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Discussion and Decision
1 Introduction
The SI on IDC has finished with all the fruitful conclusions captured in [1] and a new WI [2] has been agreed in RAN#53 meeting. Regarding signalling procedure, although amount of discussion papers have been proposed, there is no big process achieved yet.
This paper tries to discuss about specific signalling procedure for FDM IDC case.
2 Discussion
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Figure 1. General flow of signalling procedure for IDC avoidance
Figure 1 is the general flow of the signalling procedure for IDC avoidance according to the initial agreement captured in [3]. Step 1 and step 2 are related to how IDC indication triggers, like leaving it to pure UE implementation or relying on UE measurement with eNB’s control. Those issues are handled by email discussion [76#40] and hence are out of scope of this paper. 
Here it’s intuitively assumed eNB received the assistant information of unusable frequency and usable frequencies from UE at the start point of step 3. The subsequent procedures are the points we focus on.
2.1 Potential RLF problem analysis
To make the FDM solution work, after achieving usable and unusable frequencies at eNB after step 2, further measurements for handover decisions are required for most of the cases. That is, the eNB may configure inter-frequency measurements on usable frequencies and UE would perform the measurements and report the measurement results to eNB. eNB gets capable to issue HO command only with those measurement reports.
All these signalling messages could be possibly ensured with the ISM denial. However the delay from UE receives the inter-frequency measurement configuration until UE transmits the MR could be as long as 7680 ms
, making it not reasonable to restrict the ISM transmission. For example, regarding the router scenarios, e.g. LTE + BT earphone and LTE + WiFi portable router, if the ISM denies transmission for such a long period (7680ms or even more), the throughput and packet delay will be significantly impacted and thus the QoS can’t be guaranteed at all. 
On the contrary, if the ISM continues transmission is allowed during the measurement period, the LTE Rx will be interfered. We have a reason to believe that the IDC interference on serving frequency would be severe enough to cause RLF. In case of no DRX, when downlink radio link quality measured over the last 200 ms period becomes worse than the threshold Qout, Layer 1 of the UE sends an “out-of-sync” indication to its higher layers. After N310 consecutive “out-of-sync” indication received from layer 1, timer T310 is triggered. Upon T310 expires, RLF happens. Therefore, the delay from UE receives the further inter-frequency measurements until UE detectes the RLF is achieved as follows:
TRLF = 200ms+(N310-1)*10ms + T310
All the possible values of N310 and T310 are defined in [5], where the maximum of N310 is 20 and the maximum of T310 is 1000ms. Therefore the maximum of TRLF equals to 1390ms, which is much smaller than 7680ms. Before UE transmits the MR, the RLF problem has already been detected. In order not to make significant impact to both LTE and ISM, one possible way is to introduce TDM like approach during the measurement duration. For example, the simplest solution is to make use of the measurement gap for ISM transmissionspecifically which means the ISM device is restricted to transmit only during measurement gap. In this way, LTE service could be kept alive at the cost of ISM traffic restriction.
Proposal 1: We propose to apply TDM like approach, e.g, restricting ISM traffic in measurement gap, during inter-frequency measurement procedure in FDM IDC.
Based on the discussion above, the detailed general signalling and procedure for IDC avoidance is illustrated in Figure 2.
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Figure 2. Signaling procedure of inter-ferency measurement in FDM IDC
3 Conclusion & Proposal
Proposal 1: We propose to apply TDM like approach, e.g, restricting ISM traffic in measurement gap, during inter-frequency measurement procedure in FDM IDC.
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5 Annex
In this section, the details of the time of inter-frequency measurement at UE are presented.
Based on the requirements defined in [4], UE shall be able to identify a new TDD inter-frequency within TIdentify_Inter according to the following expression:
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Where:

TBasic_Identify_Inter = 480 ms.
Tinter1 is 30ms when Gap pattern Id is 1.
Assume Nfreq = 1.
Then,
TIdentify_Inter=7680 ms.
Assume UE could perform the layer 3 inter-frequency measurement at least once within TIdentify_Inter and there is no measurement report delay and L3 filtering delay, the latency from UE receives the inter-frequency measurement configuration until UE transmits the MR is 7680ms.
� The details is shown in Annex.
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