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Introduction
In RAN#99 meeting, the work item [RP-230790] on introduction of the Extended L-band was approved. Part of the objective is as follows:
· [bookmark: OLE_LINK1]Specify a new E-UTRA NTN FDD band, with initial scope for Region 1, with UE transmitting at 1668 – 1675 MHz and SAN transmitting at 1518 – 1525 MHz
· NOTE: The introduction of this new NTN band through this WID has no impact on existing 3GPP terrestrial band specifications.
· Support UE Categories NB1, NB2, M1;
· Support UE Power class 3 (+23dBm) and Power Class 5 (+20dBm); 
· Introduce the corresponding SAN and UE RF core requirements;
· Introduce the corresponding RRM requirements.	
In this contribution, we share some views on UE RF requirement for the Extended L-band. 
[bookmark: OLE_LINK20][bookmark: OLE_LINK10][bookmark: OLE_LINK13][bookmark: OLE_LINK14]Discussion  
2.1 Default UE TX-RX frequency separation
In RAN4 #108bis meeting, an agreement was achieved for TX-RX frequency separation as follows:
	Agreement:
· Agree the follow bullets as a starting point.
· Agree on the following Default TX-RX separation:
· Default UE TX-RX frequency separation
	E-UTRA Operating Band
	TX – RX 
carrier centre frequency
separation

	253
	-150 MHz


· Based on operator input, there is a strong desire to consider flexible TX-RX separation for the band itself, and moreover for NTN FR1 bands, provided the frequency separation is sufficiently large. For next meeting, companies to further check if this can be supported.


Based on the agreement above, the default UE Tx-Rx frequency separation of -150 MHz has been introduced. According to the convention, the flexible Tx-Rx frequency separation which needs a value range not a fixed value can not be supported based on the agreement. If the operator want to support the flexible Tx-Rx frequency separation, the above agreement with a fixed value should be discard and a value range should be introduced to support the flexible Tx-Rx frequency separation. Even though the flexible Tx-Rx frequency separation only apply the deployment, the candidate Tx-Rx frequency separation also should be explicit.
Observation 1: Introduction of flexible Tx-Rx frequency separation violates the previous agreement with a fixed Tx-Rx frequency separation of -150 MHz.
Proposal 1: For the Extended L-band, the flexible TX–RX frequency separation should not be supported.
2.2 Reference sensitivity power level
In RAN4#108bis meeting, two proposals were list as follows [2]:
	· Proposal 1: For the extended L-band, the reference sensitivity level for eMTC NTN can be defined as Table 2.3-1 and Table 2.3-2 and the reference sensitivity level for NB-IoT can be defined as Table 2.3-3.
Table 2.3-1: Reference sensitivity for FDD UE category M1 QPSK PREFSENS
	NTN Band
	REFSENS (dBm)
	Duplex Mode

	[253]
	-102.7
	FDD

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.5- in TS 36.101.


Table 2.3-2: Reference sensitivity for HD-FDD UE category M1 QPSK PREFSENS
	NTN Band
	REFSENS (dBm)
	Duplex Mode

	[253]
	-103.5
	HD-FDD

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.5 in TS 36.101 [7].


Table 2.3-3: Reference sensitivity for UE category NB1 and NB2
	Operating band
	REFSENS [dBm]

	According to subclause 5.2B in TS 36.102
	- 108.2


· Proposal 2: For Band 253, consider revisiting REFSENS, ACS and Max Input Level values compared to what is currently specified for other NTN bands in TS 36.102


The above proposal 2 of last meeting mentioned the REFSENS, ACS and Maximum input level. Therefore, we will talk about REFSENS, ACS and Maximum input level in this section. 
For NR NTN, considering the distance between the SAN and UE, the coupling loss is lager than the TN network and the relative relaxation of 15dB was introduced for Maximum input level. In RAN4 #104 meeting, an agreement was achieved for Maximum input level of category NB1/NB2 and category M1 for IoT NTN bands 255 and 256 as follows:
	Agreement:
For Maximum input level, same relative relaxation (15dB) as for NR NTN for all categories.


Therefore, the Maximum input level for category NB1 and NB2 changed from TN of -25dBm to IoT NTN of -40dBm as follows[3]:
	Category NB1 and NB2 UE maximum input level requirement is -40 dBm. For this input level the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A.3.2 of TS 36.101 [7].


For the ACS requirement, a similar description discrepancy of 15dB between TN band and IoT NTN band also comes from Maximum input level based on the agreement of RAN4 #105 meeting as follows:
	Agreement: For ACS, reuse existing NB-IoT TN requirements for IoT NTN UE ACS and adapt the test parameters according to the -40dBm Maximum Input Level.


The description related ACS in TS 36.102 [3]:
	Category NB1 and NB2 UE shall fulfil the minimum requirement specified in Table 7.5B-1 for all values of an adjacent channel interferer up to -40 dBm. 


Maximum input level is the maximum received power for normal operation of the receiver, and REFSENS is the minimum received power for normal operation of the receiver. The Maximum input level has no matter with REFSENS and the derivation of REFSENS for category NB1 and NB2 needs to consider the channel bandwidth, noise figure, implementation margin, performance loss due to DC carrier leakage and SNR. The specific REFSENS is calculated as follows:
PREFSENS = -174+10*log10(BW) + NF + IM + 1/f Noise +SNR
Due to the extended L-band is adjacent to the DL of TN band 24 and NTN band 255 which both support eMTC category M1 and category NB1/NB2. The REFSENS of band 24 and band 255 can be reused to the extended L-band as shown in Table 2.2-1, Table 2.2-2 and Table 2.2-3.
Table 2.2-1: Reference sensitivity for FDD UE category M1 QPSK PREFSENS
	NTN Band
	REFSENS (dBm)
	Duplex Mode

	253
	-102.7
	FDD

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.5- in TS 36.101.


Table 2.2-2: Reference sensitivity for HD-FDD UE category M1 QPSK PREFSENS
	NTN Band
	REFSENS (dBm)
	Duplex Mode

	253
	-103.5
	HD-FDD

	NOTE 1:	The transmitter shall be set to PUMAX as defined in subclause 6.2.5 in TS 36.101 [7].


Table 2.2-3: Reference sensitivity for UE category NB1 and NB2
	Operating band
	REFSENS [dBm]

	According to subclause 5.2B in TS 36.102
	- 108.2


Proposal 2: For the extended L-band, the reference sensitivity level for eMTC NTN can be defined as Table 2.2-1 and Table 2.2-2 and the reference sensitivity level for NB-IoT can be defined as Table 2.2-3.
2.3 Receiver blocking requirement
Based on the discussion at last meeting, the assumption of 3GPP NTN and ECC study are different wherein 3GPP NTN assumed that 3GPP NTN UE does not operate within IMT coverage and ECC study assumed that NTN UE also can operate within the IMT coverage. Therefore, ECC study [4] [5] outcome is not valid for 3GPP NTN since the deployment assumption is different.
In last meeting, RAN4 received LS from ETSI SES that 3GPP NTN are not captured in current harmonized standards and they will setup new WI for that purpose [6]. Based on our analysis, there are 2 options available for the determining of the in-band blocking requirement:
· Alt 1: Except case 1 and case 2, introduce a case 3 for extended L-band to match with the frequency offset of IMT bands and the interferer signal power level will be introduced after ETSI finish the new WI associated with 3GPP NTN;
· Alt 2: Except case 1 and case 2, introduce a note declare that UE may experience harmful interference from IMT bands in adjacent frequencies when operating in same geographical area and the specific impact will be introduced after ETSI finish the new WI associated with 3GPP NTN.
For example, the in-band blocking requirement corresponding Alt 1 is shown as Table 2.3-1 and the in-band blocking requirement corresponding Alt 2 is shown as Table 2.3-2 for category M1. 
Table2.3-1: In-band blocking requirement
	E-UTRA band
	Parameter
	Unit
	Case 1
	Case 2
	Case 3

	
	PInterferer
	dBm
	-56
	-44
	[TBD]

	
	FInterferer (offset)
	MHz
	=-BW/2 – FIoffset,case 1
&
=+BW/2 + FIoffset,case 1
	≤-BW/2 – FIoffset,case 2
&
≥+BW/2 + FIoffset,case 2
	

	256, 255
	FInterferer
	MHz
	(NOTE 2)
	FDL_low – 15
to
FDL_high + 15
	

	253
	FInterferer
	MHz
	(NOTE 2)
	FDL_low – 15
to
FDL_high + 15
	FDL_low – 1.7

	NOTE 1:	For certain bands, the unwanted modulated interfering signal may not fall inside the UE receive band, but within the first 15 MHz below or above the UE receive band
NOTE 2:	For each carrier frequency the requirement is valid for two frequencies:
a. the carrier frequency -BW/2 - FIoffset, case 1 and
b. the carrier frequency +BW/2 + FIoffset, case 1
NOTE 3:  FInterferer range values for unwanted modulated interfering signal are interferer center frequencies 


Table2.3-2: In-band blocking requirement
	E-UTRA band
	Parameter
	Unit
	Case 1
	Case 2

	
	PInterferer
	dBm
	-56
	-44

	
	FInterferer (offset)
	MHz
	=-BW/2 – FIoffset,case 1
&
=+BW/2 + FIoffset,case 1
	≤-BW/2 – FIoffset,case 2
&
≥+BW/2 + FIoffset,case 2

	256, 255, 2534
	FInterferer
	MHz
	(NOTE 2)
	FDL_low – 15
to
FDL_high + 15

	NOTE 1: For certain bands, the unwanted modulated interfering signal may not fall inside the UE receive band, but within the first 15 MHz below or above the UE receive band
NOTE 2: For each carrier frequency the requirement is valid for two frequencies:
a. the carrier frequency -BW/2 - FIoffset, case 1 and
b. the carrier frequency +BW/2 + FIoffset, case 1
NOTE 3: FInterferer range values for unwanted modulated interfering signal are interferer center frequencies
NOTE 4: UE may experience harmful interference from IMT bands in adjacent frequencies when operating in same geographical area and the specific impact will be introduced after ETSI finish the new WI associated with 3GPP NTN. 


Considering the introduction of extended L-band is a Rel-18 WI and ETSI can not finish the new WI associated with 3GPP NTN before the deadline of Rel-18, we prefer Alt 2 which can finish the WI of extended L-band in Rel-18. 
Proposal 3: For the extended L-band, introduce a note declare that UE may experience harmful interference from IMT bands in adjacent frequencies when operating in same geographical area and the specific impact will be introduced after ETSI finish the new WI associated with 3GPP NTN.
Conclusions
In this contribution, we want to share some further views on UE RF requirements for Introduction of the Extended L-band. Some proposals are made as following:
Observation 1: Introduction of flexible Tx-Rx frequency separation violates the previous agreement with a fixed Tx-Rx frequency separation of -150 MHz.
Proposal 1: For the Extended L-band, the flexible TX–RX frequency separation should not be supported.
Proposal 2: For the extended L-band, the reference sensitivity level for eMTC NTN can be defined as Table 2.2-1 and Table 2.2-2 and the reference sensitivity level for NB-IoT can be defined as Table 2.2-3.
Proposal 3: For the extended L-band, introduce a note declare that UE may experience harmful interference from IMT bands in adjacent frequencies when operating in same geographical area and the specific impact will be introduced after ETSI finish the new WI associated with 3GPP NTN.
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