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1. Introduction
A new 600MHz LTE band has been requested at RAN plenary meeting 99 to support commercial deployments of 1.4 MHz and 3 MHz channel bandwidth (CBW) in an identical FDD paired spectrum in that of band 71 [1]. This contribution proposes Reference Sensitivity (REFSENS) levels for this new band.
[bookmark: _Toc443593759][bookmark: _Toc460338137][bookmark: _Toc492043890][bookmark: _Toc492044144][bookmark: _Toc494295307]2. Discussion
Considering the new US600MHz band has an identical frequency range as that of LTE band 71, it is proposed to adopt the 5, 10, 15, and 20MHz CBW reference sensitivity levels and uplink configuration requirements from band 71.
For 1.4 MHz and 3 MHz CBW, at first glance, the derivation of the new US600MHz band REFSENS levels should be straightforward since self-desense should not be a concern as the CBW is reduced. Consequently, the REFSENS for 1.4 MHz and 3 MHz CBW may be simply RB scaled from the 5MHz baseline REFSENS level. The calculated levels rounded to the closest 0.1dB are captured in Table 1 below:
· 1.4 MHz REFSENS = -103.4 dBm; and
· 3 MHz REFSENS = -99.4 dBm.
[bookmark: _Ref131846271]Table 1: 1.4 MHz and 3 MHz REFSENS for new US 600MHz LTE using RB scaling from B71 5MHz REFSENS
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However, the careful review of the agreed REFSENS levels in similar low frequency bands, such as LTE Band 12, shows that the agreed REFSENS deviate from the ideal RB scaled by 1.5dB at 1.4 MHz CBW and by 0.5dB at 3 MHz CBW. These deviations are summarized in Table 2.
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[bookmark: _Ref131846695]Table 2: 1.4 MHz and 3 MHz REFSENS deviation from the ideal RB scaled level for band 12. 
We have surveyed the evolution of LTE Band 12 REFSENS requirements throughout the early phases of TS 36.101 Rel-8 for 1.4 MHz and 3 MHz CBW (2008-2010).  Figure 1 shows that initially, in Rel-8.4.0, RAN4 agreed REFSENS levels that were exactly the RB scaled levels. In Rel-8.6.0, the level was de-rated by 1dB for 1.4 MHz CBW and, later in Rel-8.11.0, a further 0.5dB de-rating was agreed for both 1.4MHz and 3MHz CBW. 
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[bookmark: _Ref131846907]Figure 1: History of LTE band 12 1.4 MHz and 3 MHz REFSENS in TS 36.101
The justification for the band 12 REFSENS degradation is captured in [2] based on [3] and summarized in [4]:
· For 1.4 MHz CBW: [3] showed that the limited receiver IIP2 has a higher impact at low CBW than at high CBW due to own Tx carrier leakage caused by limited duplexer Tx to Rx isolation. The resulting IMD2 interference leads to self-desense which justified a 1dB de-rating [2]. An additional 0.5dB degradation was proposed to account for device-to-device variability [2],
· For 3MHz CBW, a 0.5dB de-rating was proposed based on similar arguments [2].
This approach was then extended to several other LTE bands [2]. 
While these IMD2 considerations were justified back in the early stages of Rel-8, it is expected that the Rel-18 new US600MHz will benefit from the improved band 71/n71 55dB duplexer Tx-Rx isolation, in which case the IMD2 interference may be neglected.
Observation 1: For several frequency bands, RAN4 agreed to degrade the 1.4 MHz and 3 MHz REFSENS from the ideal RB scaled REFSENS levels to account for self-desense due to limited Tx-Rx duplexer isolation and Tx carrier leakage leading to IMD2 self-desense. It is assumed that the new US600MHz will benefit from the band 71/n71 improved 55dB Tx-Rx isolation, hence the IMD2 self-desense may be neglected.
Proposal 1: For the new US600MHz band, adopt the REFSENS levels of Table 3
[bookmark: _Ref126852391]Table 3: new US600MHz band [1] QSPK reference sensitivity
	Channel bandwidth

	E-UTRA Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	new US600MHz
	-103.4
	-99.4
	-97.2
	-94.2
	-92 .0
	-87.5
	FDD



Proposal 2: For the new US600MHz band, adopt the uplink configuration for reference sensitivity of Table 4
[bookmark: _Ref131852412]Table 4: new US600MHz band [1] Uplink configuration for reference sensitivity
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	new US600MHz
	6
	15
	25
	251
	201
	201
	FDD



Since the impetus for new US600MHz seems motivated by “Cat-M” like commercial deployments, we observe in Table 5 and Table 6 that REFSENS levels are specified or tentatively specified for Cat-M2 in band 71 at 1.4 MHz and at 3 MHz CBW, while these CBW are not supported by that frequency band. We would like to ask for clarifications to the proponents, and we propose removing these requirements from TS 36.101.
[bookmark: _Ref131852925]Table 5: Excerpt from Table 7.3.1E-8: Reference sensitivity for FDD /TDD UE category M2 QPSK PREFSENS
	Channel bandwidth

	E-UTRA Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	…
	
	
	
	
	
	
	

	71
	[-99.4]
	[-95.4]
	[-93.4]
	[-93.4]
	[-93.4]
	[-93.4]
	FDD



[bookmark: _Ref131852932]Table 6: Excerpt from Table 7.3.1E-9: Reference sensitivity for HD-FDD category M2 QPSK PREFSENS
	Channel bandwidth

	E-UTRA Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	…
	
	
	
	
	
	
	

	71
	-100.2
	-96.2
	-94.2
	-94.2
	-94.2
	-94.2
	HD-FDD


[bookmark: _Ref126852758]Observation 2: For category M2 FDD/TDD UE and category M2 HD-FDD UE, QPSK reference sensitivity levels are either tentatively agreed or agreed for band 71 1.4 MHz and 3 MHz CBW. However, these channel bandwidths are not specified for band 71. Clarifications from proponents are encouraged.
3. Conclusion
This contribution proposes QPSK reference sensitivity and corresponding uplink configuration requirements for the new US600MHz band [1]. We propose to specify the 1.4MHz and 3MHz REFSENS levels by RB scaling the band 71 5MHz REFSENS level. This is justified by the RAN 4 assumptions of improved band 71/n71duplexer Tx to Rx isolation. 
Observation 1: For several frequency bands, RAN4 agreed to degrade the 1.4 MHz and 3 MHz REFSENS from the ideal RB scaled REFSENS levels to account for self-desense due to limited Tx-Rx duplexer isolation and Tx carrier leakage leading to IMD2 self-desense. It is assumed the new US600MHz will benefit from the band 71/n71 improved 55dB Tx-Rx isolation, hence the IMD2 self-desense may be neglected.
Proposal 1: For the new US600MHz band, adopt the REFSENS levels of Table 3
Table 3: new US600MHz band [1] QSPK reference sensitivity
	Channel bandwidth

	E-UTRA Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	new US600MHz
	-103.4
	-99.4
	-97.2
	-94.2
	-92 .0
	-87.5
	FDD



Proposal 2: For the new US600MHz band, adopt the uplink configuration for reference sensitivity of Table 4
Table 4: new US600MHz band [1] Uplink configuration for reference sensitivity
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	new US600MHz
	6
	15
	25
	251
	201
	201
	FDD



We also note that reference sensitivity has been tentatively agreed or agreed for cat-M2 operation in band 71 at 1.4MHz and 3MHz CBW. 
Observation 2: For category M2 FDD/TDD UE and category M2 HD-FDD UE, QPSK reference sensitivity levels are either tentatively agreed or agreed for band 71 1.4 MHz and 3 MHz CBW. However, these channel bandwidths are not specified for band 71. Clarifications from proponents are encouraged.
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