
Page 1

3GPP TSG RAN WG1 #113			R1-2305365
Incheon, Korea, May 22nd – May 26th, 2023
	
[bookmark: Source]Agenda item:	9.14.1
Source: 	Qualcomm Incorporated
Title: 	Further discussion on self-evaluation assumptions
[bookmark: DocumentFor]Document for:	Discussion and Decision

1 Background
In RAN1#112-b, several initial agreements and working assumptions were achieved regarding the evaluation assumptions for IMT-2020 satellite (captured in FLS [1]).
In this contribution we present our views on the remaining issues for evaluation assumptions. More precisely, in Section 2 we will address the remaining parameters for the different evaluation scenarios, and in Section 3 we will provide the achievable peak data rate and spectral efficiency under the working assumption reached in RAN1#112b-e.

2 Remaining evaluation assumptions
2.1 General
In RAN1#112b-e, the following agreement was reached:
Proposal 2.2: The evaluation performed by RAN1 will consider at least the following scenario:
· Transparent payload without ISL
· S-band (2GHz)
· LEO-600
· Handheld UEs
Additionally, RAN1 will report results for MTD UEs reusing the evaluations for handheld
FFS: Mentioning of regenerative payload in the report, without additional simulations.


On regenerative payload, the current 38.300 specification captures the following (Subclause 16.14.1):
The NTN payload transparently forwards the radio protocol received from the UE (via the service link) to the NTN Gateway (via the feeder link) and vice-versa. The following connectivity is supported by the NTN payload:
-	An NTN gateway may serve multiple NTN payloads;
-	An NTN payload may be served by multiple NTN gateways.
NOTE 2:	In this release, the NTN-payload may change the carrier frequency, before re-transmitting it on the service link, and vice versa (respectively on the feeder link).


Although it is our understanding that a Rel-17 UE could communicate in a standards compliant manner with a transparent network (e.g. gNB on-board), and the RAN1 specifications accommodate transparent payload (e.g. by setting the common TA to zero), the stage-2 description in 38.300 seems to indicate that 3GPP Rel-17 only supports transparent payload. Therefore, we make the following proposal:
Proposal 1: Do not consider regenerative payload for IMT-2020 submission.
2.2 General SLS
In RAN1#112b-e, the following two assumptions were agreed:
· For frequency reuse factor (FRF), both FRF1 and FRF3 are allowed (to be reported by companies).
· 30 MHz / up to 30MHz channel bandwidth is allowed.
For fairness between FRF1 and FRF3, the evaluations should be performed with the same overall bandwidth (i.e., 30MHz). Therefore, in the case of FRF3, the channel bandwidth / maximum channel bandwidth should be 10MHz.
Proposal 2: For FRF1, the (maximum) channel bandwidth is 30MHz. For FRF3, the (maximum) channel bandwidth is 10MHz.

2.3 SLS eMBB
The major missing parameter for SLS eMBB is the UE antenna configuration. The main discussion in RAN1#112b-e was whether to take a UE with 4Rx antennas as an option for evaluation. In our view, the baseline should be a dual receive UE with a single transmit antenna.
Proposal 3: For SLS eMBB, the baseline UE antenna configuration is 1T2R.

2.4 LLS mMTC
The major remaining parameter for mMTC LLS is the TBS. Note that the objective of the LLS mMTC is to obtain a mapping between SINR and spectral efficiency. In IMT-2020, several TBSs were evaluated for eMTC and NR, with the mapping between SINR and spectral efficiency being chosen, for a particular SNR, as the highest SE among all the TBS. We propose to follow the same approach for LLS mMTC for eMTC and NR.
Proposal 4: For LLS mMTC, for mapping SINR to spectral efficiency in eMTC and NR, the simulated TBS(s) are to be reported by companies.

2.5 SLS mMTC
The data transmission procedure for non-full buffer has not been agreed yet. The main discussion in the previous meeting was whether to allow EDT / SDT in the evaluations. For the IMT-2020 terrestrial evaluations, we note that both “Early Data transmission” and “RRC Resume” were allowed. We propose to follow the same approach for IMT-2020 terrestrial, adding SDT support to NR (equivalent of EDT):
Proposal 5: For SLS mMTC non-full buffer, the baseline values for data transmission procedure are:
For eMTC and NB-IoT:
1. EDT
2. RRC Resume.
For NR:
1. SDT
2. RRC Resume

2.6 LLS reliability and LLS mobility
For the LLS for mobility and reliability, there are a few parameters that are missing from the agreed assumptions (number of repetitions / bandwidth). We propose to leave these parameters to be reported by companies:
Proposal 6: For LLS reliability:
· The number of repetition is to be reported by companies.


Proposal 7: For LLS mobility:
· The TBS, number of repetitions and bandwidth are to be reported by companies.


3 Peak data rate
In RAN1#112b-e, the following was agreed:Agreement: The peak spectral efficiency is calculated as 


Agreement: The peak data rate is calculated as , assuming single carrier operation.


Working assumption: For peak spectral efficiency and peak data rate parameters:
· The parameters are chosen based on “ideal conditions”: 90degree elevation angle, 0dB atmospheric loss, 0dB shadow fading margin, 0dB scintillation loss, 0dB polarization loss, 0dB additional losses.
· Companies to provide in RAN1#113 realistic parameters, declaring the assumptions and evaluations leading to those parameters.



Based on the working assumption in the previous meeting, we calculated the link budget for uplink and downlink as shown in Tables 1 and 2. The following SNRs are obtained:
· Uplink: 7.09dB SNR, 8PRBs.
· Downlink: 16.95dB SNR, 160 PRBs.



Table 1 Link budget calculation for uplink, 8 PRBs, no losses
	UE Tx EIRP (dBm)
	23

	Orbit height (km)
	600

	Elevation angle (deg)
	90

	Sat G/T (dB/K)
	1.1

	Polarization loss
	0

	Carrier frequency (Hz)
	2GHz

	Bandwidth (Hz)
	8 PRBs

	FSPL
	-154.03

	Distance to satellite (km)
	600.0

	Uplink SNR (dB)
	7.09




Table 2 Link budget calculation for downlink, 160PRBs, no losses
	Tx EIRP (dBW)
	48.59

	Orbit height (km)
	600

	Elevation angle (deg)
	90

	UE Antenna gain (dBi)
	0

	UE NF (dB)
	7

	Polarization loss
	0

	Carrier frequency (Hz)
	2GHz

	Bandwidth (Hz)
	160 PRBs

	FSPL
	-154.03

	Distance to satellite (km)
	600.0

	Signal power (dBW)
	-105.43

	Noise Power (dBW)
	-122.38

	Downlink SNR (dB)
	16.95



We performed link level evaluations to obtain the supportable data rate and spectral efficiency under these conditions. The evaluation assumptions are as follows:
· AWGN channel.
· 1T1R for uplink, 1T2R for downlink.
· 16-QAM for uplink, 64-QAM for downlink
· Full slot allocation, 2 DMRS symbols per slot
· Code rate and TBS: As described in Table 3

Table 3 Evaluated TBSs for uplink and downlink
	Downlink (
	Uplink (

	Code rate x 1024
	TBS
	Code rate x 1024
	TBS

	438
	59432
	340
	1544

	446
	62504
	378
	1736

	517
	69672
	434
	2024

	657
	75792
	490
	2216

	616
	83976
	553
	2472

	666
	90176
	616
	2792

	719
	96264
	658
	2976

	772
	104496
	
	

	822
	110632
	
	

	873
	118896
	
	

	910
	122297
	
	



The BLER curves for these TBSs can be found in Figure 1. According to the link budget below, the following TBs are supported for uplink and downlink:
· For downlink, TBS of 118896 (corresponding to 160PRBs, 64-QAM 873/1024)
· Peak data rate: 118.896 Mbps
· Spectral efficiency: 4.13 bps/Hz
· NOTE: For downlink, a TBS of 127080 is also supported, but with a very small margin (0.06dB), therefore the TBS of 118896 is chosen.

· For uplink, TBS of 2216 (corresponding to 8PRBs, 16-QAM 490/1024)
· Peak data rate: 2.216 Mbps
· Spectral efficiency: 1.54 bps/Hz
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Figure 1 BLER vs CINR evaluation for different TBSs. The SNR in the legends is the SNR for 1% BLER

Note that due to the TBS determination procedure in NR, the TBS value simulated above is not the same as the one obtained with the equation agreed in RAN1#112b-e, but the values are very similar.
In view of the results above, we make the following proposals:

Proposal 8: The following working assumption is confirmed:
For peak spectral efficiency and peak data rate parameters:
· The parameters are chosen based on “ideal conditions”: 90degree elevation angle, 0dB atmospheric loss, 0dB shadow fading margin, 0dB scintillation loss, 0dB polarization loss, 0dB additional losses.
· Companies to provide in RAN1#113 realistic parameters, declaring the assumptions and evaluations leading to those parameters.

Proposal 9: For uplink data rate and spectral efficiency calculation, the following parameters are agreed:
·  = 4
·  = 8
· 
· 
· 
· 
With the above parameters the spectral efficiency is 1.53 bps/Hz and the peak data rate is 2.2 Mbps


Proposal 10: For downlink data rate and spectral efficiency calculation, the following parameters are agreed:
·  = 6
·  = 160
· 
· 
· 
· 
With the above parameters the spectral efficiency is 4.09 bps/Hz and the peak data rate is 117.85 Mbps




4 Conclusion
In this contribution, we presented our views on remaining evaluation assumptions and peak data rate / spectral efficiency parameters. We made the following observations and proposals:
Proposal 1: Do not consider regenerative payload for IMT-2020 submission.

Proposal 2: For FRF1, the (maximum) channel bandwidth is 30MHz. For FRF3, the (maximum) channel bandwidth is 10MHz.

Proposal 3: For SLS eMBB, the baseline UE antenna configuration is 1T2R.

Proposal 4: For LLS mMTC, for mapping SINR to spectral efficiency in eMTC and NR, the simulated TBS(s) are to be reported by companies.

Proposal 5: For SLS mMTC non-full buffer, the baseline values for data transmission procedure are:
For eMTC and NB-IoT:
3. EDT
4. RRC Resume.
For NR:
3. SDT
4. RRC Resume




Proposal 6: For LLS reliability:
· The number of repetition is to be reported by companies.


Proposal 7: For LLS mobility:
· The TBS, number of repetitions and bandwidth are to be reported by companies.

Proposal 8: The following working assumption is confirmed:
For peak spectral efficiency and peak data rate parameters:
· The parameters are chosen based on “ideal conditions”: 90degree elevation angle, 0dB atmospheric loss, 0dB shadow fading margin, 0dB scintillation loss, 0dB polarization loss, 0dB additional losses.
· Companies to provide in RAN1#113 realistic parameters, declaring the assumptions and evaluations leading to those parameters.

Proposal 9: For uplink data rate and spectral efficiency calculation, the following parameters are agreed:
·  = 4
·  = 8
· 
· 
· 
· 
With the above parameters the spectral efficiency is 1.53 bps/Hz and the peak data rate is 2.2 Mbps

Proposal 10: For downlink data rate and spectral efficiency calculation, the following parameters are agreed:
·  = 6
·  = 160
· 
· 
· 
· 
With the above parameters the spectral efficiency is 4.09 bps/Hz and the peak data rate is 117.85 Mbps
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