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1. Introduction
[bookmark: OLE_LINK13]In Rel-18, the work on introducing a new channel bandwidth less than 5MHz started recently for some particular use cases, e.g., railway communications (FRMCS), and 3MHz channel bandwidth was agreed [1]. However, it is not only to introduce a narrower channel bandwidth for the target use cases, but also considers variable usable PRBs within the 3MHz channel bandwidth as indicated in [2] where 3MHz channel is re-farmed however, a certain number of GSM-R channels are still required, in particular, in some traffic dense areas, at least 14 GSM-R channels are required which leads to the number of usable PRBs for NR is only 12:
[image: ]
Considering this special demand, RAN plenary decided that the number of PBCH is 12 [3]:
	· For the 3MHz channel bandwidth in band n100 (max channel utilization 15 PRBs as already agreed in RAN1/RAN4):
· PBCH transmission bandwidth is 12 PRBs
· CORESET#0 transmission bandwidth is to be decided by RAN1



The WF agreed in RAN4#106 is mainly for the ordinary use for 3MHz channel bandwidth [4], however, the variable usable PRB numbers is not addressed, in particular, ACS requires further discussion.
2. Discussion
2.1 UE RF requirements for 3MHz channel bandwidth 
As agreed in the WF [4], the specs impacts are confirmed as the following table:
	NR UE Tx/Rx requirement
	Proposal for NR 3 MHz

	6.2.1 UE maximum output power
	No specification impact

	6.2.2 MPR
	NR MPR is channel bandwidth agnostic --> no specification impact

	6.2.3 A-MPR
	Has specification impact to some bands. Considering bands in this WI n8, n26 and n28 needs A-MPR study.
· NS_01: 3 MHz shall be added to the list of considered channel BW for the NS.
· NS_12: A-MPR shall be specified for 3 MHz channel BW, it might be based on LTE limits (table 6.2.4-6 in TS 36.101).
· NS_43 and NS_43U: RB restrictions (specified for LTE for 5 and 10 MHz) was removed and replaced with A-MPR values. Further discussion might be needed when adding 3 MHz channel BW for NR.
· NS_13, NS_14, NS_17 and NS_18 didn’t have any A-MPR specified for 3 MHz channel BW.
· NS_100 is not dependent on the considered channel BW.

	6.2.4 Configured transmitted power
	No specification impact

	6.3.1 Minimum output power
	Is channel bandwidth dependent, specification change needed but re-using -40 dBm can be considered. 

	 6.3.2 Transmit OFF power
	Value - 50 dBm is channel bandwidth agnostic --> 
3 MHz / 15 kHz SCS shall still be added in table 6.3.2-1.

	6.3.3 Transmit ON/OFF time mask
	No specification impact

	6.3.4 Power control
	No specification impact

	6.4.1 Frequency error
	No specification impact

	6.4.2.1 EVM
	No specification impact

	6.4.2.2 Carrier leakage
	No specification impact

	6.4.2.3 In-band emissions
	No specification impact

	6.4.2.4 EVM equalizer spectrum flatness
	No specification impact

	6.5.1 Occupied bandwidth
	Specification impact, addition of 3 MHz into Table 6.5.1-1

	6.5.2.2 Spectrum emission mask
	Specification impact, Dedicated general SEM for 3 MHz needed.

	6.5.2.3 Additional Spectrum emission mask
	Not needed for bands n8, n26, n28 or n100 --> no specification impact

	6.5.2.4.1 NR ACLR
	Specification impact, addition of 3 MHz into Table 6.5.2.4.1-1

	6.5.2.4.2 UTRA ACLR
	Channel bandwidth agnostic for bands which is applicable --> no specification impact

	6.5.3.1 General spurious emissions
	Boundary between E-UTRA out of band and spurious emission domain is defined generally --> no specification impact

	6.5.3.2 Spurious UEtoUE co-ex
	Option 2: To be further studied, checking if any RB restrictions was specified for 3 MHz channel BW for the considered LTE re-farmed bands.

	6.5.3.3 Additional spurious emissions
	n8, n26, n28 has additional spurious emissions, 3 MHz need to be listed --> specification impact

	6.5.4 Transmit intermodulation
	Channel bandwidth agnostic --> no specification impact

	7.3.2 Reference sensitivity 
	Channel bandwidth dependent --> specification impact
Option 1: LTE 3 MHz REFSENS can be reused (Nokia, Ericsson)


	7.4 Max input level
	Specification impact, addition of 3 MHz into Table 7.4-1
Option 1: -25/-27dBm for n8, n26, n28 and n100 (Apple, Ericsson)

	7.5 Adjacent channel selectivity
	Specification impact --> 3 MHz is added into Table 7.5-1
Option 1: 33 dBc can be reused (Apple, Nokia)
Option 3: Define 3 MHz ACS and IBB blocking signals similar to LTE (Ericsson, Qualcomm)

	7.6.2 In-band blocking
	Specification impact --> 3 MHz is added into Table 7.6.2-1
Option 2: Define 3 MHz ACS and IBB blocking signals similar to LTE (Ericsson, Qualcomm)

	7.6.3 Out of band blocking 
	Specification impact --> 3 MHz is added into Table 7.6.3-1
Option 2: Define out of band blocking requirement similar to LTE (Ericsson)

	7.6.4 Narrow band blocking
	Specification impact --> 3 MHz is added into Table 7.6.4-1
Option 2: Define narrow band blocking requirement similar to LTE (Ericsson)

	7.7 Spurious response
	Specification impact --> 3 MHz is added into Table 7.7-1
Option 2: Define spurious response requirement similar to LTE (Ericsson)

	7.8 Intermodulation characteristics
	Specification impact --> 3 MHz is added into Table 7.8.2-1
Option 2: considering REFSENS +8dB for Pw, 3 MHz interferer 2 and interferer offset 1 at ±BW/2 ± 4.5 MHz, similar to LTE (Ericsson)

	7.9 Spurious emissions
	Channel bandwidth agnostic --> no specification impact



Most of impacts are mainly a kind of formulary works by reusing existing requirements. For ACS, open options are still there. As aforementioned, we also need to address the demand for variable usable PRB numbers within the 3MHz channel bandwidth. 
Fig. 1 illustrates two cases when considering ACS requirements:
· Mode 1: ordinary use of 3MHz channel bandwidth where 15 PRBs are available within a UE channel bandwidth, and ACS requirements apply outside of that channel bandwidth.
· Mode 2: The number of usable PRBs could be reduced to 12 within the 3MHz UE channel bandwidth, with no additional blocking requirements compared to Mode 1, i.e. no specific protection for 12 PRB configuration compared to 15 PRB configuration.
[image: ]
Fig. 1, ACS for 3MHz channel bandwidth operation
[bookmark: OLE_LINK1][bookmark: OLE_LINK7]Proposal 1: RAN4 to consider two modes for 3MHz channel bandwidth operation:
· Mode 1: ordinary use, which means all 15 PRBs within the 3MHz channel bandwidth are usable, and ACS requirements apply for blockers outside of 3MHz channel bandwidth;
· Mode 2: reduced PRB availability without digital filtering assistance where the total number of available PRBs could be reduced to 12 within the 3MHz channel filter, with no additional blocking requirements compared to Mode 1, i.e. 3MHz blocking protection applies for blockers outside of 3MHz channel bandwidth;
For Mode 1 corresponding to ordinary use of 3MHz channel bandwidth, it is reasonable to re-use the LTE ACS requirement, i.e., 33dB.
Proposal 2: For 3MHz channel bandwidth operation Mode 1, reuse the LTE ACS requirement, i.e., 33 dB.
For Mode 2, the number of PRBs is reduced, and a blocker could be right next to the usable PRBs, which means that the blocker could partly leak into the 3MHz channel filter, however, in the latest WID [1], it is not clear whether or not such an operation is in the WID scope. Therefore, to proceed the work, RAN guidance or clarification is required. 
Proposal 3: For 3MHz channel bandwidth operation Mode 2, RAN4 to seek for further RAN guidance or clarification before proceeding the normative works related to this mode.


3. Conclusion
In this contribution we have the following proposals for 3MHz channel bandwidth operation:
Proposal 1: RAN4 to consider two modes for 3MHz channel bandwidth operation:
· Mode 1: ordinary use, which means all 15 PRBs within the 3MHz channel bandwidth are usable, and ACS requirements apply for blockers outside of 3MHz channel bandwidth;
· Mode 2: 12 PRB availability within the 3MHz channel filter, with no additional blocking requirements compared to Mode 1, i.e. 3MHz blocking protection applies for blockers outside of 3MHz channel bandwidth;
Proposal 2: For 3MHz channel bandwidth operation Mode 1, reuse the LTE ACS requirement, i.e., 33 dB.
Proposal 3: For 3MHz channel bandwidth operation Mode 2, RAN4 to seek for further RAN guidance or clarification before proceeding the normative works related to this mode.
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