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1. Introduction

In the past several meetings, ACLR requirements for FR1 and FR2 NR BS were discussed and agreed. However, the OTA ACLR requirements for frequency gap in the case of the non-contiguous spectrum or multiple bands operations have not mentioned in TS 38.104 [1].
In this contribution, we discuss and propose the OTA ACLR for the frequency gap requirements.
2. Current specification
In BS type 1-C and 1-H, 

· BS type 1-C/1-H

The following texts for non-contiguous spectrum or multiple bands operations are existed in a conducted ACLR general sub-clause 6.6.3 [1].
· TS38.104 v15.0.0  6.3.3.1 ( BS type 1-C and 1-H )

[For a BS operating in non-contiguous spectrum, the ACLR also applies for the first adjacent channel inside any sub-block gap with a gap size Wgap ≥ 15MHz for channel bandwidth ≤20 MHz or Wgap ≥ 60MHz for channel bandwidth > 20 MHz. The ACLR requirement for the second adjacent channel applies inside any sub-block gap with a gap size Wgap ≥ 20 MHz for channel bandwidth ≤ 20 MHz or Wgap  ≥ 80MHz for channel bandwidth > 20 MHz. The CACLR requirement in subclause 6.6.3.2 applies in sub block gaps for the frequency ranges defined in table 6.6.3.2-1.

For a BS operating in multiple bands, where multiple bands are mapped onto the same antenna connector, the ACLR also applies for the first adjacent channel inside any Inter RF Bandwidth gap with a gap size Wgap ≥ 15MHz for channel bandwidth ≤ 20 MHz or Wgap ≥ 60MHz for channel bandwidth >20 MHz. The ACLR requirement for the second adjacent channel applies inside any Inter RF Bandwidth gap with a gap size Wgap ≥ 20 MHz for channel bandwidth ≤20 MHz or Wgap ≥ 80MHz for channel bandwidth > 20 MHz. The CACLR requirement in subclause 6.6.3.2 applies in Inter RF Bandwidth gaps for the frequency ranges defined in table 6.6.3.2-3.]
· BS type 1-O

There is a following text which mentioned multiple bands operation. However, there is no text for ACLR in non-contiguous spectrum operation.
· TS38.104 v15.0.0  9.7.3.2 ( BS type 1-O )

For a multi-band RIB, the OTA ACLR requirement applies for the first adjacent channel inside any Inter RF Bandwidth gap with a gap size Wgap ≥ 15MHz. The OTA ACLR requirement for the second adjacent channel applies inside any Inter RF Bandwidth gap with a gap size Wgap ≥ 20 MHz.

· BS type 2-O

There is no text for ACLR in the frequency gap.
In BS type 1-O and 2-O, there is no requirement for ACLR in the frequency gap. In the following, we discuss the OTA ACLR in the frequency gap and provide text proposals.
2. Discussion
2.1. ACLR for frequency gap(s) for BS type 1-O

OTA ACLR for the frequency gap inside of non-contiguous spectrum or multiple bands were not clear. In current specification for BS type 1-O, there is a no text for non-contiguous spectrum operation and CACLR. 
However, BS type 1-O has possibility to have the ability of non-contiguous spectrum or multiple bands operations as the same with BS type 1-C and 1-H, so it is needed to add the text for non-contiguous operation. We propose the following text for TS 38.104 for clarification on the ACLR.

Proposal 1: We propose to specify OTA ACLR and CACLR in any sub-block gap or any inter RF bandwidth gap for BS type 1-O as shown in following text.
Text proposal for sub-clause 9.7.3.2
For a BS operating in non-contiguous spectrum, the OTA ACLR also applies for the first adjacent channel inside any sub-block gap with a gap size Wgap ≥ 15MHz for channel bandwidth ≤20 MHz or Wgap ≥ 60MHz for channel bandwidth > 20 MHz. The OTA ACLR requirement for the second adjacent channel applies inside any sub-block gap with a gap size Wgap ≥ 20 MHz for channel bandwidth ≤ 20 MHz or Wgap  ≥ 80MHz for channel bandwidth > 20 MHz. The OTA CACLR requirement in subclause 6.6.3.2 applies in sub block gaps for the frequency ranges defined in table 6.6.3.2-1.
For a BS operating in multiple bands, where multiple bands are mapped onto the same RIB, the OTA ACLR also applies for the first adjacent channel inside any Inter RF Bandwidth gap with a gap size Wgap ≥ 15MHz for channel bandwidth ≤ 20 MHz or Wgap ≥ 60MHz for channel bandwidth >20 MHz. The OTA ACLR requirement for the second adjacent channel applies inside any Inter RF Bandwidth gap with a gap size Wgap ≥ 20 MHz for channel bandwidth ≤20 MHz or Wgap ≥ 80MHz for channel bandwidth > 20 MHz. The OTA CACLR requirement in subclause 6.6.3.2 applies in Inter RF Bandwidth gaps for the frequency ranges defined in table 6.6.3.2-3.
2.2. ACLR for frequency gap(s) for BS type 2-O
In FR2, the ACLR general requirements have been already agreed in the past meetings. On the other hand, there is no text for ACLR in the frequency gap in the current specification [1]. As the same with FR1, the BS type 2-O needs to guarantee the co-existence performance in the frequency gap. RAN4 should clarify ACLR in the frequency gap. 

In the LTE case and NR BS type 1-C/1-H case, the applied conditions are separated by the gap size in any sub-block gap or any inter RF bandwidth gap. Also in NR BS type 2-O can use the same concept. Basically, in ACLR for FR2, the assumed adjacent channel carrier is the same channel bandwidth (CBW) with the wanted channel and only first adjacent channel is applied. 

In the case of the gap with larger than the wanted CBW, basic ACLR can be applied. On the other hand, in the case of the frequency gap less than the wanted CBW, the adjacent channel should be assumed narrower CBW than the wanted channel. We summarize our proposal conditions for ACLR inside of the frequency gap as below.

· In the case of any sub-block gap or any Inter RF Bandwidth gap with a gap size wider than the wanted channel bandwidth, the adjacent channel should be assumed the same channel bandwidth of wanted channel.

· In the case of any sub-block gap or any Inter RF Bandwidth gap with a gap size narrower than the wanted channel bandwidth, the adjacent channel should be assumed the largest prescribed channel bandwidth narrower than the wanted channel bandwidth.

· In the case of any sub-block gap or any Inter RF Bandwidth gap with a gap size less than the minimum channel bandwidth, CACLR is not applied.

We propose following text and table, corresponding to above discussion, for TS 38.104.
Proposal 2: We propose to specify OTA ACLR and CACLR in any sub-block gap or any inter RF bandwidth gap for BS type 2-O as shown in following text and table.
Text proposal for sub-clause 9.7.3.3
For a BS operating in non-contiguous spectrum, the OTA ACLR also applies for the first adjacent channel inside any sub-block gap with a gap size Wgap ≥ 100MHz for channel bandwidth = 50 MHz, Wgap ≥ 200MHz for channel bandwidth = 100 MHz or Wgap ≥ 400MHz for channel bandwidth ≥ 200 MHz. The OTA CACLR requirement applies in sub block gaps for the frequency ranges defined in table 9.7.3.3-3.

For a BS operating in multiple bands, where multiple bands are mapped onto the same RIB, the OTA ACLR also applies for the first adjacent channel inside any Inter RF Bandwidth gap with a gap size Wgap ≥ 100MHz for channel bandwidth = 50 MHz, Wgap ≥ 200 MHz for channel bandwidth = 100 MHz or Wgap ≥ 400MHz for channel bandwidth ≥ 200 MHz. The OTA CACLR requirement applies in Inter RF Bandwidth gaps for the frequency ranges defined in table 9.7.3.3-3.
Table 9.7.3.3-3: Base Station CACLR in FR2

	Channel bandwidth of NR lowest/highest carrier transmitted BWChannel [MHz] 
	Sub-block or Inter RF Bandwidth gap size (Wgap) where the limit applies
	BS adjacent channel centre frequency offset below the lowest or above the sub-block edge or the Base Station RF Bandwidth edge (inside the gap)
	Assumed adjacent channel carrier
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	50, 100, 200, 400
	50 MHz ≤ Wgap < 100 MHz
	25 MHz
	50 MHz NR with SCS that provides largest transmission bandwidth configuration (BWConfig)
	Square (BWConfig)
	28 (Note 1)

26 (Note 2)

	100, 200, 400
	100 MHz ≤ Wgap < 200 MHz
	50 MHz
	100 MHz NR with SCS that provides largest transmission bandwidth configuration (BWConfig)
	Square (BWConfig)
	28 (Note 1)

26 (Note 2)

	200, 400
	150 MHz < Wgap < 200 MHz
	125 MHz
	50 MHz NR with SCS that provides largest transmission bandwidth configuration (BWConfig)
	Square (BWConfig)
	28 (Note 1)

26 (Note 2)

	200, 400
	200 MHz ≤ Wgap < 400MHz
	100 MHz
	200 MHz NR with SCS that provides largest transmission bandwidth configuration (BWConfig)
	Square (BWConfig)
	28 (Note 1)

26 (Note 2)

	400
	250 MHz < Wgap  ≤ 300MHz
	225 MHz
	50 MHz NR with SCS that provides largest transmission bandwidth configuration (BWConfig)
	Square (BWConfig)
	28 (Note 1)

26 (Note 2)

	
	300 MHz < Wgap  ≤ 350 MHz
	250 MHz
	100 MHz NR with SCS that provides largest transmission bandwidth configuration (BWConfig)
	Square (BWConfig)
	28 (Note 1)

26 (Note 2)

	
	350 MHz < Wgap  < 400 MHz
	325 MHz
	50 MHz NR with SCS that provides largest transmission bandwidth configuration (BWConfig)
	Square (BWConfig)
	28 (Note 1)

26 (Note 2)

	NOTE 1: Applicable to bands defined within the frequency spectrum range of 24.24 – 33.4 GHz

NOTE 2: Applicable to bands defined within the frequency spectrum range of 37 – 52.6 GHz


The requirements highlighted yellow in the table are needed to cover the frequency gap which is not measured in the specific cases. 

E.g. In the case of 270MHz Wgap between 400MHz channel and 50MHz channel.

Assumed 200MHz and 50MHz adjacent channel, but there is 20MHz frequency gap which is not measured if there is no requirements highlighted yellow.


[image: image1]
Figure 1. Not measured gap in CACLR (e.g. 400MHz CBW + 50MHz CBW with 270MHz Wgap)

3. Conclusion
In this contribution, we discussed the ACLR for inside of non-contiguous and multiple bands operations for FR2.

Following proposals were obtained.

Proposal 1: We propose to specify OTA ACLR and CACLR in any sub-block gap or any inter RF bandwidth gap for BS type 1-O as shown in following text.
Proposal 2: We propose to specify OTA ACLR and CACLR in any sub-block gap or any inter RF bandwidth gap for BS type 2-O as shown in following text and table.
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--------------Start of text proposal-------------
9.7.3
OTA Adjacent Channel Leakage Power Ratio (ACLR) 

9.7.3.1
General

OTA 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. The measured power is TRP.

The requirement applies during the transmitter ON period.

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.

The OTA ACLR limit or the OTA ACLR absolute limit, whichever is less stringent, shall apply outside the Base Station RF Bandwidth or Radio Bandwidth.


For a BS operating in non-contiguous spectrum, the OTA ACLR also applies for the first adjacent channel inside any sub-block gap with a gap size Wgap ≥ 15MHz for channel bandwidth ≤20 MHz or Wgap ≥ 60MHz for channel bandwidth > 20 MHz. The OTA ACLR requirement for the second adjacent channel applies inside any sub-block gap with a gap size Wgap ≥ 20 MHz for channel bandwidth ≤ 20 MHz or Wgap  ≥ 80MHz for channel bandwidth > 20 MHz. The OTA CACLR requirement in subclause 6.6.3.2 applies in sub block gaps for the frequency ranges defined in table 6.6.3.2-1.

For a BS operating in multiple bands, where multiple bands are mapped onto the same RIB, the OTA ACLR also applies for the first adjacent channel inside any Inter RF Bandwidth gap with a gap size Wgap ≥ 15MHz for channel bandwidth ≤ 20 MHz or Wgap ≥ 60MHz for channel bandwidth >20 MHz. The OTA ACLR requirement for the second adjacent channel applies inside any Inter RF Bandwidth gap with a gap size Wgap ≥ 20 MHz for channel bandwidth ≤20 MHz or Wgap ≥ 80MHz for channel bandwidth > 20 MHz. The OTA CACLR requirement in subclause 6.6.3.2 applies in Inter RF Bandwidth gaps for the frequency ranges defined in table 6.6.3.2-3.
9.7.3.3
Minimum requirement for BS type 2-O
Minimum requirement for OTA ACLR limits is specified in table 9.7.3.3-1.

Minimum requirement for OTA ACLR absolute limits is specified in table 9.7.3.3-2.

 The OTA ACLR limit in table 9.7.3.3-1 or the ACLR absolute limit in table 9.7.3.3-2 shall apply, whichever is less stringent.
For a BS operating in non-contiguous spectrum, the OTA ACLR also applies for the first adjacent channel inside any sub-block gap with a gap size Wgap ≥ 100MHz for channel bandwidth = 50 MHz, Wgap ≥ 200MHz for channel bandwidth = 100 MHz or Wgap ≥ 400MHz for channel bandwidth ≥ 200 MHz. The OTA CACLR requirement applies in sub block gaps for the frequency ranges defined in table 9.7.3.3-3.

For a BS operating in multiple bands, where multiple bands are mapped onto the same RIB, the OTA ACLR also applies for the first adjacent channel inside any Inter RF Bandwidth gap with a gap size Wgap ≥ 100MHz for channel bandwidth = 50 MHz, Wgap ≥ 200 MHz for channel bandwidth = 100 MHz or Wgap ≥ 400MHz for channel bandwidth ≥ 200 MHz. The OTA CACLR requirement applies in Inter RF Bandwidth gaps for the frequency ranges defined in table 9.7.3.3-3.
Table 9.7.3.3-1: BS type 2-O ACLR limits 

	NR Channel bandwidth
	BS adjacent channel centre frequency offset below the lower or above the upper Base Station RF bandwidth edge
	Assumed adjacent channel carrier
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

[dB]


	[50, 100, 200, 400, …]
	BWChannel 
	NR of same BW
	NR of same BW with SCS that provides largest transmission bandwidth configuration (BWConfig)

	28 (Note 1)

26 (Note 2)

	NOTE 1: Applicable to bands defined within the frequency spectrum range of 24.24 – 33.4 GHz

NOTE 2: Applicable to bands defined within the frequency spectrum range of 37 – 52.6 GHz


Table 9.7.3.3-2: BS type 2-O ACLR absolute limits

	BS class
	ACLR absolute limit



	Wide-area BS
	-13 dBm/MHz

	Medium-range BS
	[-20 dBm/MHz] 

	Local-area BS
	[-20 dBm/MHz]


Table 9.7.3.3-3: Base Station CACLR in FR2

	Channel bandwidth of NR lowest/highest carrier transmitted BWChannel [MHz] 
	Sub-block or Inter RF Bandwidth gap size (Wgap) where the limit applies
	BS adjacent channel centre frequency offset below the lowest or above the sub-block edge or the Base Station RF Bandwidth edge (inside the gap)
	Assumed adjacent channel carrier
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	50, 100, 200, 400
	50 MHz ≤ Wgap < 100 MHz
	25 MHz
	50 MHz NR with SCS that provides largest transmission bandwidth configuration (BWConfig)
	Square (BWConfig)
	28 (Note 1)

26 (Note 2)

	100, 200, 400
	100 MHz ≤ Wgap < 200 MHz
	50 MHz
	100 MHz NR with SCS that provides largest transmission bandwidth configuration (BWConfig)
	Square (BWConfig)
	28 (Note 1)

26 (Note 2)

	200, 400
	150 MHz < Wgap < 200 MHz
	125 MHz
	50 MHz NR with SCS that provides largest transmission bandwidth configuration (BWConfig)
	Square (BWConfig)
	28 (Note 1)

26 (Note 2)

	200, 400
	200 MHz ≤ Wgap < 400MHz
	100 MHz
	200 MHz NR with SCS that provides largest transmission bandwidth configuration (BWConfig)
	Square (BWConfig)
	28 (Note 1)

26 (Note 2)

	400
	250 MHz < Wgap  ≤ 300MHz
	225 MHz
	50 MHz NR with SCS that provides largest transmission bandwidth configuration (BWConfig)
	Square (BWConfig)
	28 (Note 1)

26 (Note 2)

	
	300 MHz < Wgap  ≤ 350 MHz
	250 MHz
	100 MHz NR with SCS that provides largest transmission bandwidth configuration (BWConfig)
	Square (BWConfig)
	28 (Note 1)

26 (Note 2)

	
	350 MHz < Wgap  < 400 MHz
	325 MHz
	50 MHz NR with SCS that provides largest transmission bandwidth configuration (BWConfig)
	Square (BWConfig)
	28 (Note 1)

26 (Note 2)

	NOTE 1: Applicable to bands defined within the frequency spectrum range of 24.24 – 33.4 GHz

NOTE 2: Applicable to bands defined within the frequency spectrum range of 37 – 52.6 GHz


--------------End of text proposal-------------
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