14

[bookmark: historyclause]3GPP RAN WG4 Meeting #106																	R4-2300375
Athens, Greece, February 27th – March 3rd 2023
Agenda item:	9.14.3
Source:	Apple
Title:	UE Requirements for less than 5MHz NR channels
Release:	Rel-18
Document for:	Approval

1  Introduction 
In [1] a work item for support of spectrum less than 5MHz was agreed in RAN plenary. Although it is not clearly mentioned, it seems the request is mainly for specifying a new CBW of 3MHz. In this Tdoc we are discussing the RF requirements for a CBW of 3MHz.
2  General 
3MHz is a new channel BW for NR and requires significant modifications to the transceiver and BB architecture like new filters, FFT, signal processing. Therefore it is required, that such a brand new 3MHz CBW is specified as optional, not mandatory.
Proposal 1: Specify 3MHz Channel BW as a new optional BW.

3  System parameters
The main system parameter that plays a role for the RF requirements is the number of RBs and the resulting guard band.
For the TX side it is important, that the guard band is large enough to be able to fulfil the emissions requirements. For LTE 15 RBs are used, in a RAN1 paper we also saw 16 RBs, which we consider not feasible.
For 15 RBs the guard band would be (3MHz – 180kHz*15 – 15) / 2 = 142.5kHz, while for 16 RBs it would be (3MHz – 180kHz*16 – 15) / 2 = 52.5kHz. It seems clear, that such a small guard band when using 16RBs, that is just about 3 subcarriers wide, would not be sufficient to reduce the emissions to the level needed for the spectral emissions mask. It seems therefore not possible to increase the number of RBs from 15 to 16, we need to stay with 15 RBs.
Observation 1: With 15 RBs within a 3MHz channel the guard band would be 142.5kHz, just like in E-UTRA. With 16 RBs the guard band would be too small, only 52.5kHz
Proposal 2: For a 3MHz CBW a maximum of 15 RBs with 15kHz SCS shall be used.
4  RX parameters
Reference Sensitivity:
The main RX parameter that changes with CBW is the Reference Sensitivity. It scales with the channel BW, i.e. with the number of the used RBs. This would result in 10*Log(15/25) = -2.2dB difference between 3MHz and 5MHz CBW. This could be used for TDD bands without any TX influence. For FDD bands at the same time the effect of RX IM2 of the own TX signal leaking into the RX increases. Therefore already in E-UTRA FDD bands -1.7dB was used as the difference between the 3MHz and 5 MHz CBWs. 
Observation 2: For TDD bands the Refsens difference can be calculated as -2.2dB, for the FDD bands the RX IMD2 needs to be taken into account and the difference should be -1.7dB, similar as in E-UTRA
Proposal 3: Due to the smaller CBW Refsens can be improved by -2.2dB for TDD bands and -1.7dB for FDD bands
Proposal 4: Refsens for 3MHz CBW should be specified as -98.7dBm for n8, -99.2dBm for n26, -100.2dBm for n28 and -101.7dBm for n100.
Maximum input level:
Maximum input level should be specified just like for 5, 10, 15 and 20MHz as -25/-27dBm
Proposal 5: Maximum input level for 3MHz CBW should be specified as -25/-27dBm for n8, n26, n28 and n100
Adjacent channel selectivity:
ACS should be specified just like for 5, 10, 15 and 20MHz as 33dB
Proposal 6: ACS for 3MHz CBW should be specified as 33dB for n8, n26, n28 and n100
In-band Blocking:
In LTE the blocker for the IBB case scales below 5MHz with the CBW. However, since it is not scaled at larger CBW, it seems reasonable to use the same 5MHz interferer BW also below 5MHz and not do scaling, resulting in 5MHz blocker for all CBWs. IBB should therefore just be specified like for 5, 10, 15 and 20MHz as Refsens + 6dB, 5MHz interferer BW and the same blocker levels as for 5MHz CBW
Proposal 7: IBB for 3MHz CBW should be specified as Refsens + 6dB, 5MHz interferer BW and the same blocker levels and offsets as for 5MHz CBW for n8, n26, n28 and n100
Out-of-band Blocking:
There is no scaling done for CBWs for OOBB. OOBB should therefore just be specified like for 5MHz and more as Refsens + 6dB and the same blocker levels as for 5MHz CBW
Proposal 8: OOBB for 3MHz CBW should be specified as for 5MHz: Refsens + 6dB and the same blocker levels as for 5MHz CBW for n8, n26, n28 and n100

5  TX parameters
TX Power:
TX Power class is generally independent of the CBW, no change needed, we should just re-used PC3. However, there are A-MPR entries for n8, n26 and n28. The required A-MPR and the corresponding emissions requirements need to be determined and  specified in 38.101-1
Observation 3: A-MPR is defined for n8, n26, and n28, the needed modifications for 3MHz CBW need to be developed
Proposal 9: PC3 should be re-used for the power class, but the required A-MPR and corresponding emissions requirements for n8, n26 and n28 for 3MHz CBW need to be specified.
TX output power dynamics and signal quality are independent of the CBW, no change needed.
Spectrum Emissions Mask:
SEM needs to be extended by adding 3MHz CBW. We just need to add 3MHz to the 5MHz column
Proposal 10: SEM needs to be extended by adding 3MHz CBW to the 5MHz column

6  Conclusions
This contribution describes what needs to be specified for defining 3MHz CBW. The following observations and proposals are made:
Observation 1: With 15 RBs within a 3MHz channel the guard band would be 142.5kHz, just like in E-UTRA. With 16 RBs the guard band would be too small, only 52.5kHz
Observation 2: For TDD bands the Refsens difference can be calculated as -2.2dB, for the FDD bands the RX IMD2 needs to be taken into account and the difference should be -1.7dB, similar as in E-UTRA
Proposal 1: Specify 3MHz Channel BW as a new optional BW.
Proposal 2: For a 3MHz CBW a maximum of 15 RBs with 15kHz SCS shall be used.
Proposal 3: Due to the smaller CBW Refsens can be improved by -2.2dB for TDD bands and -1.7dB for FDD bands
Proposal 4: Refsens for 3MHz CBW should be specified as -98.7dB for n8, -99.2dBm for n26, -100.2MHz for n28 and -101.7MHz for n100.
Proposal 5: Maximum input level for 3MHz CBW should be specified as -25/-27dBm for n8, n26, n28 and n100
Proposal 6: ACS for 3MHz CBW should be specified as 33dB for n8, n26, n28 and n100
Proposal 7: IBB for 3MHz CBW should be specified as Refsens + 6dB, 5MHz interferer BW and the same blocker levels and offsets as for 5MHz CBW for n8, n26, n28 and n100
Proposal 8: OOBB for 3MHz CBW should be specified as for 5MHz: Refsens + 6dB and the same blocker levels as for 5MHz CBW for n8, n26, n28 and n100
Proposal 9: PC3 should be re-used for the power class, but the required A-MPR and corresponding emissions requirements for n8, n26 and n28 for 3MHz CBW need to be specified.
Proposal 10: SEM needs to be extended by adding 3MHz CBW to the 5MHz column
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