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1 Discussion
This document discuss inband emission modelling for NB-IOT discussion. Update of R1-156282.

For D2D uplink, inband emission modelling was discussed in RAN1#74 and following was agreed.

	R1-133978
WF on D2D Inband Emission Modeling
Nokia, NSN, Qualcomm Inc., Huawei, HiSilicon, Fujitsu, Harris

Also supported by Samsung.

Send an LS to RAN4 as per slide 5: R1-133986 – Klaus. Ask RAN4 to inform us about suitable values to assume for a typical public safety UE. 

Try to identify values of W, X, Y, Z for the working assumption by Friday (Peter to make a proposal): R1-133988
· Proposal for Working Assumption: for email discussion until Friday 30th August (Peter, QC):
· Values of W, X, Y, Z

· W = 3 [dB]

· X = 6 [dB]

· Y = 3 [dB]
· Z = 3 [dB] 
Telecom Italia believes that this underestimates the interference to the network. 

Qualcomm believes that these values represent typical average interference experienced. s


Email discussion [74-13] was held and it was concluded as 

{3,6,3,3}dB for W,X,Y,Z is as working assumption. Optional setting {6,12,6,6} was agreed optional second set of parameter values.
RAN4 sends LS to RAN1 in R1-140008/R1-140008. It says following.

	For single cluster transmissions, RAN4 recommends that RAN1 assess the sensitivity of the D2D performance to the inband emission levels over the following 2 sets of levels for the offset parameters W, X, Y and Z [dB]: 

{W, X, Y, Z} = {0, 0, 0, 0}, {3, 6, 3, 3}

With respect to multi-cluster inband emissions, RAN4 has not agreed on a typical model.


After some further offline discussion, in-band deployment was agreed as following.
	Agreement:

· For LTE in-band operation, at least the following scenario is evaluated: collocated deployment where NB-IoT and LTE share the same BS and cell layout
· For DL, the transmission power of the BS is shared between NB-IoT and LTE

· Details FFS


In addition, open loop power control was also agreed.

	Agreements:

· For the purpose of evaluations, open-loop power control is assumed and the UL transmit power is uniformly chosen in a range that is FFS (discuss offline during this week, revisit on Thursday).


Above agreements should also be taken into account.

2 Proposal
According to offline, different people seems to have different views for example, 

- To use such modelling is required when the numerology is different and/or timing is not aligned between LTE and NB-IOT. Or it may be required when other than co-located deployment scenario.
- To use such modelling of RF impairments is under RAN4 expertise. RAN1 evaluation can be focused on baseband waveform.
We suggest to discuss this topic further.
Annex. Copy of R1-133986.
	Title:
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Klaus Hugl
2.1.1.1.1.1.1 E-mail Address:
klaus.hugl [at] nokia [dot] com
Attachments: None

1. Overall Description:

In ProSe Discovery and Communication several ProSe-enabled UEs might be transmitting D2D signals at the same time in the same band similar as in LTE UL. In contrast to LTE UL, where there is a single point of reception i.e. the eNB, power control with respect to the point of reception will be not possible for D2D as the D2D signals are supposed to be received at several ProSe-enabled UEs having different locations. As a consequence, the dynamic range of the received D2D signals of different transmitting ProSe-enabled UE received at a ProSe-enabled UE depending on the scenario might be rather large. Therefore, RAN1 identified UE TX inband emissions to have an effect on D2D operation and the need to model the UE TX inband emissions of a “typical” D2D/ProSe-enabled UE in the related system level simulations.

RAN1 decided to use the contributions in the UE TX minimal inband emission requirements from Table 6.5.2.3.1-1of TS 36.101 [1] for the modelling in the simulations. Compared to Table 6.5.2.3.1-1 of [1], modifications have been agreed for system level modelling purpose only in order to enable multi-cluster transmission as well as to model some “typical” UE TX inband emission instead of assuming a “worst” case UE only fulfilling the minimum inband emission requirements of [1].

The resulting model to be used in system level simulation only is shown in Table 1, where the red parts indicate the modifications to [1] including a “typical” UE and multi-cluster transmission.

Parameter description
Unit

Limit (Note 1)

Applicable Frequencies
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Any non-allocated (Note 2)

IQ Image

dB

-28-Y
Image frequencies when carrier center frequency < 1 GHz and Output power > 10 dBm
Image frequencies (Notes 2, 3)

-25-Y
Image frequencies when carrier center frequency < 1 GHz and Output power ≤ 10 dBm
-25-Y
Image frequencies when carrier center frequency ≥ 1 GHz

Carrier leakage

dBc

-28-Z
Output power > 10 dBm and carrier center frequency < 1 GHz

Carrier frequency (Notes 4, 5)

-25-Z
Output power > 10 dBm and carrier center frequency ≥ 1 GHz
-25-Z
0 dBm ≤ Output power ≤10 dBm

-20-Z
-30 dBm ≤ Output power ≤ 0 dBm

-10-Z
-40 dBm ( Output power < -30 dBm

NOTE 1:
An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of PRB – 30-X dB and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in Note 10.

NOTE 2:
The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs.

NOTE 3:
The applicable frequencies for this limit are those that are enclosed in the reflection of each allocated RB, based on symmetry with respect to the centre carrier frequency, but excluding any allocated RBs.

NOTE 4:
The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.

NOTE 5:
The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency if 
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 is odd, or in the two RBs immediately adjacent to the DC frequency if 
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 is even, but excluding any allocated RB. 

NOTE 6:
LCRB,i is the number of allocated RBs of the i-th cluster in case of multi-cluster transmission. The overall transmission bandwidth LCRB is given as the sum of the number of allocated RBs of all clusters. 

NOTE 7:
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 is the Transmission Bandwidth Configuration (see Figure 5.6-1). 

NOTE 8:

[image: image5.wmf]EVM

 is the limit specified in Table 6.5.2.1.1-1 for the modulation format used in the allocated RBs. 

NOTE 9:
(RB,i is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. (RB,i=1  or (RB,i=1 for the first adjacent RB outside of the allocated bandwidth of the i-th cluster. 

NOTE 10:
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 is the transmitted power per 180 kHz in allocated RBs, measured in dBm.
NOTE 11:  The offset values of W, X, Y, Z model the effect of a “typical” UE performance having lower inband emissions compared to the minimum requirements in TS 36.101. This model and these offset values are only to be used in D2D system level simulations. 
Table 1: Agreed D2D UE TX inband emission modelling for RAN1 ProSe system level simulations only.

For RAN1 to proceed with the system level investigations on ProSe Discovery and Communication, RAN1 kindly request input from RAN4 on the offset values W, X, Y, Z [dB] in order to model a “typical” D2D UE in system level simulations only. 

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




Figures by Nokia [73-08] discussion. It is not the final agreement but it is copied as for the information.
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