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1. Introduction
In RAN#47 meeting, the work on EU800 has officially been completed in RAN4 [1]. However, it is understood that there were some remaining issues related to EU800. One of them is the OOB requirements. This contribution is aimed to provide further discussions by summarising the relevant issues, and to devise some way forward in order to conclude the work on EU800 in RAN4. 

2. Discussion
Based on previous RAN4 meetings and discussions, we can identify a few relevant issues for OOB requirements. Some of them are issues outside of RAN4, but they are somehow impacting RAN4 decision. So, it is preferred to include those issues in RAN4. 
The main objective of specifying OOB requirements is to provide protection for the broadcast channels (i.e. channel 59, 60 in particular). It is understood that broadcasting channel frequency is allocated up to 790 MHz throughout Europe and Africa countries. So, it is important such protection is specified such that TV stations operating up to 790 MHz in EU-wide countries are protected for that matter, for instance. 

Currently, ECC decision has specified the OOB requirement as -65 dBm/8 MHz related only to the OOB emission, as part of SEM mask. The -65 dBm/8 MHz limit is defined on the basis that it is due to spectrum spreading in the device’s PA and therefore only occurs close to the uplink channels just below the 790 MHz. Furthermore, additional IMD products that contribute to the -65 dBm/8 MHz can also be categorised as OOB, depending on the definition currently employed in RAN4. Sometimes, it is possible that the application of OOB and spurious emission domain can be ambiguous in the specification. Therefore, one possible way forward would be to resolve this issue within RAN4, based on TS 36.101 or TS 25.101 UE specification. Another way is to use the ERC recommendation 74-01. 
The above issues are therefore related to both ECC and RAN4, and the preferred way forward is to resolve those issues as much as possible within RAN4, and to liaise with ECC if necessary. 
Another issue is whether the OOB requirements should be specified in TFES harmonised standard (HS) only or in both RAN4 and TFES HS. It is understood that the formal could create more uncertainty that could potentially delay the availability of Band 20 terminals. Certain eastern European countries such as Russia could delay the harmonisation of Band 20 spectrum. In addition, with the upcoming Africa/Asia UHF band, it is unlikely that similar requirements would be specified as protection requirements in those regions will be different. Conceivably the OOB requirements would need to be specified in ETSI harmonised standard, but the preferred way forward would be to specify them both in the TS 36.101 and the harmonised standard.  One possible way to specify OOB requirements in TS 36.101 is given below:

[image: image1.emf]For band 20, the power of any UE emi ssion shall not exceed the level specified in  Table 6.6.2.2.3 - 1.   Table  6. 6.2.2.3 - 1 :  Additional requirements    Spectrum emission limit (dBm)   Δf OOB   (MHz)  1.4   MHz  3.0   MHz  5   MHz  10   MHz  15   MHz  20   MHz  Measurement  bandwidth   > 0  N/A  N/A  - 65  - 65    - 65    - 65  8 MHz                         Note   1 :    The definition of the boundary between E - UTRA  Δf OOB   and spurious emission domain in Table 6.6.3.1 - 1  does not apply to this requirement.   Note 2:    This requirement  verifies  that  the out - of - band emissions  d o not exceed the specified level at lower  frequencies, because these emissions  will reduce with decreasing frequency  (i.e. increasing frequency  offset from the carrier) .   Note  3 :   This requirement  inherently  demonstrates that the emissions  do not exceed a to tal radiated power (TRP)  of  - 65dBm/8MHz, because the total power radiated by an antenna cannot exceed the power  supplied to  the antenna from the UE antenna connector.  


Therefore, it is proposed that RAN4 should study the OOB requirements based on the template above, whether it is OOB or spurious emission requirements. For the purpose of UE conformance testing, it is envisaged that the impact to other UE RF requirements should be avoided, if possible. 
2.1 Proposed Way Forward
Based on the summary given above, we proposed the following way forward:

1. RAN4 to resolve the definition of -65 dBm/8 MHz with respect to OOB and spurious emission, based on guidance from the relevant ECC recommendations.
2. RAN4 to ensure that the OOB requirements are specified either in TFES HS, or TS 36.101 and TFES HS. 
3. RAN4 to ensure that UE conformance test for OOB requirements does not impact other RF requirements. 

3. Conclusion
In this document, we highlighted the OOB requirements relevant issues and proposed some way forward in order to conclude the EU800 work in RAN4. 
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