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1 Introduction
The email discussion on FDM solutions for in-device coexistence discussed whether an “eNB judgement” model or “UE judgement” model should be used for FDM solutions. The other significant aspect that needs to be discussed is how the inter-frequency handover is triggered. This contribution provides our view on this topic and tries to capture outline the basic elements of the FDM solution in a text proposal.
2 Discussion

The two primary procedures supported in LTE Release 8/9 for moving the UE to an LTE frequency that is farther away from the ISM band are inter-frequency handover and RLF followed by a re-establishment. Of these two, the inter-frequency handover is generally preferred; the radio link failure approach causes long interruptions and is unpredictable (difficult to ensure that UE goes to a frequency where coexistence is not a problem). In this contribution, we assume that “FDM solution” basically refers to inter-frequency handover.

The email discussion considered whether the FDM solution should be based on “eNB judgement” model or “UE judgement” model. The eNB judgement model was defined as UE providing various types of ISM specific information to the eNB, and the eNB then deciding which frequency to move the UE to. The UE judgement model was defined as the UE identifying the frequencies to which it should be moved (or alternatively, frequencies to which it should not be moved). Our opinion requiring the eNB take various ISM specific information to perform inter-frequency handover may not be the best approach. Hence we prefer the UE judgement model.
While it is necessary to select between the eNB judgement model and the UE judgement model, we think it is more important to determine how the inter-frequency handover is triggered. 

· In general, it is not necessary to perform the handover simply because an ISM transceiver is turned on. Performing handover whenever the ISM transceiver is turned on can mean that some frequencies are heavily under-utilized, given that devices increasingly have the ISM transceiver always on (for example, LTE devices in homes and offices are likely to be connected via both LTE and WiFi).

· Assuming a UE judgement model, the UE can identify frequencies that are suitable for handover in case there is ISM interference. However, this does not help the eNB determine when to perform such a handover. The degree of interference depends on for instance, the separation between the LTE and ISM frequencies, degree of transmit receive overlap, the transmit power level and spurious emissions of LTE and ISM technologies, antenna isolation, LTE and ISM RF filter and receiver blocking characteristics. Also, even if the separation between the LTE and ISM frequencies is small, the interference may not matter much if the ISM transceiver is not very active. Moreover, depending on their implementations, different UEs can experience different levels of interference for the same combination of LTE and ISM frequencies.
Therefore we think discussion on triggering the handover is needed. 

As discussed before, there are two directions of interference. The first direction is the interference to the LTE Rx (LTE DL) from the ISM transmissions. The second direction is the interference from the LTE transmissions (LTE UL) to the ISM reception. The eNB has to take into account both directions of interference in order to determine when to perform an inter-frequency handover.
For the first direction, RRM measurements of the serving LTE DL frequency are needed, to determine how much the ISM transmissions impact the LTE DL. The eNB normally takes the RRM measurements into account to decide whether to perform a handover, what type of handover to perform (intra-frequency handover, inter-frequency). The RRM measurements provided by the UE should help the eNB determine whether to perform an intra-frequency handover or inter-frequency handover.
For the second direction, RRM measurements on the LTE side are not useful. In fact, there is no mechanism in LTE today to factor in interference caused to reception on another transceiver in the UE. Therefore a mechanism to indicate to the eNB that the LTE Tx is causing interference to the ISM Rx needs to be introduced. This indication can simply be a binary indication saying interference to the ISM Rx is significant. Or it can be signalled as a reduction of power headroom.
We think the above principles form the basis of any FDM solution. A text proposal is provided below capturing these principles. RAN2 is requested to discuss and agree the included text proposal.

3 Text Proposal
------------------------------
5.1.2.2
Move ISM Radio Signal away from LTE Frequency Band
The basic concept of this solution is illustrated on Figure 5.1.2.2-1, where ISM radio signal is led away from LTE frequency band in frequency domain. In order to help ISM radio complete the necessary procedure to enable this option, LTE may also need to avoid coexistence interference to ISM radio during the initial stage.
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Figure 5.1.2.2-1: Move ISM radio signal away from LTE frequency band
The solution should take into account both interference caused by ISM transmissions to the LTE DL and by the LTE UL transmissions to the ISM reception. 

For the interference caused by the ISM transmission to the LTE DL, RRM measurements of the serving LTE DL frequency are needed, to determine how much the ISM transmissions impact the LTE DL. The RRM measurements are provided by the UE to help the eNB determine whether to perform an intra or inter-frequency handover.

For the interference caused by the LTE UL to the ISM reception, a mechanism to indicate to the eNB that the LTE Tx is causing interference to the ISM Rx needs to be introduced. Examples of such mechanisms include (a) an indication from the UE to the eNB that interference to ISM reception is significant, and (b) signalling a reduced power headroom.
-------------------------------
4  Summary
This contribution provides our view on the essential elements of an FDM solution. A text proposal to TR 36.814 is included. RAN2 is requested to discuss and agree on the attached text proposal.
5 References

[1] 3GPP TR 36.814 v0.3.0, “Study on signalling and procedure for interference avoidance for in-device coexistence; (Release 10).

[2] R2-10xxxx, “Email discussion on information from UE for FDM solution” [71b#27], Mediatek.
[3] R2-105712, “Solution Directions for LTE-ISM Coexistence, Motorola, RAN2#71bis.











































































PAGE  
2

_1345299790.vsd
Tx Power of WiFi or BT signal


LTE Rx Signal


Out of Band (OOB) emission by WiFi or BT signal


Spurious emission by WiFi or BT signal


Band Filter


Power


Frequency


Time


Antenna Isolation


Reduce WiFi or BT signal transmission range and make it away from LTE signal



