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1. Introduction

A new work item to introduce Power Class 1 (PC1) UE to Band 3, Band 20 and Band 28 has been approved in the last RAN plenary meeting [1]. This contribution discusses the UTRA/EUTRA ACLR aspects of PC 1 UEs for these bands.
2. Discussion  
Power class 1 UE for LTE was first introduced for Band 14 for Region 2 [2], targeting public safety usage. The device takes a form factor of vehicle mounted modem for extended uplink range in rural areas. As the public safety community embrace the broadband LTE technology, PC1 UE will play a key role in providing required rural coverages. UK Home Office’s Emergency Services Network (ESN) as well as Telstra’s LTE Advanced Network for Emergency Services (LANEs) are two recent examples that would like to take advantage of PC 1 LTE UEs in their systems. 
UTRA/E-UTRA ACLR are important aspects of LTE UEs that provides certain degree of interference protection to systems deployed in the adjacent spectrum, and in the same geographical area. This paper discussed how UTRA/E-UTRA ACLR should be defined for power class 1 UEs operating in Band 3, Band 20 and Band 28.

2.1 UTRA ACLR  

UTRA ACLR1 and ACLR2 have been defined in the 3GPP specifications to provide protections to a UTRA system deployed in the adjacent spectrum. Band 28 is not defined as a UTRA band in 25.101. While Band 20 and Band 3 do allow UTRA operations, polling from major infrustructure vendors show that there is no UTRA base station product for Band 3 and Band 20. It is safe to say that no UTRA system will be deployed in Band 3, Band 20, and Band 28. Hence, it is not necessary to define UTRA ACLR1 and UTRA ACLR2 requirements for power class 1 UEs operating in those bands. In fact, it also puts unecessary design and test constrains for class 1 UEs in these bands. Therefore, it is proposed not to define UTRA ACLR1 and UTRA ACLR2 requirements for power class 1 UE operating in Band 3, Band 20 and Band 28.
2.2 E-UTRA ACLR  

E-UTRA ACLR has been defined to provide protections to another E-UTRA system deployed in the adjacent spectrum. Typically system level co-existence simulations are used to define ACLR values, to make sure that UEs do not cause unacceptable interference to adjacent systems, and at the same time does not putting uncecessary burdens on public safety power class 1 UE implementation. In [4], it was described how ACLR were defined for a Band 14 power class 1 UE and proposed to adopted the same ACLR value for power class 1 UE operating in Band 3, Band 20 and Band 28. However, serveral concerns were raised during the last RAN4 meeting and we would like to address those concerns.

One conern was Band 3 a 1.8GHz band, while Band 14 is a 700MHz band,  a ACLR value defined for Band 14, may not directly translate to the same ACLR requirement for other bands. To address this concern, it worth revisting the methodology used in 3GPP to define ACLR requirements. As mentioned earlier, system level co-existence simulation were used. One of the key assumptions in performing the co-existence study is the uplink fractional open loop power control. The power control scheme defines how UE set its transmit power, and eventually determines how much interference UE will emit to adjacent systems. In 36.942 [5], a baseline power control parameters were define for 2GHz system, when deriving power control parameters for other bands, the difference between carrier frequency was taken into account.  Another poin worth noting is that the co-existence system simulation look at the relative performance degradation, instead of the absolute value. In other words, two systems were deployed and simulated in the same geographical area, and using adjacent spectrum, both systems (one being the aggressor system, and the other being the victim system) are using the same power control parameters. The simulation will look for a ACLR value that will cause less or equal to 5% relative throughput degradation of the victim system. In summary, the methodology used in 3GPP to derive ACLR requirement has normalized the carrier frequency difference, and the requirement derived for one band can certainly be used for other bands. In fact, for power class 3 UE, ACLR values were defined for 2GHz band using the 3GPP agreed methology and the same ACLR requirement were used for all the 3GPP bands without additonal study.  

Another concern raised was that one of the use case for Band 28 class 1 UE was CPEs, which may have different deployment scenario as a mobile class 1 UE. Again based on the methodology described in [5], it is pretty robust against the variations of deployment scenarios. When defining ACLR requirement for power class 3 UEs, CPE scenario was never simulated. In factor, only the Urban use case at 2GHz scenario was simulated in order to derive the ACLR requirement for power class 3 UEs, and the same ACLR requirement is applicable for all power class 3 UEs of all form factors. Using the same analogy, class 1 CPE should have the same ACLR requirement as other class 1 UEs. 

The ACLR requirement for class 3 LTE UE were first defined in Release 8 and since then numerious LTE systems have been deployed in many different bands. So far, we are not aware of any complains on the ACLR requirement for LTE UE, even though the requirement was defined based on a particular scenario (i.e. Urban) in a particular band (i.e. 2GHz band). This real life experience proves that the 3GPP methodology for defining ACLR requirement is quite robust. Applying the same methodology to define class 1 UE ACLR should have the same effect, i.e., ACLR requirement derived for Band 14 class 1 UE can be readily re-used for class 1 operations in other bands.

Therefore, it is proposed to adopt the same Band 14 power class 1 UE ACLR requirement (i.e. 37dB) for class 1 operations in other bands. 
3. Conclusion
The UTRA/E-UTRA ACLR requirements are discussed in this contribution and it is proposed not to define UTRA ACLR requirement, and to adopt the same B14 PC UE ACLR requirement for PC 1 UEs for other bands. 
Proposal 1:  Do not define UTRA ACLR1 and UTRA ACLR2 requirements for Power Class 1 UE operating in Band 3, Band 20 and Band 28
Proposal 2: The E-UTRA ACLR requirement for Power Class 1 UE should be 37dB
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