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1 Introduction

At the last San Francisco meeting, IDC trigger issue was discussed and not concluded so far. Mainly, it is focused on whether IDC trigger is purely dependant on UE implementation or based on threshold [1]-[3]. In this paper, possible UE implementation for IDC trigger will be introduced and it be checked whether indication by fully UE implementation based trigger scheme can be insured by network or not. Next, there will be comparance between UE implementation based trigger scheme and threshold based trigger scheme.
2 Good UE implementation for IDC trigger (Assuming fully UE implementation based IDC trigger)

 In this section, it is assumed that IDC trigger purely depands on UE implementation. There will be introduced two possible schemes for IDC trigger with IDC interference state, i.e. on-going interference or potential interference.

1) When on-going interference occur, IDC occurrence indication
- Pros:
· Stick to TR agreement [4]. By long discussion, it was agreed to focus on IDC trigger based on on-going interference, i.e. scenario 1 and 3 Table 5.2.1.1A-1 [4].
· A network would be informed about an actual intolerable IDC situation in proper time. ‘Proper time’ means the time when eNB want to take a severe IDC interference on UE side.
- Cons:
· Complex condition is required for trigger on UE side.

· UE would wait for proper trigger time in order to determine on-going interference even if it is affected by some IDC interference, which might be severe or non-severe.

· For non-on-going IDC inteference, i.e. currently not on-going IDC interference, a UE would additionally indicate IDC resolution to an eNB because it is assumed that the UE triggers as on-going IDC interferece occuring.
2) When potential IDC problem exists, e.g. in-device implemented to UE, IDC-on indication

- Pros:
· There is no complex condition to trigger IDC indication. For example, simply one trigger for IDC-on indication when initializing communication via UE capability procedure.
· It would be possible to make IDC interference problem clean from initial stage. That is, a network would determine which IDC avoidance scheme is applied with IDC indication delievered during UE’s initial access. Then, the coresponding UE would have never suffered from any IDC interference potentially.
- Cons:

· Violate the trigger baseline that indication is triggered by on-going IDC interference. Unusable frequency does not need to mean the frequency suffering from on-going IDC interference.
· In this way, even though there is no IDC inteference on the UE, the network should satisfy the request of IDC avoidance of the UE and abandon its load balancing and scheduling flexibility so as to operate IDC avoidance.

On UE side, by alternative 2), clear IDC avoidance would be achieved and hence more preferable. By alternative 1), there would be no benefit on UE side, while a network has benefits as obtaining actual intolerable IDC situation. Each alternative is compared as based on purely UE implementation for trigger, so there is no restriction of trigger condition on UE by network and good implementation should intend to enhance UE’s performance regardless of network side. Thus, smart and good UE would take alternative 2) rather than alternative 1) for benefits although network operation has any loss. Alternative 2) has demerits, but those are on network side and UE need not to consider network loss for good implementation.
Observation 1: Good UE implementation for IDC trigger is based on potential IDC interference. However, in this way, there is no alignment of IDC interference situation between UE and network and hence network would have a disadvantage in load balancing or scheduling function.
3 UE implementation trigger vs. Threshold based trigger

 In this section, UE implementation trigger and threshold based trigger for IDC indication will be compared. As mentioned above observation, UE impelementation trigger would be based on potential IDC interference.
1) UE implementation trigger
- Pros: 

· There is no challenging test case and requirement as like threshold based trigger.

· Simply unified solution is applicable to Both Band 40 and Band 7.

- Cons:

· It cannot be regulated whether an UE trigger an indication on potential IDC problem, e.g. even if there is no IDC interference but in-device with potential problematic frequency band is implemented.

· Unusable frequency does not need to means the frequency suffering from on-going IDC interference. For there is no specified criterion to determine how strong IDC interference is intolerable.

· Network cannot recognize how strong IDC interference impact and whether tolerable or not.

· There is no necessity and usefulness of IDC problem resolution by an UE. This resolution procedure is beneficial on network side because some restriction induced from IDC avoidance solution is resolved on network side. However, there would be no benefit on UE side.
· There is no alignment of IDC situation between network and UE.
2) Threshold based trigger

- Pros:

· It can stick to baseline agreement that on-going IDC interference is trigger point.

· Network can recognize when intolerable IDC interference start.

· The meaning of unusable frequency is clear.

· The necessity of IDC-on (started on-going IDC interference) indication and IDC-off (resolved IDC problem) indication is clear and scalable.

- Cons:

· Needs for challenging test case and requirement

· Another procedure is required for Band 7.

Any aligned information could not be achieved by fully UE implementation as triggering because there is no specification which can regulate the alignment between network side and UE side trigger. Hence, a network could not totally insure the assessment and indication of the UE. If network should obey the assessment and indication of the UE regardless of the misalignment of network’s interpretation with UE, a network could not properly determine which IDC scheme would be applied to a UE or whether load balancing function would be available or not [5]. That is, existing mobility fucntion would erronously operate due to misalignment of measurement information.
Observation 2: For IDC trigger, UE implementation based one would be beneficial on UE side but not on network. Since there is no alignment of IDC situation between UE and network, with the corresponding IDC indication, a network could not properly determine which IDC scheme would be applied to a UE or whether load balancing function would be available or not.
Threshold based solution might require challenging test case and requirement, and another procedure for Band 7. However, analysis and decision of test case and requirement would not be in charge of RAN2 but RAN4. The availability of test case and requirement should be confirmed by RAN4. And as for Band 7 issue, there have been already introduced several possible criteria so to trigger indication, e.g. MPR for IDC [6] or activity and strength of IDC [7]. Each criterion is meaningful and scalable. This has not been discussed deeply enough. In another way, IDC procedure for Band 7 could be upon purely UE implementation because it is out of 3GPP scope. IDC interference direction is from LTE to ISM, which means there is no impacts on LTE measurement and hence mobility function (e.g. handover and load balancing). This approach would be quite feasible and benefitial even though it causes trigger solutions are applied to Band 7 and Band 40 seperately.
 Thus, following proposals are suggested;

Proposal 1: IDC trigger should be based on a threshold.

Proposal 2: In this paper, about trigger condition, measurement for Band 40 is suggested and it is FFS which value will be used as a threshold for Band 7.
Proposal 3: LS about test case and requirement should be sent to RAN4.
4 Conclusion

Observation 1: Good UE implementation for IDC trigger is based on potential IDC interference. However, in this way, there is no alignment of IDC interference situation between UE and network and hence network would have a disadvantage in load balancing or scheduling function.

Observation 2: For IDC trigger, UE implementation based one would be beneficial on UE side but not on network. Since there is no alignment of IDC situation between UE and network, with the corresponding IDC indication, a network could not properly determine which IDC scheme would be applied to a UE or whether load balancing function would be available or not.

Proposal 1: IDC trigger should be based on a threshold.

Proposal 2: In this paper, about trigger condition, measurement for Band 40 is suggested and it is FFS which value will be used as a threshold for Band 7.
Proposal 3: LS about test case and requirement should be sent to RAN4.
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