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1
Introduction
In [1], RAN1 requested feedback on D2D In-band Emission Modeling for the purpose of D2D system level simulations only. In more detail the LS reads as

To RAN WG4: RAN1 respectfully asks RAN4 to provide input on the values of W,X,Y,Z together with whether the UE TX in-band emission modelling described in this LS is an acceptable representation of a “typical” UE transmitter for RAN1 system level simulation purposes only.

In this contribution we discuss the modelling procedure as well as give our input on the values of W,X,Y and Z. Moreover, a draft LS reply to RAN1 [2] is attached to this TDoc as well. 

2
Discussion
RAN1 provided in [1] a proposed in-band emission model to be used for D2D system level evaluations. Some (at least) rough in-band emission modelling will be needed as such for ProSe/D2D system level evaluations to take near-far effects with limited (or no) power control for D2D into account.

First, we would like to make clear that any kind of modelling used in RAN1 system evaluations for a “typical UE” is not equivalent or even implying that new minimum UE in-band emission performance requirements would be specified in RAN4. 

Proposal 1: Any kind of in-band emission modelling of a “typical UE” used for system level simulations used by RAN1 being different to the minimum performance requirements in TS36.301, does not lead to new related minimum performance requirements in RAN4. A related statement should be included in the reply LS to RAN1. 

Looking now in more detail at the proposed model in [1] for a “typical UE transmitter”, it is building on the defined minimum performance in Table 6.5.2.3.1-1of TS 36.101 with the following additions/modifications:

· Supporting multi-cluster transmission modelling through
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i.e. using the maximum EVM impact of a single cluster of several clusters, where the individual cluster is modelled according to Table 6.5.2.3.1-1of TS 36.10. 
· Offset values are introduced here, that should indicate that a “typical UE transmitter” might have in certain frequency bands/carrier setups etc. a better performance than the minimum performance requirements modelled by W, X, Y, Z – where
·  W denotes the EVM effect might be [W]dB better based on the minimum requirements

·  X denotes the in-band-emission “floor” to be [X]dB better than the minimum requirements

·  Y denotes the impact of the IQ image to be [Y]dB better than in the minimum performance requirements

· Z denotes the carrier leakage effect to be [Z]dB better than in the minium performance requirements

As such, this type of modelling could one possible, rather reasonable way to capture potential in-band emissions in D2D system evaluations, as all the important effects affecting on the in-band emissions are capture in this modelling.
Proposal 2: Indicate to RAN1, that the model in the LS as such seems to be a reasonable representation of in-band emissions to be taken into account in system level evaluations.

In-band emissions occurring by a “typical UE” transmission are depending on several factors, as carrier frequency, UL carrier aggregation and band support in general, etc. A low-output power device will typically create less in-band emissions compared to a high-output power device and a device supporting UL inter-band carrier aggregation and/or multi-cluster transmission will create more in-band emissions than REL-8 single carrier/single cluster device. Therefore, any kind of “typical UE” behaviour in this respect needs to be put into this context. 

From this perspective, it is rather hard to give a single value as such. Nevertheless, as RAN1 will need to take in-band emissions into account in its evaluations as soon as possible in order to end up with a reasonable, functional physical layer design we propose the following values to be used:
Proposal 3: RAN1 to use for the purpose of system level evaluations the values of W=3dB, X=6dB, Y=3dB and Z=3dB. 

3
Summary and Conclusion
In this contribution, we discussed the request by RAN1 on feedback on in-band emission modelling for a “typical UE” transmitter. Based on the discussions the following proposals are made:
Proposal 1: Any kind of in-band emission modelling of a “typical UE” used for system level simulations used by RAN1 being different to the minimum performance requirements in TS36.301, does not lead to new related minimum performance requirements in RAN4. A related statement should be included in the reply LS to RAN1. 

Proposal 2: Indicate to RAN1, that the model in the LS as such seems to be a reasonable representation of in-band emissions to be taken into account in system level evaluations.

Proposal 3: RAN1 to use for the purpose of system level evaluations the values of W=3dB, X=6dB, Y=3dB and Z=3dB. 

A draft LS reply to RAN1 is attached to this TDoc covering these proposals.
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1. Overall Description:

RAN WG4 has discussed the issue and concluded that the model proposed by RAN WG1 is found to be a reasonable representation of in-band emissions to be used in system level evaluations.

For the purpose of system level evaluations following values of W, X, Y and Z can be used W=3dB, X=6dB, Y=3dB and Z=3dB. RAN WG4 has no intention of changing minimum requirements for UE in-band emissions.
2. Actions:
To RAN WG1: RAN WG4 respectfully asks RAN WG1 to take above answer into consideration.

3. Date of Next TSG-RAN4 Meetings:

TSG-RAN4 Meeting#69
11 - 15 November

San Francisco, USA 
TSG-RAN4 Meeting#70
10 - 14 Feb 2014     

Prague, Czech Rebublic    
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