TSG-RAN Working Group 4 (Radio) meeting #82
R4-1701061
Athens, Greece, EU, 13th-17th February 2017
Source:
Ericsson
Title:
TP for TR 37.843: TR structure update
Agenda item:
7.13.1
Document for:
Approval
1. Introduction

This contribution presents an update of the TR structure to allow introduction of all sub-requirements part of unwanted emission in sub-clause 5.6. The proposed structure follows the structure of sub-clause 6.6 in TS 37.105 [1]. 

At the end of this contribution a text proposal with an update of sub-clause 5.6 is attached.  
2. References

[1]
TS 37.105, “TS GRAN; AAS BS transmission and reception”, v13.2.0, 3GPP
[Text proposal]
5.6
Unwanted emissions


5.6.1 General

< Texts to be added >
5.6.2 Occupied bandwidth
5.6.3 Adjacent Channel Leakage Radio (ACLR)

5.6.3.1 Background information on the conducted requirement

The Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency. expressed in dB. ACLR is defined for both the first adjacent channel and the second adjacent channel.

The Wide Area BS ACLR was originally derived by means of co-existence simulations as documented in the TR 36.942 [x.1]. The coexistence simulations captured DL network throughput loss due to interference from an aggressor network in the downlink vs so-called ACIR. ACIR incorporates power in the UE receive band due to the transmitter unwanted emissions (ACLR) and the receiver (ACS), and is calculated as:
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  (assuming linear terms)

The coexistence simulation result for ACIR was split into ACLR and ACS, resulting in for wide area a BS ACLR of 45dB and a UE ACS of 33dB.

An AAS BS may consist of multiple transmitters that perform beamforming. If the adjacent channel interference is not necessarily beamformed in the same manner as the wanted channel, hence ACLR may vary in space. Before setting a conducted requirement in the Release 13 AAS specification 37.105 [3], further co-existence simulations were performed in the AAS SI TR 37.840 [x.2] and WI TR 37.842 [4]. These simulations revealed that it is the total power and not the spatial distribution of unwanted emissions (i.e. the correlation of adjacent channel noise between transmitter units) that impacts co-existence KPIs. Hence an ACLR based on total wanted channel and adjacent channel power  was defined at TAB connectors.

In addition to the ACLR ratio of 45dB, an absolute level of adjacent channel emissions is defined. The basestation must fulfil whichever is the less stringent of the ACLR ratio or the absolute level. The definition of an absolute level avoids specifying unnecessarily low levels on any BS that operate with a low wanted carrier transmit power. For wide area BS, the absolute level is defined in 37.104 [x.3] as either -13dBm/MHz for category A or -15dBm/MHz for category B emissions requirements, relating to regulatory frameworks.

In the AAS specification 37.105 [3] the ACLR requirement is set on the ratio of the total wanted signal power at all TAB connectors to the total power at all connectors of adjacent channel power. For the absolute requirement, the non AAS requirement forms a basic limit, which is scaled up to an AAS requirement according to the number of active transceiver units, up to a maximum 8 times for E-UTRA (4 for UTRA), in the same manner as the scaling applied to other unwanted emissions requirements.

For medium range and local area BS, the ACLR requirement of 45dB was retained in 37.104 [x.3] without any further simulation investigations. For 37.105 [3], the 45dB ACLR was also retained for the other basestation classes.

In the non AAS specifications, the absolute limits for adjacent channel emissions are adjusted for the medium range and local area BS classes. For the local area BS class, the absolute limit are adjusted to -32dBm/MHz. The limit of -32dBm/MHz corresponds to an ACLR of roughly 45dB for a local area BS with a 10MHz carrier operating at the maximum permitted output power.For the medium range BS, the absolute limit are also adjusted. The absolute limit is set to -25dBm/Mhz. This again roughly corresponds to an ACLR of 45dB for a medium range transmitting a 10MHz carrier near to maximum allowable output power, and also matches to the WCDMA SEM.

The absolute unwanted emissions requirements for medium range and local area BS were also used as basic limits in 37.105 [3], with the scaling mechanism applying in the same way as for wide area.

In addition to ACLR, a requirement on so-called Cumulative ACLR (CACLR) is applied for multicarrier and multiband BS. The CACLR requirement considers adjacent channel emissions falling onto a carrier that is adjacent to 2 active carriers; one at a lower frequency offset and one a higher frequency offset. The CACLR requirement is also 45dB.

The CACLR requirements also apply in 37.105 [3] in the same manner as ACLR.

5.6.3.2
Adjacent Channel Leakage power Ratio OTA requirement

Based on the findings of the simulation work done in [TR 37.842] the effect of adjacent channel interference on the throughput of adjacent networks is dependent on the total radiated adjacent channel power rather than the power in the main beam. 

As the number of active transceiver units generating the beam and the coherence level of the adjacent channel noise from each active transceiver unit is unknown it is not possible to derive a relationship between the ACLR of a single point in the centre of the main beam (i.e. as ratio of 2 EIRP values) and the ACLR of the total radiated power. 

The ACLR requirement is hence based on a ratio of the total radiated filtered mean power centred on the assigned channel frequency to the total radiated filtered mean power centred on an adjacent channel frequency.

In order that the requirement is measurable the total power is defined as the sum of the EIRP at a number of discrete directions around the sphere and the ACLR is defined as follows:
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, where EIRPd is the filtered mean power within the desired signal channel bandwidth.
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, where EIRPe is the filtered mean emission power in the neighbouring channel bandwidth.

To capture properly EIRP, EIRPd, p1 and EIRPe, p2 is associated to two orthogonal polarizations.

The number of discrete points required for conformance is FFS. 

5.6.4 Spectrum emission mask

5.6.5 Operating band unwanted emission
5.6.6 Spurious emission
[The end of text proposal]
