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1. Introduction
During the RAN#100 meeting, a new WID [1] to introduce the 30MHz CBW for NR NTN for band n255 and n256 has been agreed. The WID objectives is as below:
The objective of the core part is to:
· Define 30 MHz channel bandwidth for n256 and n255 defined for 5G NR-NTN;
· Introduce the corresponding SAN and UE RF core requirements, limited to clause 5 (Operating Bands and Channel Arrangement) requirements for these specifications.
The specified requirements will be introduced in a REL-independent way starting with REL-17
Note: Other Tx and Rx requirements for UE and SAN RF specifications will not be defined in this WI. The fact that this is a limited set of requirements, should be reflected explicitly in the technical specification.


In this paper, we try to figure out the core requirements corresponding to the 30MHz.
2. Discussion
The WID objectives for core requirements have limited the scope into clause 5 for operating bands and channel arrangement. For UE RF requirement in TS 38.101-5, specific clauses as 5.3.2, 5.3.3, 5.3.5 should be updated. However, before the straightforward update of adding 30MHz, we still would like to have to come to some other influence of the specification for adding 30MHz.
Firstly, the co-existence study. The system level simulation is based on at most 20MHz channel bandwidth. This has been captured in TR 38.863 and shown as below.
Table 6.1-3: Proposed frequency and bandwidth for co-existence study

Frequency
Bandwidth
Duplex mode
Frequency reuse factor
TN Rural
2 GHz
20MHz
FDD, TDD
1
TN Urban macro
2 GHz
20MHz
FDD, TDD
1
GEO
2 GHz
5/10/15/20 MHz for FR1
FDD
1, 31
LEO
2 GHz
5/10/15/20 MHz for FR1
FDD
1, 31
HAPS
2 GHz
TBD
FDD
1
NOTE:	Only FRF=1 has been used in co-existence studies for simplification.



In such case, the 30MHz might needs to be further studied.
Observation 1: Co-existence study only consider up to 20MHz CBW.
Proposal 1: Co-existence study of 30MHz CBW might be needed.
Secondly, the current REFSENS requirement is based on the channel bandwidth and corresponding RB numbers to calculate the requirement. The corresponding equation is captured in TR 38.863 and shown as below:
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The reference sensitivity power level REFSENS is the minimum mean power applied to each one of the UE antenna ports for all UE categories, at which the throughput shall meet or exceed the requirements for the specified reference measurement channel. For below 6GHz, the REFSENS level can be calculated by the equation below in TR 38.817-01[32]:
Sensitivity = -174dBm(kT) + 10*log(RX BW) + NF + SNR +IM – diversity gain
It is noted that the Rx BW is identical to the transmission bandwidth configuration, which is determined by the spectrum utilization. The RB values in the analysis of this contribution are based on the agreed SU for NR.
SNR in Nagoya meeting was agreed as -1dB for NR.
The REFSENS for E-UTRA assumes that the receiver is equipped with two Rx port as a baseline. If 2Rx is considered, the diversity gain is 3dB and the Implementation Margin (IM) uses 2.5dB. In the following calculation, same assumptions are used for NR NTN satellite bands.
For band n255, 9dB noise figure is assumed which is aligned with band n24.
Both dedicate 30MHz duplexer and n65 duplexer are allowed to be used for band n256. Finally, 9dB noise figure is assumed for band n256 as well.
The throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2.2 and A.3.2 from TS 38.101-1 [17] (with one sided dynamic OCNG Pattern OP.1 FDD for the DL-signal as described in Annex A.5.1.1 from TS 38.101-1 [17])  with parameters specified in Table 7.4.3.2.2-1 and Table 7.4.3.2.2-2.
Table 7.4.3.2.2-1: Two antenna port reference sensitivity QPSK REFSENS
Operating band / SCS / Channel bandwidth / Duplex-mode
NTN satellite band #
SCS kHz
5
MHz
(dBm)
10
MHz
(dBm)
15
MHz
(dBm)
20
MHz
(dBm)
Duplex Mode

15
-100.0
-96.8
-95.0
-93.8

n255
30

-97.1
-95.1
-94.0
FDD

60

-97.5
-95.4
-94.2


15
-100.0
-96.8
-95.0
-93.8

n256
30

-97.1
-95.1
-94.0
FDD

60

-97.5
-95.4
-94.2


Table 7.4.3.2.2-2: Uplink configuration for reference sensitivity
Operating band / SCS / Channel bandwidth / Duplex-mode
NTN satellite band #
SCS kHz
5
MHz
(dBm)
10
MHz
(dBm)
15
MHz
(dBm)
20
MHz
(dBm)
Duplex Mode

15
25
50
75
100

n255
30

24
36
50
FDD

60

10
18
24


15
25
50
75
100

n256
30

24
36
50
FDD

60

10
18
24




The 30MHz and corresponding requirement needs to be updated. 
Observation 2: REFSENS requirement needs to be updated for 30MHz with corresponding RB number.
Furthermore, the NS value as NS_24 is currently used for band n256 to accommodate the regulatory requirement. The A-MPR requirement is captured as below:
[bookmark: _Hlk516051685]Table 6.2.3.1-1: Additional maximum power reduction (A-MPR)
Network signalling label
Requirements (clause)
NR satellite Band
Channel bandwidth (MHz)
Resources blocks (NRB)
A-MPR (dB)
NS_01

Table 5.2-1
5, 10, 15, 20
Table 5.3.2-1 in 3GPP TS 38.101-1 [5]
N/A
NS_24
6.5.3.3.13 in 3GPP TS 38.101-1 [5]
n256
5, 10, 15, 20
Table 6.2.3.15-1 in 3GPP TS 38.101-1 [5]
Clause 6.2.3.7 in 3GPP TS 38.101-1 [5]2
NS_02N
6.5.3.3.2
n255
5, 10, 15, 20

N/A
NS_100
6.5.2.4.2 in 3GPP TS 38.101-1 [5]
n2561


Table
6.2.3.1-2 in 3GPP TS 38.101-1 [5]
NOTE 1:	This NS can be signalled for NR bands that have UTRA services deployed.
NOTE 2: 	A-MPR for the upper 5 MHz of the band is not specified, and therefore shall be used as a guard band.


From the NOTE 2 as captured above, the upper 5MHz of the band n256 is used as a guard band, this is to protect the co-existence of band n34 DL which is captured also in TR 38.863. In such case, the band n256 UL as 1980—2010MHz with the 2005—2010MHz 5MHz guard band, then only 25MHz can be used and hence the 30MHz channel bandwidth is not supported in such case. 
Observation 3: The upper 5MHz of band n256 is used as guard band.
To identify this issue, new A-MPR simulation is needed and a new NS value for NTN band n256 30MHz might be introduced with larger MPR.
Proposal 2: New A-MPR simulation is needed to study if the protection of band n34 DL can be achieved without 5MHz guard band with 30MHz CBW.
In the last, currently the co-existence protection for band n39 DL, the -50dBm/MHz co-existence requirement for band n256 has been specified that no A-MPR requirement is needed which is based on the maximum n256 bandwidth is 20MHz. The ACLR4 region with at least 60dBc attenuation has been converted together with -37dBm/20MH with 23dBm output power. However, if currently the channel bandwidth is increased up to 30MHz the band n39 DL is overlapped with ACLR3 region, then the 60dBc attenuation no longer apply. In such case, potential A-MPR might be needed for protection of band n39 DL and also the filter should also be considered as reusing the band n65 filter or the dedicated band n256 filter.
Observation 4: Currently the protection for band n39 DL is based on ACLR4 region of 60dBc attenuation without filter with 20MHz of band n256.
Proposal 3: It is proposed to further study the protection for band n39 DL of band n256 with 30MHz CBW.
3	Conclusions
In this contribution, we give initial discussion on the 30MHz for NTN and the observation and proposals are shown as below:
Observation 1: Co-existence study only consider up to 20MHz CBW.
Observation 2: REFSENS requirement needs to be updated for 30MHz with corresponding RB number.
Observation 3: The upper 5MHz of band n256 is used as guard band.
Observation 4: Currently the protection for band n39 DL is based on ACLR4 region of 60dBc attenuation without filter with 20MHz of band n256.
Proposal 1: Co-existence study of 30MHz CBW might be needed.
Proposal 2: New A-MPR simulation is needed to study if the protection of band n34 DL can be achieved without 5MHz guard band with 30MHz CBW.
Proposal 3: It is proposed to further study the protection for band n39 DL of band n256 with 30MHz CBW.
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