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1 Introduction
The WI proposal to support the LTE Advanced inter-band Carrier Aggregation of Band 20 and Band 31was approved in RAN#65 [1]. One of WI objective is to specify the band-combination specific RF requirements for the inter-band CA scenarios.
In last RAN4 meeting, the WF on Band 31 coexistence in Europe [2] was approved. The WID was revised to narrow down the scope in the case of full migration from existing systems (CDMA, PMR systems) to LTE [3]. It was approved that no co-existence between LTE and adjacent systems within the band is needed to be addressed. And it was indicated that two cases need to be further study in RAN#74. One is the impact of DTT on LTE UE and the other is BS co-existence in 3GPP specification. In this contribution, we provide discussion on the issue of the impact of DTT on LTE UE.
2 Discussion

Figure 2-1 shows the LTE 450 spectrum and Digital Terrestrial Television (DTT) spectrum around 450 MHz. The lower edge of DTT UHF channel 21 is just 2.5MHz above the UE receiving band. When studying the the impact of DTV on LTE UE, the following interference scenarios are considered:

· DTT broadcast emissions ( LTE UE Receiver 
· DTT Tx blocking ( LTE UE Receiver 
Figure 2-1: frequency spectrum around 450MHz
          

DTT broadcast emissions
The DTT broadcasting systems were assumed to be transmitting at powers of 50 kW ERP and the first 8 MHz channel of the DTT broadcasting system was deployed at 470-478 MHz. From [4], the DTT ACLR is 81.3 dB. The averaged level of emission within the LTE downlink from 462.5 to 467.5 MHz is about -11 dBm/MHz. To limit the reference sensitivity degradation of LTE UE receiver to 1 dB, using 5MHz CBW as example, the required isolation is approximately 100 dB. 1 km distance separation between DTT station and LTE UE is needed based on the propagation model in [5] derived from TU-R P.1546.
Blocking from DTT to LTE UE receiver
TV transmission power at UE antenna port has been studied in [6]. Measurements results indicate that maximum TV signal power in UE antenna port is approximately - 30 dBm. For case 1 UE Adjacent Channel Selectivity(ACS), the tolerated interference level is -48 dBm with reference sensitivity degradation of 14 dB. In this case the required isolation is 127dB which correspond 12.8 km distance separation. Compared with ACS case1, the maximum TV interference will degrade UE receiver reference sensitivity further. Hence, rather than DTT emissions, the UE ACS and blocking is the limiting factor for the case DTT interference to LTE UE.
If high power DTV station is deployed in the high frequency channel of UHF band, the distance separation can be reduced significantly. As indicated in [7], the addition rejection from duplexer filter is approximately 20 dB and larger than 40 dB, for DTT channel 22 and channel 23 respectively. 

There are several mitigation methods to deal with the UE blocking problem, as described in [7], such as better ACS and blocking performance, exclusion zones and increased base station deployment. 
Based on the investigation above, the study is very similar as what we have done during the LTE450 in Brazil WI. Hence we think the same treatment can be adopted for UE ACS and blocking requirements. Furthermore, the DTV interference Band 20 UE receiver is another example, sharing the same treatment. I.e. no explicit additional UE ACS and blocking requirement is defined for co-existence with DTT.
3 Conclusion

In this contribution, the impact of DTV on LTE UE is studied, which is very similar as what we have done during the LTE450 in Brazil WI [7]. Based on the study, it is proposed that no explicit additional UE ACS and blocking requirement is defined for co-existence with DTT.
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