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1.
Introduction

In recent RAN4 meetings there has been lots of discussion regarding the UE ACLR requirements for LTE and some discussion regarding what are the best power control (PC) assumptions to use. This discussion does not seem to have converged.

During RAN4#42bis there has also been some discussion regarding the UE SEM and it was observed that there may be some peaks in the emissions to adjacent channels when the UE is transmitting few resource blocks, which may be averaged out when considered in a wideband system, but for “narrowband” victims – in particular in the shape of LTE control channels – this may cause a problem.

The aim of this document is to highlight the outstanding issues with this and propose a way forward for the Kobe meeting. 
2.
LTE UE ACLR

2.1
UE ACLR vs. UTRA
The current working assumption in [1] for LTE UE ACLR1 for co-existence with UTRA FDD and TDD is 33dB. With the use of PC set1, this provides an 18% reduction in voice capacity in the UTRA system, whilst the usage of PC set2 reduces the UTRA capacity degradation to ~5%.
The 33dB assumption has therefore been chosen on the basis that PC set2 can be used by operators instead of PC set1, despite the fact that PC set1 seems to give a better system performance in terms of both UL average throughputs and UL 5%-ile user throughput performance. 
During RAN4#42bis there has been a further contribution on this in [2] showing that with a 3rd PC algorithm it may be possible to actually get higher average throughputs than PC set 1but with a slight degradation in 5%-ile user uplink performance with respect to PC set 1, and a similar number of users with 0kbps throughput as PC set1.

Given that operators clearly want to maximise average throughputs and 5%-ile user throughput performance in their networks, it is difficult to envisage why anyone would use PC set2 instead of PC set1, as so far PC set 2 only seems to degrade LTE system performance. 
If we want to proceed in RAN4 with this linkage with the PC set to the UE ACLR value, then it is proposed that RAN4 either:

1) Maintains the current PC set assumptions and indicates to RAN1 that when the LTE system performance evaluation is done, a reduction in average throughput and 5%-ile user throughputs should be assumed to allow for power control restrictions required to significantly reduce emissions to adjacent UTRA systems. 
2) Identify a PC set that does not cause any degradation to LTE average and 5%-ile throughputs whilst not causing more than 5% capacity impact to UTRA, and ensure that RAN WG1 finds a way of restricting the power control method such that this can be realised in reality with multi-operator co-existence.
3) Modify the current working assumption for LTE ACLR to 38dB vs UTRA, and gain further understanding from UE manufacturers how this will further affect the LTE uplink performance in terms of UE  output power.

2.2
UE ACLR v LTE
There has been some discussion at RAN4#42bis regarding the control channel degradation in a victim LTE system. The agreement in RAN1 is that to maintain the single-carrier property of SC-FDMA, the uplink control channels for all users should be placed at the edge LTE control channels. The affect that the allowed adjacent channel interference has on the adjacent LTE channel control channels (and hence coverage) has not been considered within the RAN4 co-existence simulation assumptions and it seems necessary to gain an understanding of this impact. 
The simplest approach seems to be to do a simulation comparison of the following with control channels included in both aggressing LTE system and victim LTE system:

· Number of 0kbps users in LTE system with no adjacent channel interference

· Number of 0kbps users in LTE system with allowed adjacent channel interference
How to modify the current simulation assumption to consider this should be agreed on the LTE reflector as soon as possible.
Note:  It may also be necessary to ensure that this works in the case of UTRA and GSM aggressing LTE. But this can be discussed further.
3.
UE spectrum emission impacts on adjacent LTE channel
It has been shown in [3] that the LTE UE transmitting with a small resource bandwidth is likely to cause some peaks in the spectrum emissions to the UTRA system. It was acknowledged that this problem may be caused by the mixing of the DC offset with the resource bandwidth in the Tx chain, which subsequently causes inter-modulation products in the used and adjacent channels.   
It is requested that RAN4 do some studies to understand the likely impacts of these inter-modulation products on the uplink control channels of adjacent LTE channels in order to understand the potential LTE adjacent channel coverage impacts of this. 
4.
Conclusions

It is proposed to agree to do the work requested above such that we can progress in this area.
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