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1 Introduction
In the last meeting the emissions requirements for NR BS were approved. During the meeting the method of scaling used for UTRA and E-UTRA AAS was discussed and the notes regarding the scaling and regional regulation were updated.
For type 1-H and 1-O BS (the NR equivalent of UTRA/E-UTRA Hybrid AAS and OTA AAS), the scaling is used in a number of requirements. This paper investigates each instance and whether any updates are needed so that the approach is consistent.

2 Discussion

2.1 Background

For BS type 1-H the requirements are applied to groups of TAB connectors referred to as TAB connector TX min cell group(s). 
These groups represent multiple transceiver units and hence to remain consistent with non-AAS where the requirement is applied for each single transceiver unit, the requirement is scaled based on the number of transceiver units. This scaling is capped at 8 transceiver units as this has been agreed to be the maximum likely deployment of a non-AAS system.

It was identified in the AAS WI that the FCC regulation has specific advice on MIMO transceivers which states that transceivers operating on the same frequency channel are effectively regarded as a single transceiver. Hence scaling is not applied to FCC limits. 
NOTE: this rule is not AAS specific it also applies to non-AAS, so if a non-AAS 8 TRX system is used then the current 3GPP specification is not compliant with FCC.
For AAS however the FCC requirement is covered in the specification, this is handled for hybrid AAS (type 1-H)  in the specification, TS 37.105,  with the following text in subclause 6.6.6.1
For operation in Region 2, where the FCC guidance for MIMO systems in [18] is applicable, NTXU,countedpercell shall be equal to 1 for the purposes of calculating the spurious emissions limits in subclauses 6.6.6.2, 6.6.6.3 or 6.6.6.4. For all other unwanted emissions requirements, NTXU,countedpercell shall be the value calculated according to subclause 6.1.

For OTA AAS (type 1-O) it is documented as follows in subclause 9.7.6.1:
For operation in Region 2, where the FCC guidance for MIMO systems in [18] is applicable, the emissions limits are the same regardless of the number of transceiver units so the limits are equivalent to those for a single transceiver unit as specified in the as the corresponding applicable non-AAS BS per transmitter requirement specified in 3GPP TS 25.104 [2], 3GPP TS 25.105 [3], 3GPP TS 36.104 [4] or 3GPP TS 37.104 [5]. For E-UTRA the limits will be 9dB lower and for UTRA FDD the limits will be 6dB lower. 

In TS 37.105 the OTA requirements are not referenced to the non-AAS specification (unlike the conducted specifications). FCC requirements apply to the class A requirements, so the exception to the scaling is handled as follows:

9.7.6.2.1
Minimum requirement for MSR operation


9.7.6.2.1.1
Minimum requirement (Category A)

The TRP of any spurious emission shall not exceed the limits in Table 9.7.6.2.1.1-1

Table 9.7.6.2.1.1-1: AAS BS OTA Spurious emission limits, Category A

	Frequency range
	Maximum level
	Measurement Bandwidth
	Note

	30MHz ‑ 1GHz
	-13 + X dBm

Note 4,
	100 kHz
	Note 1

	1GHz ‑ 12.75 GHz
	
	1 MHz
	Note 2

	12.75 GHz – 5th harmonic of the upper frequency edge of the DL operating band in GHz
	
	1 MHz


	Note 2, Note 3

	NOTE 1:
Bandwidth as in ITU-R SM.329 [14] , s4.1

NOTE 2:
Bandwidth as in ITU-R SM.329 [14] , s4.1. Upper frequency as in ITU-R SM.329 [14] , s2.5 table 1

NOTE 3:
Applies only for Bands 22, 42 and 43.

NOTE 4:   X = 9 dB for E-UTRA, X = 6 dB for UTRA. With the exception of operation in Region 2 where the FCC guidance for MIMO systems in [18] is applicable and any other territories where regulation requires, X=0dB. 


2.2 NR implementation
During the NR discussions it was discussed if other regulators may take a similar approach to MIMO channels as the FCC and hence prevent the use of scaling in other regions. 

It was agreed therefore that the note about FCC would be made more general and it would be stated for each requirement that it was valid unless stated differently in regional regulation.
This statement is to some extent obvious as regional regulation always dominates, and without any specific requirement being identified in the 3GPP specification does not really add any information. However it also does not harm and hence was agreed.

An example of how this is implemented in TS 38.104 is in subclause 6.6.3.4:
Minimum conducted requirement for BS type 1-H is defined as either the ACLR [(CACLR)] basic limit or the ACLR absolute basic limit + X, where X = 10log10(NTXU,countedpercell), unless stated differently in regional regulation, whichever is less stringent. 

The logic of this sentence is perhaps a bit confusing, the ‘whichever is less stringent’ is intended to apply to the relative or the absolute limit, but it could be confused to include the regional requirement?
The sentence could be clarified by using either bullets to make the 2 options clearly distinct or perhaps brackets, as this text is used in a number of locations using bullets would make the document much bigger so whilst clearer the option with brackets is perhaps better, the clause should hence be modified as follows:

Minimum conducted requirement for BS type 1-H is defined as either the ACLR [(CACLR)] basic limit or the ACLR absolute basic limit + X (where X = 10log10(NTXU,countedpercell), unless stated differently in regional regulation) whichever is less stringent. 

Looking at each of the emissions subclauses in turn:

6.6.1 General – The following refers to the 1-H scaling:

[The BS type 1-H unwanted emission level limit of a TAB connector TX min cell group is in general defined by the unwanted emission basic limit which is the same as the corresponding applicable BS type 1-C per transmitter requirement and its scaling by NTXU,countedpercell, in certain regions.] The unwanted emission requirements are applied per the TAB connector TX min cell groups for all the configurations supported by the BS. The basic limits and corresponding scaling are defined in each relevant subclause.

The text in square brackets implies that there is no scaling unless applied in certain regions, this is the opposite of the agreement. It seems the 2nd sentence covers all this anyway so the text in square brackets can be removed.

Also it seems that the text detain the FCC requirements which is in the AAS equivalent section has been removed, hence it seems some information has been lost. It is not clear if this for a specific reason?

Change 1: Remove text in square brackets

6.6.3.4

Minimum requirement for BS type 1-H
Minimum conducted requirement for BS type 1-H is defined as either the ACLR [(CACLR)] basic limit or the ACLR absolute basic limit + X, where X = 10log10(NTXU,countedpercell), unless stated differently in regional regulation, whichever is less stringent. 

Change 2: This text was discussed above, the logic of the requirement needs to be clarified with the use of brackets.

6.6.4.4

Minimum requirements for BS type 1-H
The operating band unwanted emissions requirements for BS type 1-H are that for each TAB connector TX min cell group and each applicable basic limit in subclause 6.6.4.2, the power summation emissions at the TAB connectors of the TAB connector TX min cell group shall not exceed an OTA limit specified as the basic limit + X, where X = 10log10(NTXU,countedpercell).

The operating band emissions limits at the edged align with the out of band spurious emissions, for example for class A wide area BS at freq offset 10 MHz ( (f ( (fmax, the basic limit is -13dBm (100kHz) , this aligns with the -13dBm (1MHz) requirement.

So whatever rule for scaling is applied to spurious emission it should also be applied to the unwanted emissions.  

Change 3: The text should be updated to include the statement about regional requirements.

6.6.5.4

Minimum requirements for BS type 1-H
The Tx spurious emissions requirements for BS type 1-H are that for each TAB connector TX min cell group and each applicable basic limit in subclause 6.6.5.2, the power summation emissions at the TAB connectors of the TAB connector TX min cell group shall not exceed an OTA limit specified as the basic limit + X, where X = 10log10(NTXU,countedpercell), unless stated differently in regional regulation.

This is ok

9.7.3.2
 Minimum requirement for BS type 1-O
Minimum requirement is defined based on basic limit. 

The OTA ACLR limits are specified as basic limits in table 6.6.3.2-1 in subclause 6.6.3.2.

The OTA ACLR absolute limits are based on emissions scaling, where the emissions limits are defined as:

basic limit + 9 dB.

For BS type 1-O teh architecture limits to systems with greater than 8 TRX hence 10log10(NTXU,countedpercell) is always 9dB, hence the value rather than the variable s used. However if the regiona requirements restrict scaling for 1-H the same applies to 1-O so the same comment should be used. For constancy it is probably better to use a variable XdB as is done for 1-H and define X=9dB, unless stated differently in regional regulation. This then leaves the possibility that regional regulation can use a different X value.

Change 4: The text should be updated to include the suggested statement about regional requirements.

In addition the wording of this text is not like a requirement, it should state the emissions should not exceed a certain limit.

Change 5: Up[date the wording of the minimum requirement.

9.7.4.2

Minimum requirement for BS type 1-O

The OTA operating band unwanted emission requirement for BS type 1-O is that for each applicable basic limit in subclause 6.6.4.2, the power of any unwanted emission shall not exceed an OTA limit specified as the basic limit + X, where X = 10log10(NTXU,countedpercell), unless stated differently in regional regulation.

This text has been coppied for the type 1-H requirements, the regional requirement statement is present but for type 1-O there is no NTXU,countedpercell, the text should be modified to state X=9dB….

Change 6: The text should be updated to replace X = 10log10(NTXU,countedpercell)with X=9dB
9.7.5.2

Minimum requirement for BS type 1-O
This section references the basic limits from the conducted requirements, however a number of bits of information are missed, the emissions requirements consist of 4 sections

· Tx spurious emissions

· Protection of the BS receiver of own or different BS

· Additional spurious emissions requirements

· Co-location with other base stations

Each of these are slightly different, in particular protection of own BS and co-location requirements are co-location requirements and are not TRP. This has not been made clear in this section. The section needs to be broken into additional subclauses so that each can be dealt with correctly, it should still be possible to use the basic limits table to provide the values.

Tx spurious emissions

The Tx spurious emissions requirements for BS type 1-O are that for each applicable basic limit in subclause 6.6.5.2, the power of any spurious emission shall not exceed an OTA limit specified as the basic limit + X, where X = 10log10(NTXU,countedpercell), unless stated differently in regional regulation.
As with the previous section X should equal 9dB.

Protection of the BS receiver of own or different BS
This is a co-location requirement , so the minimum requirement should be described as power levels out of the co-location reference antenna. The offset in this case is 30-9 = 21dB.

As these are not regulatory requirements there is no need for the comment about regional regulation.

Additional spurious emissions requirements

This section contains the co-existence requirements, these are TRP so similar text as for the Tx spurips emission can be used, the offset is 9dB.

As these are not regulatory requirements there is no need for the comment about regional regulation.

Co-location with other base stations

This is a co-location requirement , so the minimum requirement should be described as power levels out of the co-location reference antenna. The offset in this case is 30-9 = 21dB.

As these are not regulatory requirements there is no need for the comment about regional regulation.

Change 7: subclause 9.7.5 should be updated as described.
3 Summary
This paper provides the background for corrections needed to TS 37.105 to consistently handle the emissions scaling .

Changes 1-6 have been implemented in one draft CR [xx] and change 7 has been implemented in a separate draft CR [xx].
4 References
· R4-1800751
Draft CR to TS 38.104 clarifying spatial ranges for Tx requirements (9.3,9.6.9.7)

Huawei

· R4-1800759
Draft CR to TS 38.104 - BS type 1-O co location emissions (9.7.5)

Huawei




















































