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1. Introduction
In RAN2#72bis, the following open issues remain:
· Whether proactive indications are required, on top of the baseline approach on reactive indications (i.e. serving frequency suffers severe interference). 
· For the reactive indication case, whether the trigger of the indication should be based on some form of DL LTE Measurement is left FFS.
In this contribution, the above open issues are analysed and our views are put forward. 

2. Discussion
2.1 Whether proactive based indications are required
There are 2 cases cited for the proactive based indications:
Case 1: UE asks the network not to hand itself over to certain of non-serving frequencies that may experience coexistence issues. 

Case 2: UE asks the network to move itself away from current serving frequency because coexistence problems may become serious due to e.g. increase of ISM traffic.
For Case 1, there are 2 scenarios which will need to be look at:

· If the handover is due to in-device coexistence issue of the serving frequency or RRM measurement
· If the handover is not due to in-device coexistence issue of the serving frequency or RRM measurement (e.g. blind HO for load balancing etc.)
Within the above 2 scenarios, coexistence issue

(i) Already occurs in non-serving frequency, e.g. the ISM traffic is high etc.
(ii) Not occurs yet in non-serving frequency, e.g. the ISM traffic is low etc.
In the first scenario (i.e. HO triggered due to ISM coexistence in serving frequency or RRM measurement) which includes the reactive case, it has been the assumption that the UE may indicate the useable or not useable frequencies to the eNB. Whether a non-serving frequency is useable/not useable has not be defined in the previous meeting. In our opinion, if reactive case is the baseline, when coexistence issue has already occur in a non-serving frequency as in the case of (i), the non-serving frequency should be considered as not-useable. As in the case of (ii) (i.e. coexistence has not occur yet in non-serving frequency), it may be useful to let the eNB knows that there is a potential coexistence issue for that non-serving frequency. Based on this information and other handover measurements, the source eNB can make the handover decision on selecting the appropriate target frequency for the handover. 
In the second scenario (i.e. HO triggered is not related to the ISM coexistence in serving frequency or RRM measurement such as blind handover for load balancing), it may also be useful for the eNB to have up to date information on the non-serving frequency in which there is already coexistence issue or will have coexistence issue even before handover (e.g. blind handover etc.). However, this may mean more signalling overhead to signal (i) and (ii) as well as when the occurrence issue on a particular non-serving frequency has disappear (i.e. ISM has switched off). The amount of signalling overhead may not be manageable and further investigation is needed to understand whether this is required.
Hence it is proposed:

Proposal#1: If the handover is triggered due to coexistence issue on serving frequency or RRM measurement, the UE shall always provide the “not useable” non-serving frequencies to the eNB. Useable or not useable frequencies are based on whether there is already ISM activity in those frequencies. It may be useful to indicate that coexistence issue has (i) ‘already occurred’ from (ii) ‘not occurred’ per indicated frequency.
For Case 2, it would be necessary to define in details the conditions when the indication can be triggered. Otherwise it will result in a lot of unnecessary handover. From the last meeting, it is assumed that the trigger for the DL ISM problem will probably not be specified in any detail in 3GPP as the triggers for the DL ISM (or UL LTE) case may be difficult to define. As a consequence of this, it is not good to support this case of proactive action until the triggering/detection condition for the coexistence problem is understood better. Also, it may be useful to investigate the level of end-user perceived disruption due to using the reactive approach (detection of coexistence issue) before RAN 2 agree to this case..
Proposal#2: For UE requesting handover when the in-device coexistence issue (or more specifically the triggers) of the serving frequency hasn’t occur, triggering condition for this proactive approach and the level of end-user perceived disruption due to using the reactive approach needs to be understood better before listing it as a potential case for FDM solution.

2.2 Detection mechanism
In the last meeting, there was a general consensus that LTE measurements cannot be used to detect the problem and the details of the trigger(s) for the UE to report the problem will probably not be specified in 3GPP when LTE UL transmission interferes with ISM/GNSS DL reception. It was left FFS whether more detailed LTE DL measurement needs to be specified when ISM UL transmission interferes with LTE DL reception. From Section 2.1, it can be seen that there are 2 scenarios to study:
1. Detection of coexistence on LTE DL reception in serving LTE frequency

2. Detection of coexistence on non-serving LTE frequency

In the first case, there are currently 3 measurement methods that can be considered for detection of coexistence issue in the serving frequency case: RRM measurement, RLM measurement and CQI measurement.
CQI measurement is based on unrestricted observation time and the report that is sent at n is measured either at n-4 or averaging any time earlier which is left to UE implementation. Hence the UE may not be able to detect coexistence issue if the ISM transmission is not continuous or the averaging is long relative to ISM transmission.
Like CQI measurement, where the RRM measurement is taken is also left to UE implementation. The minimum requirement for intra-frequency measurement without measurement gaps is 8 cells within 200ms. It is left to UE implementation on how the measurement samples are taken from each cell.  Hence again the UE will have an issue detecting coexistence. This also applies to Scenario 2.
As from RLM measurement, the UE monitors the DL quality of the cell specific reference signalling in order to detect DL radio link quality of the serving cell. Cell specific reference signal is sent on all DL subframes and the UE average them over the last 200ms and indicates to the higher layer. Again, the averaging may average out the interference if the ISM transmission is not continuous and thus may not give a good picture of the coexistence issue.
Observation: Current LTE measurement may not be sufficient for detecting coexistence issue for LTE DL reception due to averaging and ISM transmission is not continuous.
3. Conclusion

It is requested that RAN 2 agrees on the following proposals:
Proposal#1: If the handover is triggered due to coexistence issue on serving frequency or RRM measurement, the UE shall always provide the “not useable” non-serving frequencies to the eNB. Useable or not useable frequencies are based on whether there is already ISM activity in those frequencies. It may be useful to indicate that coexistence issue has (i) ‘already occurred’ from (ii) ‘not occurred’ per indicated frequency.

Proposal#2: For UE requesting handover when the in-device coexistence issue (or more specifically the triggers) of the serving frequency hasn’t occur, triggering condition for this proactive approach and the level of end-user perceived disruption needs to be understood better before listing it as a potential case for FDM solution.

Observation: Current LTE measurement may not be sufficient for detecting coexistence issue for LTE DL reception due to averaging and ISM transmission is not continuous.
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