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Abstract: it is proposed to discuss on further UE assistance information to be provided to the network to address In-Device Coexistence problems.
1. Introduction
Last RAN2 meeting (#78 Prague May12) agreed to have an email discussion 78#49 related to the UE assistance information in the context of the IDC WI in [1]. A summary of the email discussion is available in [2].
We propose to have “left/rightmost interfered PRB index” as additional assistance information for TDM/FDM solution and discuss arguments hereby.
2. Discussion
In order to address IDC issues when LTE band is adjacent to ISM band, RAN2 agreed in [3 REF Ref3 \h 
] to consider an indication to the network that current LTE carrier frequency is unusable, which could imply that all the subcarriers of the band related to that carrier frequency are unusable. 
However the interference is not constant in all the band because the WiFi interference in adjacent band is decreasing as we get further from ISM Tx band. In order to reduce interference to other 802.11 devices using adjacent channels, and to provide similar transmission characteristics per constructor, spectral masks have been defined in relevant 802.11 specifications. The interference limits imposed by 802.11 standards in adjacent channels are not constant.Therefore it makes sense to quantize the interference per RB Groups or per RB.
On another hand, TR 36.816 [4] introduces 2 ACLR WiFi (and similary 2 ACLR LTE) values. ACLR is parameter representing the leakage in adjacent bands. In this TR is proposed a quantization by 2. 

The average power leakage in adjacent bands has been therefore computed for WiFi as -34dB and -51dB (there are negative since they are computed with respect to the transmission power in the ISM channel) and for LTE the average leakage seems to be -32dB and -50dB (with respect to the Tx power in LTE channel). The negative dB value corresponds to an attenuation.

It is assumed that in TR measurements were performed in order to add a quantization by 2, but for better estimation quantization by more than 2 is possible.
The above can be illustrated with following Figure.


[image: image1.emf]Adjacent Channel Interference

Page 1

Frequency

Power

……

ISM Freq. Band of ISM 

Device (e.g. WiFi)

LTE Freq. Band

ISM Interference

Spectrum Mask

Rx Power LTE &

ISM Tx leakage

(Interf.)

ISM 

Transmission

-

34dB (

wifi

)

-

51dB (

wifi

)

TR 36.816

NEC

Leftmost PRB index 


Hence by UE indicating the leftmost (resp. rightmost) interfered PRB index when LTE band is lower than ISM band (resp. when LTE band is higher than ISM band), the network could avoid allocating radio resources to the UE in those adjacent subcarriers of the LTE band where the interference is so high that LTE data reception and decoding would not be possible, without changing the carrier frequency.

The UE would get the left/rightmost interfered PRB index information from L1, which would indicate the PRB index from which exist (unusable) PRBs for the ISM interference that would be above some mean ISM interference level estimated in the UE from ISM duty cycle and other parameters such as ISM transmission power, ISM channel being used, LTE channel being used in reception.
This information can be considered as:

-UE assistance information for FDM solution (which consists in “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” according to [4] so as to the network sees how much the LTE band is affected. If the left/rightmost interfered PRB index is near or above the LTE carrier frequency, then the network would change the carrier frequency;

-UE assistance information for TDM solution (HARQ process reservation based solution consists in having “e.g. a number of LTE HARQ processes or subframes reserved for LTE operation” according to [4]), meaning that some PRBs would be excluded from resource allocation while using the same frequency.

From the above, we would like to make the following proposal for radio resource usage point of view:
Proposal: UE provides the leftmost (resp. rightmost) interfered PRB index when LTE band is lower than ISM band (resp. when LTE band is higher than ISM band) as additional assistance information for FDM solution or TDM solution.
3. Conclusion

We propose that RAN2 agree on the following proposal:
Proposal: UE provides the leftmost (resp. rightmost) interfered PRB index when LTE band is lower than ISM band (resp. when LTE band is higher than ISM band) as additional assistance information for FDM solution or TDM solution.
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