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1 Introduction
In RAN#70bis UE maximum input level for 256QAM capable UE was discussed. It was approved that [1]
· Proposal 1: it is proposed to specify the additional new requirements with 256QAM, which is applied to UE supporting 256QAM.

· Proposal 2: It is proposed to define target coding rate as 256QAM 4/5 as the Fixed Reference Channel for Maximum input level and the detailed TB size for the reference channel table will be specified after RAN1 final decision on MCS table.

· Proposal 3: It is proposed to use 95% relative throughput under the maximum input level as the test metric for both single carrier requirement and CA requirement.

And a WF that [2]
· Maximum input level  under RMC with coding rate 4/5
· It is proposed to define -30dBm maximum input level for single carrier 
· It is proposed to define -30dBm and -27dBm maximum input level for CA BW class B and class C respectively
In this paper, we further consider the maximum input level to show the requirement from operating point of view.
2 Discussion 

2.1
Rel-8 (64QAM) requirements 
Rel-8 UE maximum input level of -25dBm was defined based on 46dBm Wide Area BS output power, 70dB minimum coupling loss and -1dB body loss at UE. If we consider maximum input level based on Medium Range BS and Local Area BS scenarios, more stringent values of -16dBm and -22dBm will appear. 
Observation #1: Rel-8 (64QAM) requirement defined by Wide Area scenario is not strict enough when Micro and Pico scenario is considered.
However, the relatively relaxed value of -25dBm is still used for a long time with no explicit problem. That’s most probably because:

· There are enough implement margins for UE maximum input level.

Some test of maximum input level for FDD band 1 [3] and TDD band 41[4] UE was done. And it is shown that 11~17dB margin can be achieved.
· In some cases Minimal Coupling Loss is larger than that defined in TS 36.104

Take LA BS as an example, antenna gain for both BS and UE are 0dBi [5], so free space loss contribute all the MCL.  In this case, minimal required isolation should be 4.74m and 2.13m respectively for 900MHz and 2GHz. However, in a real case, negative UE antenna gain, near field effect and other Electromagnetic environment also affect the MCL. In that case, the required isolation is much easier to achieve.

· The Rel-8 requirement only verify 95% relative throughput at -25dBm maximum input level. 
If the input level is larger than -25dBm, it probably causes a certain level of throughput loss. However, the data rate is usually high in this case, so the degradation may not be noticed by users.
Observation #2:  no problems were encountered for -25dBm requirement by means of implementation issues. 

2.1
256QAM requirements 
Currently, small cell work item is based on 24dBm Local Area BS. As stated above, the maximum input level should be tightened if we focus on LA BS. From operating point of view, it is risky to relax the requirement to -30dBm [2] which is 8dB looser than the required -22dBm, since UE with 256QAM MSC is usually close to the BS to achieve high SNR. 256QAM can achieve 33% gain compared to 64QAM in theory, this benefit will be back off if 95% relative throughput cannot be achieved due to relaxed maximum input level performance.
Observation #3: it is risky to relax the maximum input level requirement from operating point of view.

In RAN4#70bis, it is argued that current maximum input level is defined based on 64QAM. So it is hard to maintain the same requirement for 256QAM. However, RAN specifies 256QAM as an optional capability of Rel-12 UE. The 256QAM supporting UE’s receiver need be redesigned to achieve lower EVM. In that case, other RF requirement including maximum input level could also be optimized.
Observation #4: maximum input level requirement could be optimized for 256QAM supporting UE.

Proposal #1: maintain the maximum input level requirement of -25dBm for 256QAM.

3 Conclusion

Observation #1: Rel-8 (64QAM) requirement defined by Wide Area scenario is not strict enough when Micro and Pico scenario is considered.

Observation #2:  no problems were encountered for -25dBm requirement by means of implementation issues. 

Observation #3: it is risky to relax the maximum input level requirement from operating point of view.

Observation #4: maximum input level requirement could be optimized for 256QAM supporting UE.

Proposal #1: maintain the maximum input level requirement of -25dBm for 256QAM.
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