3GPP TSG-RAN WG4 Meeting #108bis	R4-2315596
Xiamen, China, 9th October – 13th October 2023
	
Agenda item:	5.14.3
Source: 		NTT DOCOMO, INC., SoftBank Corp., KDDI Corporation, Rakuten mobile, Inc
Title: 	Discussion on Tx intermodulation requirements maintenance regarding NR less than 5MHz BW.
Document for:	Discussion
1. Introduction
This contribution discussed the issues on BWChannel in BS type 1-C Tx intermodulation requirements in band FDD n100, n106, n26, n28, n85. We provide proposals to correct Tx intermodulation requirements.
2. Discussion
In the last RAN4 meeting #108, the WI ‘NR support for dedicated spectrum less than 5MHz for FR1’ was concluded. From this meeting #108bis, we start discussing the WI maintenance part. In current BS specification, the Tx intermodulation requirement is specified as shown in table 1. 
Table 1
(TS38.104, Table 6.7.2.1-1: Interfering and wanted signals for the co-location transmitter intermodulation requirement)
	Parameter
	Value

	Wanted signal type
	NR single carrier, or multi-carrier, or multiple intra-band contiguously or non-contiguously aggregated carriers, with NB-IoT operation in NR in-band if supported.

	Interfering signal type
	NR signal, the minimum BS channel bandwidth (BWChannel) with 15 kHz SCS of the band defined in clause 5.3.5.  

	Interfering signal level
	Rated total output power (Prated,t,AC) in the operating band – 30 dB

	Interfering signal centre frequency offset from the lower/upper edge of the wanted signal or edge of sub-block inside a sub-block gap
	
, for n=1, 2 and 3 

	NOTE 1:	Interfering signal positions that are partially or completely outside of any downlink operating band of the base station are excluded from the requirement, unless the interfering signal positions fall within the frequency range of adjacent downlink operating bands in the same geographical area. In case that none of the interfering signal positions fall completely within the frequency range of the downlink operating band, TS 38.141-1 [5] provides further guidance regarding appropriate test requirements. 
NOTE 2:	In Japan, NOTE 1 is not applied in Band n77, n78, n79.



As above table 1 states, in co-location Tx intermodulation requirements for BS type 1-C, interfering type and interfering signal positions are defined with the minimum BS channel bandwidth (with 15 kHz SCS of the band defined in clause 5.3.5.). In line with this requirement, BS Tx intermodulation shall be tested with 3MHz BW even if the BS doesn’t support 3MHz BW. This is inappropriate for operator and BS vendor.


Observation 1: Tx Intermodulation shall be tested with 3MHz BW even if the BS doesn’t support 3MHz BW in current TS38.104 specification.

On the other hand, in Japanese regulation, the interfering signals of Tx intermodulation are specified with not parameter (BWChannel) but the value based on BWChannel: 5MHz as follows,

· Interfering signal type: 5MHz
· Interfering signal centre frequency offset from the lower/upper edge of the wanted signal or edge of sub-block inside a sub-block gap: ±2.5MHz, ±7.5MHz and ±12.5MHz

Introducing NR 3MHz, Japanese regulation’s Tx intermodulation requirements don’t follow the 3GPP TS because the Japanese regulation is not specified with BWChannel.

Observation 2: In current TS38.104 Tx intermodulation, the interfering signal type and interfering signal frequency position are not match Japanese regulation.

Considering above observation 1 and observation 2, BWChannel requires to be set 5MHz when BS doesn’t support 3MHz bandwidth. At least, in band n26 and n28, Tx intermodulation shall be specified with 5MHz bandwidth in Japan. Thus, we contribute the proposal with 2 options as follows,
Proposal 1: Add Note3 to TS38.104 as follows, 
· Option 1: Add Note3 in the Table 6.7.2.1-1 for BS type 1-C Co-location Tx intermodulation requirements to set 5MHz as BWChannel in band n100, n106, n26, n28, n85 when BS doesn’t support 3MHz bandwidth as shown in table 2.

Table 2
	Parameter
	Value

	Wanted signal type
	NR single carrier, or multi-carrier, or multiple intra-band contiguously or non-contiguously aggregated carriers, with NB-IoT operation in NR in-band if supported.

	Interfering signal type
	NR signal, the minimum BS channel bandwidth (BWChannel) with 15 kHz SCS of the band defined in clause 5.3.5.  

	Interfering signal level
	Rated total output power (Prated,t,AC) in the operating band – 30 dB

	Interfering signal centre frequency offset from the lower/upper edge of the wanted signal or edge of sub-block inside a sub-block gap
	
, for n=1, 2 and 3 

	NOTE 1:	Interfering signal positions that are partially or completely outside of any downlink operating band of the base station are excluded from the requirement, unless the interfering signal positions fall within the frequency range of adjacent downlink operating bands in the same geographical area. In case that none of the interfering signal positions fall completely within the frequency range of the downlink operating band, TS 38.141-1 [5] provides further guidance regarding appropriate test requirements. 
NOTE 2:	In Japan, NOTE 1 is not applied in Band n77, n78, n79.
NOTE3:    In Band n100, n106, n26, n28, n85, each BWChannel in interfering signal type and interfering signal centre frequency is set to 5MHz when BS doesn’t support 3MHz bandwidth.



· Option 2: Add Note3 in the Table 6.7.2.1-1 for BS type 1-C Co-location Tx intermodulation requirements to set 5MHz as BWChannel in band n26, n28 in Japan when BS doesn’t support 3MHz bandwidth as shown in table3.

Table3
	Parameter
	Value

	Wanted signal type
	NR single carrier, or multi-carrier, or multiple intra-band contiguously or non-contiguously aggregated carriers, with NB-IoT operation in NR in-band if supported.

	Interfering signal type
	NR signal, the minimum BS channel bandwidth (BWChannel) with 15 kHz SCS of the band defined in clause 5.3.5.  

	Interfering signal level
	Rated total output power (Prated,t,AC) in the operating band – 30 dB

	Interfering signal centre frequency offset from the lower/upper edge of the wanted signal or edge of sub-block inside a sub-block gap
	
, for n=1, 2 and 3 

	NOTE 1:	Interfering signal positions that are partially or completely outside of any downlink operating band of the base station are excluded from the requirement, unless the interfering signal positions fall within the frequency range of adjacent downlink operating bands in the same geographical area. In case that none of the interfering signal positions fall completely within the frequency range of the downlink operating band, TS 38.141-1 [5] provides further guidance regarding appropriate test requirements. 
NOTE 2:	In Japan, NOTE 1 is not applied in Band n77, n78, n79.
NOTE3:    In Band n26 and n28, each BWChannel in interfering signal type and interfering signal centre frequency is set to 5MHz when BS doesn’t support 3MHz bandwidth in Japan.



Corresponding CR is submitted for TS 38.104[1].
3. Conclusion
In this contribution, we provide the proposal to support corresponding CR on NR support for dedicated spectrum less than 5MHz for FR1.
Observation 1: Tx Intermodulation shall be tested with 3MHz BW even if the BS doesn’t support 3MHz BW in current TS38.104 specification.
Observation 2: In current TS38.104 Tx intermodulation, the interfering signal type and interfering signal frequency position are not match Japanese regulation.
Proposal 1: Add Note3 to TS38.104 as follows, 
· Option 1: Add Note3 in the Table 6.7.2.1-1 for BS type 1-C Co-location Tx intermodulation requirements to set 5MHz as BWChannel in band n100, n106, n26, n28, n85 when BS doesn’t support 3MHz bandwidth as shown in table 2.
· Table 2
	Parameter
	Value

	Wanted signal type
	NR single carrier, or multi-carrier, or multiple intra-band contiguously or non-contiguously aggregated carriers, with NB-IoT operation in NR in-band if supported.

	Interfering signal type
	NR signal, the minimum BS channel bandwidth (BWChannel) with 15 kHz SCS of the band defined in clause 5.3.5.  

	Interfering signal level
	Rated total output power (Prated,t,AC) in the operating band – 30 dB

	Interfering signal centre frequency offset from the lower/upper edge of the wanted signal or edge of sub-block inside a sub-block gap
	
, for n=1, 2 and 3 

	NOTE 1:	Interfering signal positions that are partially or completely outside of any downlink operating band of the base station are excluded from the requirement, unless the interfering signal positions fall within the frequency range of adjacent downlink operating bands in the same geographical area. In case that none of the interfering signal positions fall completely within the frequency range of the downlink operating band, TS 38.141-1 [5] provides further guidance regarding appropriate test requirements. 
NOTE 2:	In Japan, NOTE 1 is not applied in Band n77, n78, n79.
NOTE3:    In Band n100, n106, n26, n28, n85, each BWChannel in interfering signal type and interfering signal centre frequency is set to 5MHz when BS doesn’t support 3MHz bandwidth.



· Option 2: Add Note3 in the Table 6.7.2.1-1 for BS type 1-C Co-location Tx intermodulation requirements to set 5MHz as BWChannel in band n26, n28 in Japan when BS doesn’t support 3MHz bandwidth as shown in table3.
Table3
	Parameter
	Value

	Wanted signal type
	NR single carrier, or multi-carrier, or multiple intra-band contiguously or non-contiguously aggregated carriers, with NB-IoT operation in NR in-band if supported.

	Interfering signal type
	NR signal, the minimum BS channel bandwidth (BWChannel) with 15 kHz SCS of the band defined in clause 5.3.5.  

	Interfering signal level
	Rated total output power (Prated,t,AC) in the operating band – 30 dB

	Interfering signal centre frequency offset from the lower/upper edge of the wanted signal or edge of sub-block inside a sub-block gap
	
, for n=1, 2 and 3 

	NOTE 1:	Interfering signal positions that are partially or completely outside of any downlink operating band of the base station are excluded from the requirement, unless the interfering signal positions fall within the frequency range of adjacent downlink operating bands in the same geographical area. In case that none of the interfering signal positions fall completely within the frequency range of the downlink operating band, TS 38.141-1 [5] provides further guidance regarding appropriate test requirements. 
NOTE 2:	In Japan, NOTE 1 is not applied in Band n77, n78, n79.
NOTE3:    In Band n26 and n28, each BWChannel in interfering signal type and interfering signal centre frequency is set to 5MHz when BS doesn’t support 3MHz bandwidth in Japan.



Corresponding CR is submitted for TS 38.104[1].
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