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1. Introduction 

There are two ways in which the current UE specification [1] addresses the sensitivity degradation due to transmitter spectral re-growth. These are:

a) Limitation of the maximum of UL RB allocation at which REFSENS has to be met

b) Allowed sensitivity degradation at full RB allocation [2]
It had been agreed at RAN4 #49 to add requirement b) [2]. In this contribution, we discuss potential issues with this specification. It is not proposed to remove the test case but we feel that the definition of the requirement could assume 0dB antenna correlation or the full definition might be more appropriate in a later release.        

2. Discussion
The purpose of having a maximum sensitivity degradation requirement is to enable the eNB to use an improved scheduling, wherein the UL RB allocation can be adjusted based on knowledge of the current Tx and Rx power levels from UE reported RSRP and UL Power headroom.  Of course, in order to have full benefit of this option, the predicted sensitivity degradation for all possible UL allocation cases should be known. We can assume that with having two extreme cases specified (i.e. no sensitivity degradation and maximum sensitivity degradation), the eNB would already be able to perform some sort of interpolation.  We do see the benefit of this approach; however, we also see a few potential factors that may reduce the utility provided by such a mode of scheduling operation. These will be discussed next. 
2.1. Future compatibility impact

In Rel8, only switched diversity is defined as UL multiple antenna scheme. In Rel 9/10; however, UL Tx diversity and MIMO schemes are expected to be defined.  In those cases, a likely implementation will be to design the uplink with two PAs sized for 21dB conducted output power each.  In this case, the Rx only port, and 10dB Tx-Rx coupling assumption [3][4][5] will not be satisfied; therefore, the Rel 9/10 UL MIMO capable UEs are not expected to meet the maximum sensitivity degradation test targeted for Rel 8. 
Of course, Rel9 UEs not meeting the maximum sensitivity degradation in itself is not a problem for Rel8, this can be addressed in future releases of 36.101; however, the advanced scheduling algorithms, for which the maximum sensitivity degradation requirement has the most utility, would fail to operate because a Rel8 eNB would assume Rel9/10 UEs operations in a Rel8 manner even though those Rel 9/10 UEs will not comply with the Rel8 requirements. 
2.2. Impractical DL – UL balance

The maximum sensitivity degradation requirement models a case where the UE receives close to minimum input power and transmits at close to maximum output power. This corresponds to a high pathloss scenario usually associated with macro networks.  In macro networks, the typical assumption is 43dBm eNB Tx power vs. 23dBm UE Tx power, representing a 20dB power differential. Considering that both DL and UL are with full RB allocations in the test, this means that all resources on both the DL and the UL are dedicated to the target user.  Given also the approximate equivalence of DL and UL path loss, this means that the DL SNR should be about 20dB higher than the UL SNR. This creates a high degree of link imbalance that in our opinion does not represent a truly realistic scenario.  

Of course, the received interference at the UE could be higher than at the eNB, which reduces the link imbalance but that scenario could also make REFSENS irrelevant to some extent. 

Another possibility is that the Tx induced sensitivity degradation will reduce the link imbalance, which is exactly what the requirement in question is meant to cover.  Following this argument; however, we could also say that sensitivity degradation below 10dB probably will not create noticeable system capacity impact, so testing 0…5 dB sensitivity degradation might not be very valuable.  

3. Conclusions

We raised potential issues with the agreed maximum sensitivity degradation cases.  We do not necessarily propose to remove the test; however, we propose to consider that the currently proposed test requirement relies on a specific Rx/Tx architecture, which might not be the common solution in the future.  As a potential solution, the test could be defined with 0dB antenna coupling or it could be defined in a future release. 
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