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1
Introduction
2 In RAN4 #42bis, E-UTRA UE out of band emissions to the PHS band was discussed in [1], which indicated that certain countermeasure ensuring reduction of the out-of-band (OOB) emissions from E-UTRA UE to the PHS band would be needed. This contribution provides some options to address this co-existence issue between E-UTRA and PHS.
3 Discussion
Figure 1 presents the frequency configuration of Band I (UL) and the PHS band. It indicates that the PHS band would be included in the E-UTRA out-of-band emission regions if the uplink carrier frequency is around 1920-1960 MHz and the system bandwidth is wider than 5 MHz, i.e. 10, 15, and 20 MHz.
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In TS 25.101 [2], on the other hand, additional spurious emissions requirement for PHS band is specified as in Table 1. It means that the interference from the E-UTRA UE to the PHS band must be lower than the absolute value of -41 dBm, from a co-existence point of view.
Table 1 UE additional spurious emissions requirement for PHS band
	1884.5 MHz f 1919.6 MHz
	300 kHz
	-41 dBm


According to the above two aspects, the additional spurious emission requirements for PHS would not be ensured any more due to the wider operation bandwidth in E-UTRA, unless certain mitigation technique would be applied. Initial numerical analysis was executed in [1].
In order to address this issue the following solutions can be considered:
- Solution A. Power reduction for co-existence with PHS

This option would be to introduce power reduction concept, which is used to meet ACLR requirements in release 5 and 6, to the spurious emission requirements for PHS. The reduced power would be dependent on the number of resource blocks and modulation scheme. This approach would ensure the co-existence with PHS, but cause unnecessary shrink of cell coverage in the regions where the PHS system does not exist, such as Europe and US.

- Solution B. Advanced scheduling (resource block allocation) and UL power control
This option would be for the Node B scheduler to control interference to the PHS band using uplink scheduling grant, i.e. to assign the uplink frequency resource and the uplink transmission power to UE in order to protect the PHS band. Similar solution was discussed in the LTE-WCDMA co-existence. It is, however, noted that this approach might not perfectly ensure the co-existence with PHS, because the absolute transmission power would not be signalled through the uplink scheduling grant, and therefore it would be difficult to control the absolute interference level to the PHS band. The details of the uplink scheduling grant have not been finalized in RAN1 though.
- Solution C. Power reduction based on broadcast information
This option would be to introduce power reduction concept to the spurious emission requirements for PHS, which is based on broadcast information. For example, the UE shall apply additional power reduction for the co-existence with PHS band when it receives certain PLMN (mobile country code and mobile network code) on BCH. Another approach is introducing a new signalling for such specific power reduction concepts, i.e. several additional power reduction parameter sets shall be defined and the Node B can signal the ID of the additional power reduction parameter set which should be applied in the cells. In either approach, the reduced power would be dependent on the number of resource blocks, the location of the transmitted resource blocks, and modulation scheme. This approach would more securely protect the PHS band than Solution B, and would not cause any unnecessary degradation of cell coverage, which is observed in Solution A.
4 It seems that Solution C would be a preferable approach, if both the cell coverage and the regulatory aspects are taken into account. Furthermore, this flexible approach might be useful in other co-existence scenarios, because there would be a possibility that co-existence problems similar to this PHS case might happen due to the introduction of the E-UTRA wider operation bandwidth, such as 10, 15, and 20 MHz.
5 Conclusions

In this contribution, we provide three options to mitigate the interference from the E-UTRA UE to the PHS band. It was concluded that Solution C (Power reduction based on broadcast information) would be a preferable approach. If it would be agreed that this approach should be beneficial from a co-existence point of view, we propose that RAN4 should send a LS to RAN2 to specify the relevant UE procedures and signalling.
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