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1. Introduction
[bookmark: _Hlk528680199]In the last RAN4 meeting, companies have discussions on the non-terrestrial network demodulation requirements. Following WF [1] was agreed on the general issue for SAN demodulation requirement issues. 
Issue 1-1-1: Channel model for NTN-TDLC (LOS)
· Proposals
· Option 1 (Ericsson, Apple, Nokia, Qualcomm): DS=5ns, Doppler=200Hz. K-factor=8.05dB. 
· Option 2 (Huawei, Nokia): DS=3.5ns, Doppler=200Hz, K-factor=8.05dB.
· Agreement: 
· option 1 is agreed
Issue 1-1-2: Delay resolution
· Proposals
· Option 1 (Ericsson, Qualcomm, Nokia, Apple): Adopt 5 ns as the delay resolution 
· Option 2 (Huawei): Reduce the delay resolution to 2 ns for NTN TDL channel model simplification.
· Agreement: 
· Option 1 is agreed
Issue 1-1-3: Delay profile for NTN-TDLA
· Agreement on delay profile for NTN-TDLA
	Tap #
	Delay [ns]
	Power [dB]
	Fading distribution

	
	
	
	

	1
	0
	0
	Rayleigh

	2
	110
	-4.7
	Rayleigh

	3
	285
	-6.5
	Rayleigh



Issue 1-1-4: Delay profile for NTN-TDLC
· Proposals: To further confirm option 1 or option 2 (only difference is Power for Tap#2)
· Option 1 (Apple, Huawei): 
	Tap #
	Delay
	Power in [dB]
	Fading distribution

	1
	0
	-0.6
	LOS path

	
	0
	-8.9
	Rayleigh

	2
	60
	-21.5 
	Rayleigh

	
	
	
	



· Option 2 (Qualcomm, MTK): 
	Tap #
	Delay
	Power in [dB]
	Fading distribution

	1
	0
	-0.6
	LOS path

	
	0
	-8.9
	Rayleigh

	2
	60
	-21.7
	Rayleigh

	
	
	
	



· Agreement
· Option 1 is agreed 

In this contribution, how to describe NTN channel model is further analyzed.     

2. Discussion
The agreed channel model is not like legacy TDL channel model which have much more taps. In that case, the delay profile generation procedure described in TS38.101-4, TS38.104 and TS38.141-1/2 might not be suitable to be reused directly even the basic methodology is the similar. Some modification could be applied to indicate how to get the tap delay and power based on the reference channel model. 
Proposal: Consider following modification to the delay profile generation in TS38.108 and TS38.181. 
[bookmark: _Toc21100275][bookmark: _Toc29810073][bookmark: _Toc36645466][bookmark: _Toc37272520][bookmark: _Toc45884767][bookmark: _Toc53182801][bookmark: _Toc58860588][bookmark: _Toc58863092][bookmark: _Toc61183077][bookmark: _Toc66728392][bookmark: _Toc74962269][bookmark: _Toc75243179][bookmark: _Toc76545525][bookmark: _Toc82595628][bookmark: _Toc89955659][bookmark: _Toc98774087][bookmark: _Toc106201848]G.2.1	Delay profiles
The delay profiles are simplified from the TR 38.811 [x] TDL models. The simplification steps are shown below for information. These steps are only used when new delay profiles are created. Otherwise, the delay profiles specified in G.2.1.1 can be used as such.
-	Step 1: Use the original TDL model from TR 38.811 [x].
-	Step 2: Re-order the taps in ascending delays
-	Step 3: Perform delay scaling according to the procedure described in clause 7.7.2 in TR 38.901 [2].
-	Step 4: Apply the quantization to the delay resolution 5 ns. This is done simply by rounding the tap delays to the nearest multiple of the delay resolution.
-	Step 5: If multiple Rayleigh taps are rounded to the same delay bin, merge them by calculating their linear power sum.
-	Step 6: If there are more than 12 taps in the quantized model, merge the taps as follows
-	Find the weakest tap from all taps (both merged and unmerged taps are considered)
-	If there are two or more taps having the same value and are the weakest, select the tap with the smallest delay as the weakest tap.
-	When the weakest tap is the first delay tap, merge taps as follows
-	Update the power of the first delay tap as the linear power sum of the weakest tap and the second delay tap.
-	Remove the second delay tap.
-	When the weakest tap is the last delay tap, merge taps as follows
-	Update the power of the last delay tap as the linear power sum of the second-to-last tap and the last tap.
-	Remove the second-to-last tap.
-	Otherwise
-	For each side of the weakest tap, identify the neighbour tap that has the smaller delay difference to the weakest tap.
-	When the delay difference between the weakest tap and the identified neighbour tap on one side equals the delay difference between the weakest tap and the identified neighbour tap on the other side.
-	Select the neighbour tap that is weaker in power for merging.
-	Otherwise, select the neighbour tap that has smaller delay difference for merging.
-	To merge, the power of the merged tap is the linear sum of the power of the weakest tap and the selected tap. 
-	When the selected tap is the first tap, the location of the merged tap is the location of the first tap. The weakest tap is removed.
-	When the selected tap is the last tap, the location of the merged tap is the location of the last tap. The weakest tap is removed.
-	Otherwise, the location of the merged tap is based on the average delay of the weakest tap and selected tap. If the average delay is on the sampling grid, the location of the merged tap is the average delay. Otherwise, the location of the merged tap is rounded towards the direction of the selected tap (e.g. 10 ns & 20 ns  15 ns, 10 ns & 25 ns  20 ns, if 25 ns had higher or equal power; 15 ns, if 10 ns had higher power). The weakest tap and the selected tap are removed.
-	Repeat step 6 until the final number of taps is 12.
· Step 6: If there is a LOS path in the model, the power for all paths could be slightly adjusted to keep the RMS delay spread is close to target delay spread and mean power is 0dB. 
-	Step 7: Round the amplitudes of taps to one decimal (e.g. -8.78 dB  -8.8 dB)
-	Step 8: If the delay spread has slightly changed due to the tap merge, adjust the final delay spread by increasing or decreasing the power of the last tap so that the delay spread is corrected.
-	Step 9: Re-normalize the highest Rayleigh tap to 0 dB when there is no LOS path in the model.
Note 1:	Some values of the delay profile created by the simplification steps may differ from the values in tables G.2.1.1-2 and G.2.1.1-3 for the corresponding model.
Note 2:	For Step 5 and Step 6, the power values are expressed in the linear domain using 6 digits of precision. The operations are in the linear domain.

3. Conclusions
Proposal: Consider following modification to the delay profile generation in TS38.108 and TS38.181.
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