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Introduction
RAN#99 approved a New Work Item for the specification of a new 3GPP LTE band addressing the MSS Extended L-band, with frequency range of 1518-1525 MHz DL and 1668-1675 Mhz UL, focusing on IoT NTN support (Cat M1 and Cat NB1, NB2) [1].
The discussion has further continued during RAN4#107 and RAN4#108,where the frequency range was finally agreed, but a number of items are still left open.
In this document, we discuss some key aspects related to general system parameters.
General Parameters
TX-RX separation
The first item that we wish to examine is the TX-RX frequency separation.  
During RAN4#106bis, the following was agreed:
Agreement:
· Consider if Option 1 can be agreed as a starting point, pending further checking of the frequency range.
· Option1: Agree on Default TX-RX separation of -150 MHz
Now that the frequency range has been agreed and confirmed, the Default TX-RX frequency separation value can be agreed.
We consider that the value of -150 MHz is correct as a baseline starting point.  Currently, TS 36.101 clause 5.7.4F stipulates:
For in-band and guard-band operation mode, the category NB1 and NB2 TX-RX frequency separation is flexible within the assigned channel bandwidth of E-UTRA carrier with the TX-RX frequency separation of the E-UTRA carriers as specified in Table 5.7.4-1. For stand-alone operation mode the default TX-RX frequency separation is the same as Table 5.7.4-1.
Which allows a flexible TX-RX separation for NB1 and NB2 for in-band and guard-band operation.  However, this is not supported for stand-alone operation, and such requirement was inherited by all current NTN bands in TS 36.102.
However, due to the nature of usage of the Extended L-band via satellite, which includes deployment of NTN cells around already existing services, there is a strong benefit in allowing flexibility in the allocation of UL channels vs DL channels across the frequency range.
Observation 1: Flexibility in allocating UL channels in respect to DL channels is extremely beneficial in order to accommodate deployment of NTN cells around existing services within the Band 253 frequency range.
It can also be considered that the minimum TX-RX separation that the band can have is:
1525 – 1668 = -143 MHz 
Even if hypothetically considering an upper limit of the DL inside Band 255, the TX-RX separation is still quite large:
1559 – 1668 = -109 MHz
Given such a large minimum spacing between DL and UL, there is not a risk of possible leakage between TX and RX chains.
Observation 2: Given then large minimum TX-RX separation for Band 253 (-143 MHz), flexible TX-RX separation could be supported.
Furthermore, the totality of the bandwidth of Band 253 is less than 10 MHz, which is very similar to a typical LTE or NR channel FR1 channel BW.
Therefore, we propose to add a note to capture that flexible TX-RX separation is supported for Band 253 at least for category NB1 and NB2 within the operating band, also for stand-alone NTN deployment.
Proposal 1: Agree on the following Default TX-RX separation, including NOTE 1:
Default UE TX-RX frequency separation
	E-UTRA Operating Band
	TX – RX 
carrier centre frequency
separation

	253
	-150 MHz

	NOTE1: For Band 253 stand-alone deployment, for category NB1 and NB2, flexible TX-RX frequency separation within the operating band is supported.




Channel Raster and offset
Secondly, we want to consider the aspects related to channel raster.  
As highlighted already in the previous section, it is expected that NTN cells will be deployed at least initially around a number of pre-existing satellite services co-existing within the same operating bands.  To this end, maximum flexibility in the ability of the NTN operator to allocate carriers flexibly within the operating band is of paramount importance.
Furthermore, when considering deployments in NGSO scenarios, there is a need to accommodate additional Doppler shift, which may require reserving some amount of guard band either at the edge of the operating band, or in some cases within the band, at the edge between NTN cells and non-3GPP service frequency blocks. These guard bands will in many cases likely be smaller or non-multiple of 100 kHz, which is the minimum channel raster for LTE bands.
Observation 3: When considering deployments in NGSO scenarios, there may be a need to accommodate additional Doppler in smaller offsets than the 100 kHz channel raster supported for IoT NTN LTE bands.
To this end, in order to minimize wastage of spectrum, it would be very beneficial to be able to allocate NTN carriers with offsets smaller than the minimum channel raster of 100 kHz. 
The ideal solution would be to adopt a smaller channel raster, of at least 50 kHz. However, this is currently not supported by LTE, therefore it’s not clear whether this is possible for new IoT NTN bands such as Band 253.
Alternatively, a simple solution could be to allow the specification of a non-zero MDL value also for Anchor Carriers carrying NPSS/NSSS in stand-alone NB-IoT NTN deployment.
Proposal 2: Consider the following alternative options to support more flexible accommodation of IoT NTN channels around existing services and around additional guard bands in Band 253:
· Option 1: Specify support for 50 kHz channel raster.
· Option 2: Specify support for non-zero MDL values also for Anchor Carriers carrying NPSS/NSSS in stand-alone NB-IoT NTN deployment
 


Conclusion
Observation 1: Flexibility in allocating UL channels in respect to DL channels is extremely beneficial in order to accommodate deployment of NTN cells around existing services within the Band 253 frequency range.
Observation 2: Given then large minimum TX-RX separation for Band 253 (-143 MHz), flexible TX-RX separation could be supported.
Proposal 1: Agree on the following Default TX-RX separation, including NOTE 1:
Default UE TX-RX frequency separation
	E-UTRA Operating Band
	TX – RX 
carrier centre frequency
separation

	253
	-150 MHz

	NOTE1: For Band 253 stand-alone deployment, for category NB1 and NB2, flexible TX-RX frequency separation within the operating band is supported.
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