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Introduction
FDM solution is a promising candidate to resolve in-device coexistence interference if network service provider has at-least two frequencies available. Out of those two frequencies one of them is sufficiently away from ISM band and hence doesn’t get interference from ISM activity in the device. In previous meetings general consensus among companies for FDM solution is such that if the serving frequency is getting interfered with ISM device activity then UE will decide when to inform it to eNB. eNB then take care of handoff to clean frequency. When the ISM activity is over then UE informs this to eNB if it has previously informed that it is experiencing in-device coexistence interference from ISM. It is still FFS how these new messages will look like? In this document we are discussing that is it necessary to analyse if the scope of FDM solution for in-device coexistence is required to be broaden to avoid a possible ping-pong effect. 
Discussion
FDM solution scope is as of now restricted to the case when serving frequency is getting affected by ISM. However it is worth analysing if the scope of FDM solution needs enhancements. For example as shown in Fig. 1 F1 is serving frequency for UE and it is far away from ISM band. F2 is neighbour frequency and is actually affected by ISM interference (i.e. ISM is ON). Since eNB is not aware that F2 is affected frequency and if handoff criteria are satisfied eNB will trigger the handoff from F1 to F2 frequency. In this case UE will move to F2 and as soon as F2 becomes it’s serving frequency it will start facing ISM interference. To overcome the ISM interference UE will inform this to eNB and eNB will hand over the UE from F2 to F1. Handover from F1 to F2 and then from F2 to F1 will cause ping-pong effect and will be cause of data interruption. The Effects of Ping-pong are: 
1. Unwanted Measurements

2. The required measurement gaps leading to data disruption

3. Possible trigger of FDM solution and the associated messages
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Fig.1: Exemplary deployment scenario with two frequencies

Proposal 1: RAN2 is requested to discuss if this ping-pong effect is tolerable or we need to enhance the scope of FDM solution to avoid such effect?
If it is decided that we need to avoid such ping-pong effect then there are few possibilities:

Option 1: Extend agreed FDM solution such that UE can send the indication to eNB even when serving frequency is not affected by ISM interference but the frequency configured for measurement is affected by ISM. 
· However this will require the messages to be sent to eNB even if the current serving frequency is currently not affected and UE is taking action in anticipation of probable problematic situation. To avoid the overhead of sending new message the indication can be sent as part of current measurement report message.
Option 2: In connection reconfiguration message if the ISM affected frequency is configured for measurement then in the connection reconfiguration complete message a rejection cause can be introduced. 
· This has significant spec impact because as of now there is no such field present in connection reconfiguration message and if UE rejects the connection reconfiguration message then it goes to connection reestablishment. It seems that it is not justified for the amount of gain.
· Simple cause may not be efficient as the number of affected frequencies can be more than one and with a (single) cause network may not be able to decide which of the configured frequency is affected and which is not?
Option 3: In connection reconfiguration message if the ISM affected frequency is configured for measurement then the connection reconfiguration is not rejected but instead the reconfiguration complete message can indicate to the network about this scenario with a cause and/or an IE including the set of problematic frequencies. 
· This has significant spec impact because as of now there is no such filed present in connection reconfiguration message. 
Option 4: UE doesn’t do anything until it is commanded to handover to ISM affected frequency. When UE is handed over to ISM interfered frequency then UE rejects the handover and send a re-establishment request with a new cause.
· This is also not a good option as it will also cause connection reestablishment.

Observation1: If it is decided that we need to avoid ping-pong effect then it seems option 1 is more elegant compared to other possibilities.
Proposal 2: RAN2 is kindly requested to discuss and adopt proposed text proposal in TR 36.816.
Proposal

Proposal 1: RAN2 is requested to discuss if this one time ping-pong is tolerable or we need to enhance the scope of FDM solution to avoid such effect?
Proposal 2: RAN2 is kindly requested to discuss and adopt proposed text proposal in TR 36.816.
TR 36.816 Text Proposal
5.2.1.1
Frequency Division Multiplexing (FDM) solution

The UE informs the E-UTRAN when transmission/reception of LTE or other radio signal would benefit or no longer benefit from LTE not using certain carriers or frequency resources. UE judgement is taken as a baseline approach for the FDM solution, i.e. the UE will indicate which frequencies are (not) useable due to in-device coexistence. The indication can be sent by the UE whenever it has problem in ISM DL reception it cannot solve by itself. The indication can also be sent by the UE whenever it has problem in LTE DL reception it cannot solve by itself, and the eNB did not take action yet based on RRM measurements. It is FFS up to what extent LTE DL measurements can detect LTE DL reception problems due to in-device coexistence. The indication is not limited to serving frequency and can also be sent when the frequency affected by ISM interference is configured for measurement, so that eNB can avoid handover to ISM affected frequency. It is FFS how this indication is transmitted (e.g. new report, CQI dummy values, dummy RSRP measurement, etc) and if additional information would be useful to report to enable different handover policies in the eNB based on the actual interferer.

The details of E-UTRAN actions upon reception of the assistant information are FFS.
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