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1
Introduction
In the last RAN4 meeting #50-bis, some contributions on LTE advanced were presented and discussed [1, 2]. This contribution provides our views on some aspects for LTE advanced.

This contribution is a resubmission of R4-091936.
2
Discussions

Initial analysis on some aspects on LTE-advanced is provided as follows:
UE categories for LTE advanced
In some contributions [1-2], it was proposed that RAN4 should define a list of LTE-A UE categories as a working assumption, because there would be many kinds of use cases, such as hand-sets, PC card type terminals, customer premises equipments and so on. We basically agree with this proposal, because too stringent requirements to achieve extremely high bit rates would directly impacts cost, form factors, and battery life. 
One issue raised in [1] was whether or not we need even simpler UE category than LTE Release 8 UE. It is true that there might be some needs for extremely low cost terminals, which would be replaced for GSM terminals, but we still believe that the lowest UE category should be the same as LTE Release 8 UE, because lower UE category than LTE Release 8 UE would give negative impacts to LTE Release 8 operations. For example, if some LTE-A terminals would not support 20 MHz transmission and reception bandwidth, it would cause big problems for some LTE channels and signals, such as SIB1/SI message, RA response, and PCFICH/PHICH/PDCCH, for which mapping to physical resources are distributed in the whole system bandwidth. Therefore, we propose that the lowest LTE-A UE category should be the same as LTE Release-8 category 1, and lower UE category than LTE Release 8 UE should be excluded.
Proposal 1: The lowest LTE-A UE category should be the same as LTE Release-8 category 1.
UE Maximum output power
UE maximum output power would be one of key parameters in UE RF area. In WCDMA, there were two power classes, i.e. Power Class 3 (24 dBm) and Power Class 4 (21 dBm). In LTE, however, it was proposed by operators that Power Class 4 (21 dBm) should be removed in the specifications, because there would be big advantages in basing the uplink cell planning on a single 24 dBm class [3]. If there were two power classes, such as 24 dBm and 21 dBm, in the network, operators would have to design cell coverage based on the lower power class. Similar discussions could also be applied to LTE-A. Therefore, it is strongly proposed that RAN4 should define single power class, instead of multiple power classes in LTE-A. It is noted that LTE-A terminals would need to support LTE as well as LTE-A, which implies that LTE-A terminals would have to meet the UE maximum output power requirements, i.e. 23 dBm, +2/-2 dB, in LTE. 
Another aspect, which should be discussed in LTE-A, is how the power classes for dual-antenna transmitter terminals should be defined in the specifications. From a SAR or EMC point of view, the total transmission power for the dual-antenna transmitter terminals should be equal to or lower than the current UE maximum output power, i.e. 23 dBm, +2/-2 dB. It means that the UE maximum output power might be 20 dBm for each transmitter. However, it is proposed that the total radiated power (TRP) in such terminals should be equivalent to the ones for the current single antenna transmitter, and degradations due to antenna gain imbalance should be excluded, i.e. it is proposed that LTE-A power class should be equivalent to LTE power class 3 (23 dBm, +2/-2 dB) from an uplink coverage point of view, so that network operators could maintain the current LTE coverage.
Proposal 2: RAN4 should define single power class, instead of multiple power classes, in LTE-A.
Proposal 3: LTE-A power class should be equivalent to LTE power class 3 (23 dBm, +2/-2 dB) from an uplink cell coverage point of view.
BS Maximum output power
BS maximum output power would also be one of key parameters in LTE-A. In LTE co-existence studies, 43 dBm and 46 dBm maximum output power were used for 5 MHz and 10 MHz channel bandwidth, respectively, as reference base station parameters. It means that BS maximum output power per Hz would be the same between 5 MHz and 10 MHz channel bandwidth. In LTE-A, however, scaling BS maximum output power in proportion to channel bandwidth would not be realistic based on the current BS RF implementations. Unlike UE maximum output power, on one hand, BS maximum output power would depend on deployment scenarios for LTE-A, i.e. if LTE-A base stations would be deployed in spot areas or indoor, lower maximum output power would be sufficient. Currently, 49 dBm maximum output power is defined for 60-80 MHz in RAN1 simulation assumptions [4], but it is still in square brackets and further elaborations would be needed. Therefore, it is proposed that RAN4 should discuss working assumptions for BS maximum output power in LTE-A based on both BS RF implementation aspects and typical deployment scenarios.
Proposal 4: RAN4 should discuss working assumptions for BS maximum output power in LTE-A, based on both BS RF implementation aspects and typical deployment scenarios.
ACLR/SEM/Spurious emission requirements
In LTE, the break points between out-of-band emission domain and spurious emission domain were discussed both in BS side and in UE side. 
In the BS side, a single set of limits is defined for equal to or more than 5 MHz channel bandwidth, and the break point is a 10 MHz from the edge of the channel bandwidth, which corresponds to the point where the spurious domain starts for a 5 MHz carrier based on 250% rule. For example, the unwanted emission limit (Category A) outside of the 10 MHz point is -13 dBm / MHz for E-UTRA bands < 1 GHz, and it is the same as the spurious emission limits for Category A. From a co-existence point of view, similar approach should also be adopted in LTE-A, because LTE-A would be deployed in the conventional UTRA/E-UTRA frequency bands. Feasibility studies on this aspect would be needed.
In the UE side, the break points scale in proportion to the channel bandwidth, but it is not aligned to 250% rule, because out-of-band emission domain based on 250% rule would be so large for more than 5 MHz channel bandwidth that some co-existence problems would happen. Similar discussions would be needed for LTE-A, i.e. reasonable break points should be defined based on both UE RF complexity and co-existence aspects. Furthermore, some of spurious emission requirements, such as additional spurious emission requirements for PHS, shall apply even in the out-of-band emission domain in LTE. Such aspects would also be studied in LTE-A feasibility studies.
3
Conclusions
This contribution provided our analysis on some aspects for LTE-A. Our proposals are summarized in the following:
Proposal 1: The lowest LTE-A UE category should be the same as LTE Release-8 category 1.
Proposal 2: RAN4 should define single power class, instead of multiple power classes, in LTE-A.

Proposal 3: LTE-A power class should be equivalent to LTE power class 3 (23 dBm, +2/-2 dB).

Proposal 4: RAN4 should discuss working assumptions for BS maximum output power in LTE-A, based on both BS RF implementation aspects and typical deployment scenarios.
References

[1] R4-091204, “Study of UE architectures for LTE-A deployment scenarios,” Nokia
[2] R4-091366, “LTE-Advanced; UE Tx characteristics,” Motorola

[3] R4-051146, “Some operators requirements for prioritisation of performance requirements work in RAN WG4,” China Mobile, Cingular, NTT DoCoMo, O2, Orange, Telefonica, TIM, T-Mobile, Vodafone
[4] TR 36.814
