3GPP TSG-RAN WG4 Meeting #83

R4-1705641
Hangzhou, China, 15-19 May, 2017
Source: 
Huawei

Title: 
TP for 37.843 – Capturing emissions scaling agreements 
Agenda Item:
9.12.2.5
Document for:
Approval
1 Introduction
In the last meeting the WF [1] was agreed in which it was captured the agreements on how to handle the scaling factor for the OTA emissions requirements.
This text proposal capture that agreement along with its background in the TR.

2 Discussion

The WF  [1] captured the following agreements:
What has already been agreed: 

· Hybrid unwanted emissions requirements use the same scaling factor as the existing Rel-13 conducted AAS BS requirements

· In Section 4.4, TR 37.843, the description of the OTA AAS BS is modified from

· “Figure 4.4-2 shows a general architecture of an OTA AAS BS radio architecture, where M is the total number of transceiver units” 

·      to 

· “Figure 4.4-2 shows a general architecture of an OTA AAS BS radio architecture, where M is the total number of transceiver units and M ≥ 8 (E-UTRA) or 4 (UTRA)”

· Justification for OTA AAS BS for having more than 8 (E-UTRA) or  4 (UTRA) TRX will be captured in TR

· The restriction highlighted on slide 3 proposal 1 will be captured in TS 37.105 (Section 4), TR 37.843 (Section 4), TS 37.145, TS 37.114

· A note to state the background of the maximum scaling factor 8 and RAN4 can reconsider this maximum scaling when  number of layers/streams are updated. From TR 37.842, Section 8.2.6: 

· “The fixed scaling factor of 8 is based on the maximum number of layers/streams specified in release 12 of 3GPP specifications. The scaling function may be further reconsidered for future releases if the maximum number of layers/streams supported is changed.”

This TP captures the agreements in the TR.

It is not mentioned in the WF how to deal with the additional multiplication of Ncells applied to the hybrid scaling factor can be applied to the OTA AAS BS. It is advantageous to have a simple limit for the OTA AAS BS emissions without the need for a variable it is desirable to also remove the Ncells scaling factor.

In hybrid AAS for a multi cell AAS BS as the emissions limits are applied at the conducted interface, it is necessary to know which TAB connectors are associated with each cell, however with the OTA AAS BS there are no TAB connector and alls requirements are applied at the radiated interface. Hence such mapping is not necessary.  For the OTA AAS BS it is therefore possible to apply the emissions requirements per cell. During conformance it can be ensured that each cell is operated during the conformance texting. By applying the requirements per cell, it is not necessary to add the additional scaling factor.

An OTA AAS BS which is designed to support a minimum number of cells greater than 1 however must have at least 8 transceiver units (4 for UTRA) per cell. For systems where the minimum number of supported cells is greater than 1the restriction on the minimum number of transceiver units must be expanded to be 8*Ncells (4*Ncells for UTRA).

3 References
[1] R4-1704325
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5 Definitions, symbols and abbreviations

3.2
Definitions
3.2
Symbols

{Unchanged symbols omitted}
Ncells
The declared number corresponding to the minimum number of cells that can be transmitted by an AAS BS in a particular operating band.

{Unchanged sections omitted}
4.4
General AAS BS RF architecture
An AAS BS may have 2 different types of RF interface at which the RF and performance requirements are defined:

· Conducted RF interface at the transceiver array boundary and a radiated interface in the far field for a hybrid AAS BS.

· Radiated interface only for an OTA AAS BS.

For both types of AAS BS the radio architecture is represented by three main functional blocks, the transceiver unit array (TRXUA), the radio distribution network (RDN), and the antenna array (AA). The transceiver units (TRXU) interface with the base band processing within the AAS BS.
The TRXUA consists of multiple transmitter units (TXU) and receiver units (RXUs). The TXU takes the baseband input from the AAS BS and provides the RF TX outputs. The OTA AAS BS is restricted to architectures which have ≥8 TRXUs for E_UTRA and ≥4 TRXUs for UTRA,  restricting the minimum number of TRXUs in the OTA AAS BS architecture allows the emissions scaling factor to be fixed and avoids defining an OTA definition of an active transceiver unit which is difficult without the ability to count TAB connectors. AAS BS with small numbers of TRXUs are likely to retain a conducted interface and can be classified as hybrid AAS BS. The RF TX outputs are distributed to the AA via a RDN. The RXU performs the reverse of the TXU operations. The RDN performs the distribution of the TX outputs into the corresponding antenna paths and antenna elements, and a distribution of RX inputs from antenna paths in the reverse direction. The TXU and RXU can be separated and can have different mapping through the RDN towards the AA.

For the hybrid AAS BS the transceiver array boundary (TAB) is the point or points at which the TRXUA is connected to the RDN. The point where a TXU or RXU connects with the RDN is equivalent to an "antenna connector" of a non-AAS BS and is called "Transceiver Array Boundary connector" (TAB connector). The TAB connector is defined as conducted requirement reference point. The transmitted signal per carrier from one Transmitter Unit appear at one or more TAB connector(s) and the received signals per carrier from one or more TAB connector(s) appear at a single RXU.
Figure 4.4-1 shows a general architecture of a hybrid AAS BS radio architecture, where M is the total number of transceiver units and K is the total number of TAB connectors at the transceiver array boundary.
The OTA AAS BS has no transceiver array boundary or TAB connectors defined as it has no conducted requirements.

Figure 4.4-2 shows a general architecture of a OTA AAS BS radio architecture, where P is the total number of transceiver units and P ≥ 8 (E-UTRA) or 4 (UTRA).
NOTE 1:
The RDN may consist of a simple one to one mapping between the TXU(s)/RXU(s) and the passive antenna array. In this case, the RDN would be a logical entity but not necessarily a physical entity.

NOTE 2:
The antenna array includes various implementations and configurations e.g. polarization, array geometry (including element factor and element separation), etc.

NOTE 3:
The physical location of the TRXUA, the RDN, and the AA may differ from this logical representation and is implementation dependent.
NOTE 4:
No specific mapping in the RDN between TAB connectors and antenna elements is assumed. Further the number of separate receiver and transmitter units as well as the mapping in the RDN between TAB connectors and  radiating elements can differ between the transmit and receive directions. The AAS BS reference architecture allows for full asymmetry between receiver path and transmit path.
NOTE 5:
For AAS BS capable of supporting applications employing beamforming, all or subgroups of TAB connectors can be configured with designated amplitude and phase weights such that one or more beams are radiated from the antenna array.
NOTE 6:
If the TR text and figure 4.41, 4.4-2 contradict each other, then the TR text applies.
NOTE 7: 
If an OTA AAS BS is declared to support more than 1 cell (Ncells>1) the total number of transceiver units must be greater than 8* Ncells fpr E-UTRA or 4* Ncells for UTRA.
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Figure 4.4-1: General architecture of hybrid AAS BS 
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Figure 4.4-2: General architecture of OTA AAS BS 
5
Radiated transmitter characteristics 
{Unchanged sections omitted}
5.6
Unwanted emissions


5.6.1
General

5.6.1.1 Background

In non-AAS BS, the unwanted emissions are specified in 3GPP TS 25.104 [6], 3GPP TS 25.105 [9], 3GPP TS 36.104 [7] and 3GPP TS 37.104 [8] and apply per antenna connector. The AAS BS has a TRXUA consisting of many transceiver units which will be equal to, or potentially much higher than the number of non-AAS BS transmitter antenna connectors in a non-AAS BS with comparable functionality. As there is no upper limit on the number of transceiver units that an AAS BS system has, it is important to set the total unwanted emissions limits to an amount equivalent to Rel-13 non-AAS BS.

The total unwanted emissions from the AAS BS should be no higher than the unwanted emissions from a non-AAS BS conforming to the Rel-13 specifications with either the same number of transmitter units as the AAS BS or a maximum of 8 transmitter units.
5.6.1.2 OTA emissions scaling

The Rel13 AAS specification which defined a hybrid AAS BS with a conducted interface applied a scaling factor which was based on the number of active transmitter units as counted at the transceiver array boundary. As the OTA AAS BS architecture is restricted to having a minimum number of transceiver units (8 for E-UTRA, 4 for UTRA) there is no need for a scaling variable as a fixed factor can be used based on the RAT.
In Rel-13 requirements the emissions scaling was also multiplied by the minimum number of cells the AAS BS was declared to support (Ncells). This is necessary as if the system supports multiple cells at the conducted interface it is not always possible to directly map TAB connectors to cells. With an OTA AAS BS there is no conducted interface and requirements are applied radiated so no such mapping knowledge is required. The complication of scaling by the minimum number of cells therefore can also be removed as the requirement applied OTA per cell. It should be noted that the restriction on the minimum number of transceiver units should also apply per cell. 
The OTA AAS BS emissions limits for E-UTRA therefore are applied per cell and are the basic limits used in the Rel-13 AAS BS requirements multiplied by 8 (or plus 9dB)

The OTA AAS BS emissions limits for UTRA therefore are applied per cell and are the basic limits used in the Rel-13 AAS BS requirements multiplied by 4 (or plus 6dB)

The fixed scaling factor of 8 for E-UTRA and 4 for UTRA is based on the maximum number of layers/streams specified in 3GPP Rel-12 specifications. The scaling function may be further reconsidered for future releases if the maximum number of layers/streams supported is changed.

< Texts to be added >
--------------end of text proposal-------------










































