3GPP TSG-RAN WG2 Meeting #73bis
R2-112019 
Shanghai, China, April 11th – 15th, 2011
Agenda Item:
6.8.1
Source: 
MediaTek
Title:  
Unusable Frequency Judgment
Document for:
Discussion and Decision

1 Introduction

Currently there is no clear definition over the unusable frequency in [1], but it has been agreed that the UE will indicate which frequencies are unusable due to in-device coexistence. If the judgment on unusable frequencies is totally left to UE implementation, it will result in the risk that improper implemented UE may misuse the report of unusable frequencies to mislead network decision on mobility handling. It may be beneficial to study more on the definition of unusable frequency and investigate whether its judgment criteria should be the same or similar as the way to trigger the reporting coexistence problem.

2 Unusable Frequency Judgment
According to [1], the UE should inform 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 judgment is taken as a baseline approach for the FDM solution, i.e. the UE will indicate which frequencies are unusable due to in-device coexistence.
At the meantime, reactive indications of coexistence problem can also be sent by the UE whenever it has problem in LTE DL reception it cannot solve by itself. If the definition of the unusable frequency is also associated with the situation when UE has problem in LTE DL reception it cannot solve by itself, then the scope of UE reporting of coexistence problem seems somehow overlap with unusable frequency reporting. The following discussion will investigate the possible definition of the unusable frequency and observe the characteristic of the unusable frequencies base on previous analysis result depicted in Annex A in [1]
2.1 Unusable Frequency Definition
The unusable frequency by definition should indicate the frequency channels that UE may not be properly served by LTE network due to the in-device coexistence interference (e.g. from ISM Tx). But whether one specific frequency is usable or not will be hard to be judged if there is no clear criterion.
There are several possible ways to define whether a frequency is useable or not, e.g. by received coexistence interference level, by throughput degradation due to coexistence interference and etc. It may be difficult to conclude such details in the SI phase, but it is noticeable the problem on the way to define unusable frequency is very similar as the problem on the way to define trigger condition of UE indication to report coexistence problem. The current baseline in [1] concludes that UE could send out the reactive indication of coexistence problem whenever it has problem in LTE DL reception it cannot solve by itself. This leads to two possibilities on the way to define unusable frequency:

1) Definition of unusable frequency is similar as the definition of reactive trigger condition
2) Definition of unusable frequency is different than the definition of reactive trigger condition
Alternative 1 seems more straightforward since the reactive trigger condition is base on the condition when UE has problem in LTE DL reception it cannot solve by itself, which could be interpreted as the condition when a frequency is unusable. For alternative 2, the definition of unusable frequency is different than the condition to define reactive trigger and implies UE may still be able to resolve the LTE DL reception problem over those unusable frequencies. This may create the confusion to eNB on whether it should avoid handover UE to those unusable frequencies or not. Therefore, Alternative 1 seems more align with the current consensus over the FDM based solution in [1].
Proposal 1 The definition of unusable frequency is similar as the definition of reactive trigger condition
2.2 Characteristic of Unusable Frequencies
According to the analysis result in Annex A of [1], it is noticeable that the level of coexistence interference is generally degraded when the observation frequency location is getting far away from the ISM band. This characteristic is reasonable because the ISM Tx signal will be shaped by filter, where the typical filter design will suppress the out of band emission and the level of suppression will be more significant when the observation point is farther away from the center frequency of the observed signal. This could be observed by all the analysis results in [1]. Therefore, when one frequency is identified as an unusable frequency, the other frequencies in between that frequency and ISM band should also be unusable.
Proposal 2 When one frequency is identified as an unusable frequency, the other frequencies in between that frequency and ISM band should also be unusable
2.3 Unusable Frequency Judgment
Base on proposal 1, when UE decides to trigger the reporting of coexistence problem, most likely it will also judge the serving frequency be unusable. Base on observation 2, the UE should also identify the other frequencies between the serving frequency and ISM band are unusable. Therefore, the major problem becomes how the UE can make the judgment over the frequencies out of the region between serving frequency and ISM band. This may be relevant with the way to resolve the reactive trigger for the ongoing interference over the non-serving frequency.
Proposal 3 When UE reports the coexistence problem by reactive trigger, all the frequencies between the serving frequency and ISM band should be identified as unusable frequencies.
3 Conclusion

According to the analysis in this contribution, RAN2 is requested to consider the following proposals: 

Proposal 1 Definition of unusable frequency should be similar as the definition of reactive trigger condition
Proposal 2 When one frequency is identified as an unusable frequency, the other frequencies in between that frequency and ISM band should also be unusable

Proposal 3 When UE reports the coexistence problem by reactive trigger, all the frequencies between the serving frequency and ISM band should be identified as unusable frequencies.
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