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Introduction
The summary is to summarize the open issues for NR NTN demodulation requirements. It covers the contributions submitted under the following agendas:
· 6.2.6.1 General
· 6.2.3.3 UE demodulation requirements
Topic #1: General assumptions
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218711
	Ericsson
	Proposal: Consider following modification to the delay profile generation in TS38.108 and TS38.181.

	R4-2219484
	Nokia, Nokia Shanghai Bell
	Observation 1: The NTN-TDL power delay profiles (PDP) for LoS and NLoS depicted in Tables 6.9.2-1-6.9.2-4 of TR 38.811 [3] have only a few taps (maximum 4 taps).
Observation 2: The PDP of NTN-TDLA and NTN-TDLC considered in demodulation requirements are explicitly defined with 5ns resolution and agreed in RAN4 #104-bis-e meeting.
Observation 3: The power normalization step of the simplification has not been written for LOS model and might introduce normalization issues, if followed without historical knowledge. As such it is our preference to not capture the simplification algorithm in the specification.
Proposal 1: Consider the NTN-TDL channels characteristics (few taps) and the previous agreements in the simplification delay profiles procedure in Annex D.2.1 of “TS 38.108 – Propagation conditions of NTN SAN performance requirements”. Either the step-6 and step-8 in Annex D.2.1 could be removed to match the fact of few taps in NTN-TDL channels, or the simplification procedure at the beginning of D.2.1 section could be omitted since the considered PDPs are explicitly specified in sub-section D.2.1.1.



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: General aspects
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 1-1: Modifications to the delay profile generation in TS38.108 and TS38.181
· Proposals
· Option 1 (Ericsson): 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.



· Option 2 (Nokia): Consider the NTN-TDL channels characteristics (few taps) and the previous agreements in the simplification delay profiles procedure in Annex D.2.1 of “TS 38.108 – Propagation conditions of NTN SAN performance requirements”. Either the step-6 and step-8 in Annex D.2.1 could be removed to match the fact of few taps in NTN-TDL channels, or the simplification procedure at the beginning of D.2.1 section could be omitted since the considered PDPs are explicitly specified in sub-section D.2.1.1
· Recommended WF
· Discuss the changes based on Option 1

Sub-topic 1-2: TP and Draft CR
The following TP and Draft CR were submitted in AI 6.2.6.1:

	R4-2219447
	TP for TS 38.181 - Clauses 8.1 and 11.1 General performance parts
	THALES

	R4-2219676
	Draft CR on general part of UE NTN performance requirements (TS38.101-5, Rel-17)
	Huawei, HiSilicon



Topic #2: PDSCH demodulation
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218064
	Qualcomm Incorporated
	Views on NTN UE PDSCH Requirements

	R4-2218065
	Qualcomm Incorporated
	Simulation Results on NTN UE PDSCH Demodulation Requirements

	R4-2218066
	Qualcomm Incorporated
	Summary of Simulation Results for NTN UE Demodulation

	R4-2218178
	Apple
	Observation #1: With disabled HARQ feature, HARQ is disabled for some of the HARQ processes, not all.
Observation #2: With some processes with disabled HARQ and some with HAR-ACK enabled with no re-transmissions, the functionality and performance will be verified with disabled HARQ feature.   
Proposal #1: Define requirements with 4 disabled, 12 enabled in 16 HARQ processes for disabled HARQ test cases. Throughput shall be measured on processes with HARQ enabled.

	R4-2218243
	MediaTek Inc.
	Simulation results for NR-NTN PDSCH requirements

	R4-2219278
	Ericsson
	Update simulation results for UE PDSCH for NTN

	R4-2219487
	Nokia, Nokia Shanghai Bell
	Simulation results on PDSCH demodulation requirements for NTN

	R4-2219488
	Nokia, Nokia Shanghai Bell
	Observation 1: The disabling of HARQ feedback prevents stalling of the Tx side by running out of processes, but even though it may lead to “single transmission” scenarios, the usage of HARQ retransmission is not precluded for these processes
Observation 2:	Option 1 enables the test of the HARQ feedback disabling performance, but the number of retransmissions for the test case has to be defined.
Proposal 1:	If Option 1 is chosen for the test of HARQ feedback requirements, the number of retransmissions used in the processes with HARQ enabled and disabled processes must be the same
Proposal 2:	If Option 1 is chosen for the test of HARQ feedback requirements, the NDI bit is toggled for every transmission for all processes, i.e., no Re-Tx is considered.
Observation 3: Option 2 requires testing specific changes to UE implementation.
Proposal 3: Since option 2 risks to impact UE implementation, adopt Option 1 (testing with 4 HARQ processes having feedback disabled and only transmiting initial transmissions/contant NDI toggling) for testing of PDSCH disabled HARQ feedback requirements.
Observation 4:	Performance requuirements do not differ between option 1 (HARQ feedback active for some processes with throughput scaling) and option 2 (usage of higher layer data loopback). Hence, RAN4 can define requirements independently on the test methodology discussion outcome. However, it is preferable to give guidance to RAN5 and to include iniTX/reTx details for option 1 in RAN4, if option 1 is chosen.
Observation 5:	Passing the test with HARQ disabled feedback is not a sufficient condition for skipping the test with HARQ enabled.
Proposal 4:	The applicability rules shall not link the requirements for HARQ feedback enabled and disabled in the same test. 

	R4-2219677
	Huawei, HiSilicon
	Proposal 1: Keep previous agreements that all HARQ feedback are disabled. How to perform test will up to RAN5 discussion.
Proposal 2: All HARQ processed should be taken into account, and then there is no difference for above two options for distribution of HARQ processes with feedback enabled or disabled.

	R4-2219678
	Huawei, HiSilicon
	Simulation results on satellite NTN demod PDSCH



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions..
Sub-topic 2-1: PDSCH testing with the disabled HARQ 
Sub-topic description:
Open issues and candidate options before f2f meeting:
Issue 2-1-1: PDSCH testing with the disabled HARQ 
· Proposals
· Option 1a (Qualcomm, Apple, Nokia): Set the number of HARQ Processes as: 4 with feedback disabled, 12 with feedback enabled in 16 HARQ processes with re-Tx disable for all HARQ processes and only transmit initial transmissions with NDI toggling. Throughput shall be measured on processes with HARQ enabled.
· Option 1b (Nokia): Set the number of HARQ Processes as: 4 with feedback disabled, 12 with feedback enabled in 16 HARQ processes with same number of maximum retransmissions for all processes. Throughput shall be measured on processes with HARQ enabled
· Option 2 (Huawei): All HARQ feedback are disabled. How to perform test will up to RAN5 discussion. All HARQ processed should be taken into account for PDSCH disable HARQ testing.
· Recommended WF
· TBA

Issue 2-1-1: Applicability of PDSCH disabled HARQ testing
· Proposals
· Option 1 (Nokia): The applicability rules shall not link the requirements for HARQ feedback enabled and disabled in the same test, i.e., passing the test with HARQ disabled feedback is not a sufficient condition for skipping the test with HARQ enabled.
· Option 2: Specify the option if any
· Recommended WF
· TBA

Sub-topic 2-2: PDSCH requirements
Sub-topic description 
Open issues and candidate options before f2f meeting:
Issue 2-2: PDSCH requirements
· Proposals
· Option 1: Discuss PDSCH requirements based on the simulation results in R4-2218066.
· Recommended WF
· TBA


Sub-topic 2-3: TP and Draft CR
The following TP and Draft CR were submitted in AI 6.2.3.3.
	R4-2218370
	Draft CR on PDSCH demodulation requirements for NTN UE
	Qualcomm Incorporated

	R4-2219675
	Draft CR on applicability rules of UE NTN performance requirements (TS38.101-5, Rel-17)
	Huawei, HiSilicon



