNB think is usable. Working at the problematic frequencies for long term would not guarantee the QoS of UE. Also, frequent handover will cost too much resource. If not, although the quality of the target cell is ok, UE will continue monitoring the link condition of other cell, RSRP measurement result of the problematic cell may deceive the network to make the wrong decision handing UE over to the problematic cell.
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Figure 2 Problematic frequencies extend during HO preparation
In the case of Status 1, Option 2 could prevent target eNB handing UE over to a wrong cell. Because the information UE reports to the target eNB is the updated IDC information, and the target eNB will not hand UE to the problematic frequency UE just tell it. As for Option 1, it may fail to prevent this happening because the information the source eNB told to the target eNB is out of date. As shown in Figure 2: in T3, the target eNB may hand UE over to the problematic cell which it thinks is usable, but actually the cell is problematic. We describe the ping-pong issue caused by the target eNB does not have the updated IDC interference information as Ping-Pong Issue 2.
Observation 2: Option 2 could solve the Ping-Pong Issue 2; Option 1 may fail to solve this issue.
Frequency Inefficiency Issue

Figure 3 shows the status of problematic frequencies shrink during HO preparation. The ISM radio may turn down or the power of ISM radio reduces or other reasons could cause the problematic frequencies of LTE shrink. After UE is handed over to the target cell successful, without regard to the IDC factor, the other procedure could be performed normally. But with IDC there will be Frequency Inefficiency Issue.
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Figure 3 Problematic frequencies shrink during HO preparation

In the case of Status 2, the target eNB may think the frequencies marked as Wasted in Figure 3 unusable because the source eNB tell it these frequencies are included in the problematic frequencies in HO preparation procedure. But actually these frequencies are usable, so these frequencies will be inefficiented until the next IDC indication is reported. As for Option 2, the inefficiency of frequency resource will not appear because the target eNB has the up-to-date IDC information.
Observation 3: Option 1 may cause the problem of frequency inefficiency.
2.2 Prons and cons of the two given options

Through the analysis above, we could conclude the prons and cons of the two given potions in Table 1:
Table 1 Prons and Cons of the two options

	Option
	Prons
	Cons

	Information transferred from source to target eNB (Opiton 1)
	Solve the Ping-Pong Issue 1.
	1. Can not solve the Ping-Pong Issue 2
2. Cause frequency inefficiency problem

	Information reported by UE to target eNB (Option 2)
	1. Solve the Ping-Pong Issue 1.

2. Solve the Ping-Pong Issue 2
3. Do not cause frequency inefficiency problem
	Restrict alternate target eNB when source eNB make the HO decision


Based on the discussion above, we propose that:
Proposal 1: Option 2 is preferred in order to solve both Ping-Pong Issue 1 and Ping-Pong Issue 2 efficiently. 
3 Conclusion 
Based on the discussion above, we propose that:
Proposal 1: Option 2 is preferred in order to solve both Ping-Pong Issue 1 and Ping-Pong Issue 2 efficiently.
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