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1
Introduction
LTE UE-to-UE co-existence was extensively discussed during RAN4#70. Specifically, in [1] and [2] simulation analysis was presented to study the impact of different spurious emission levels on the victim UEs. An AH was also held on how to progress the discussions related to UE co-existence in general [4] with no agreement on a way forward.
In [2], it was suggested that -15.5dBm/5MHz (or -22.5dBm/MHz) is a proper protection level for a DL operating band, while [1] concluded that a stricter limit than -30dBm/MHz is needed and therefore a careful consideration of the relaxation of the standard -50dBm/MHz is needed.

The simulation assumptions in [1] and [2] differ extensively, and thus explain the difference on the conclusions. The approach in [1] is according to the simulation methodology articulated in 3GPP TR 36.942 where  a victim UE is constantly receiving while an aggressor UE is continuously transmitting (i.e. 100% activity factor). Both UEs are located at a fixed (1m) separation distance. On the contrary, the probability of encountering an interference situation in [2] is relatively low. An activity factor of 10% is considered in the simulations, UEs are distributed in different operating bands (not only the aggressor and victim). Furthermore, the aggressor UEs are distributed in different parts of the aggressor operating band. 
The objective of this contribution is to evaluate and quantify the difference in simulation assumption. A separate WF [3] is also submitted to propose common simulation assumptions to reach a meaningful protection level from a victim UE perspective. 

2
Discussion
2.1. Simulation assumptions 
The impact on a victim LTE UE due to different out-of-band emissions from an aggressor LTE UE has been studied in [1] and [2]. However, a very different methodology has been used in the analysis, leading to dissimilar conclusions.  
Table 1 summarizes the most relevant parameters in [1] and [2] 
Table 1: Summary and comparison of simulation assumptions  in [1] and [2]
	Simulation assumption parameter
	Simulation assumption

	
	R4-140739 [1]
	R4-140581 [2]

	Cell setup
	Co-located BSs for the victim and aggressor systems 

	Co-existence BSs for the victim and aggressor systems 

	Traffic Model
	Full buffer as specified in 36.942
	Non-full buffer traffic model

	User density
	3 UEs per cell for victim system 

3 UEs per cell for aggressor system
	1 UE per 5 square meters for macro
1 UE per 3 square meters for hotspot

	Activity Factor
	100%
	10%

	Number of UEs scheduled  in aggressor operating band


	 All UEs belonging to aggressor system
	25% of active UEs 

	Number of UEs scheduled in victim operating band
	All UEs belonging to victim system
	25% of active UEs

	UE out-of-band emission 
	Flat emission level 
	Not mentioned

	Physical placement of victim UE
	Random
	Centre of hotspot (min radius 25m)

	Physical placement of aggressor UE
	At 1m from victim UE
	Randomly within the hotspot


It is observed that with the simulation assumptions used in [2], the probability of encountering an interference situation is very low. On the contrary, simulations in [1] ensures the occurrence of an interference scenario and in addition, place UEs in close proximity (1m).  

2.2. The purpose of the UE spurious emissions for co-existence requirement
The minimum requirement of -50dBm/MHz DL protection was originally derived for UE co-existence to ensure performance on the victim system even when victim and aggressor were located at 1m separation and under bad radio conditions. Fulfilling this protection level becomes more challenging the closer the protected range is from the aggressor UL operating band. However, the performance of the victim UE still needs to be ensured even under the worst case scenario on which the interfered and interfering UE are in close proximity under bad radio conditions.
2.3. The discussed way forward
During the AH at RAN4#70, the way forward in terms of studying the UE-UE co-existence issue was discussed. The Minutes of Meeting included two possible WF to treat the UE-co-existence [4]. Note that these discussions focused on UE co-existence between LTE systems.
1.    Continue on a band-by-band basis to solve the problems with TEI
· Companies supporting this:  China Mobile, CATT, Sprint, DOCOMO, Huawei, KT, T-Mobile

2.     Consider frequency ranges – generic work
· Companies supporting this:  Dish, Ericsson, Motorola Solutions, Intel, Verizon, TeliaSonera, Solaris
None of these WFs were agreed. It can also be seen that different companies supported different alternatives. 
The proposal in 2 would allow to study the LTE UE-UE co-existence in a “band-independent manner”. Results can be used in each band specific UE co-existence scenario without the need to redo all the simulation work again. In addition, to account for certain frequency dependent parameters, such as coupling loss, a generic work could be done including, as an example, UE co-existence between bands below 1GHz, between bands 1-3GHz and between bands above 3GHz. 
The WF as in 1 is also possible although the same discussion will be taken under each separate WI or TEI. 

Either way, we urge RAN4 to discuss the simulations assumptions to be able to agree on relevant DL protection levels from a victim perspective.
3 Conclusion 
This contribution analyses the assumptions used by different companies on LTE UE-UE co-existence simulation studies and identifies the reason for the difference in results. In order to reach agreement on DL protection levels for UE co-existence between two operating bands, either for specific bands under TEI or under a generic WI, we urge RAN4 to discuss and agree upon the simulation assumptions so that the results from different companies can be compared.
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