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Introduction
This document lists the open issues for demodulation performance of NR_SL_enh2. The open issues are summarized as follows:
· Topic1: Work plan
· Sub-topic1-1: Work plan
· Topic2: UE demodulation performance requirements
· Sub-topic2-1: General topics
· Sub-topic2-2: NR sidelink CA scenario
· Sub-topic2-3: NR sidelink unlicensed band scenario
· Sub-topic2-4: Co-existence of NR sidelink and LTE sidelink scenario
Topic #1: Work plan
This RAN4#108-bis meeting is first meeting for NR_SL_enh2_demod performance. So, first of all, work plan should be discussed and approved. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315146
	LG Electronics Inc., OPPO
	Proposal 1: Approve the work plan on demodulation performance part of Rel-18 NR sidelink evolution. 



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1 Work plan
Sub-topic description: Work plan for NR_SL_enh2_demod performance
Issue 1-1-1: Work plan
· Proposals
· Option 1: (LGE)
	Meeting
	Works

	RAN4#108-bis
(Oct.2023)
	Perfermance part
· Discussion and approvement on work plan
· Discussion on work scope and the list of performance test cases

	RAN4#109
(Nov.2023)
	Perfermance part
· Discussion and finalization on work scope and the list of performance test cases
· Discussion on initial link simulation assumptions

	RAN4#110
(Feb.2024)
	Perfermance part
· Collection of initial simulation results
· Update simulation assumptions for final performance requirements
· Discussion and finalization on CR work split

	RAN4#110-bis
(Apr.2024)
	Perfermance part
· Collection of final simulation results
· Finalization performance requirements based on collected simulation results
· Submit draft CRs

	RAN4#111
(May.2024)
	Perfermance part
· Discussion and conclusion on remaining issues
· Finalization draft CRs and approvement on Big CR based on the draft CRs 
· Completion Sidelink demodulation performance requirements



· Recommended WF
· Need to discuss and approve work plan

Topic #2: UE demodulation performance requirements
Work scope, test environment and test cases should be discussed for NR_SL_enh2_demod performance requirements. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315089
	LG Electronics Inc.
	Observation 1: For SL-U the NACK only scenario is not yet decided to be supported at RAN1. So, RAN4 need to check the status of RAN1. 
Proposal 1: RAN4 to consider the NR sidelink CA operation and sidelink on unlicensed spectrum as work scope for demodulation performance.
Proposal 2: RAN4 need to evaluate the SL-U demodulation performance with the interlacing RB mapping and the two candidate starting point in slot. 
Proposal 3: SL-U demodulation performance can reuse the existing SL test parameters as much as possible considering interlacing RB mapping and two candidate starting point. 
· For transmission model, reuse the existing NR-U transmission model as specified in TS38.101-4 B.5 as much as possible.
Proposal 4: At least PSSCH and PSFCH demodulation performance requirements for SL-U are necessary. 
Proposal 5: RAN4 need to discuss how to define PSFCH demodulation performance in Rel18. 

	R4-2315312
	Qualcomm, Inc.
	Proposal 1: Do not introduce new requirement for PSCCH and PSSCH in SL-U.
Proposal 2: Do not introduce new requirement for PSFCH in SL-U.
Proposal 3: Do not introduce new requirement for multiple consecutive slot transmission in SL-U.
Proposal 4: Do not introduce new requirement for half slot transmission in SL-U.
Proposal 5: Do not introduce new requirement for PSBCH in SL-U.

	R4-2315986
	Huawei,HiSilicon
	Proposal 1: RAN4 to define following test for sidelink CA:
· PSSCH performance requirements	
· HARQ buffer test
· PSCCH decoding capability test
· PSFCH decoding capability test
Proposal 2: Consider following test setup for SL-U test: 
· Carrier center frequency: 6.5GHz
· Operation mode: Mode2(Standalone)
· Synchronization source: GNSS based 
· Carrier frequency offset with respect to GNSS: 650Hz 
· Carrier frequency offset for simulation assumption: 1300Hz 
· Time offset with respect to GNSS: CP/2-12*64*Tc 
· Time offset for simulation assumption: 24*64*Tc
· SCS: 30kHz 
· Antenna configuration: 1T2R Low
· Channel bandwidth: 20MHz
· Propagation conditions: Select from {TDLA30-2900, TDLA30-1500, TDLA30-195}
· Channel estimation: MMSE based interpolation in frequency domain and linear interpolation in time domain
Proposal 3: LBT should be modeled in SL-U test. If LBT is agreed, following description can be considered as baseline for information and the details can be further discussed.
· TE performs LBT to initial a COT with a LBT failure probability (pLBT) and share this COT with tested UE
· The start symbol of each COT is random selected from 2 pre-configured candidate starting symbols. E.g. {0, 7}
· The COT duration can be randomly selected from a set. E.g. {2,4,6,7} slots
· COT information is conveyed in SCI stage 2.
· CPE extension should be configured for the first AGC symbol of each SL slot within the COT to make the gap between the 1st symbol of each slot and symbol #12 of last slot smaller than 16us. (As per agreed by RAN1, transmission from one UE with gap larger than 16us is considered as two DL transmission burst) 
· Tested UE uses the sharing COT to transmit PSFCH by via type 2 channel access
Proposal 4: Introduce SL-U PSSCH/PSCCH requirements at least with following configurations:
· Only interlaced RB based 
· 1 interlaced, 1 subchannel allocation 
· For the first slot of the COT, the start symbol of PSSCH/PSCCH is not #0
Proposal 5: Don’t define SL-U PSBCH performance requirements.
Proposal 6: Define SL-U PSFCH requirements considering the following:
· Interlaced based
· K3 PRBs is configured. The configuration of K3 can be FFS 
· ACK-NACK mode
· Other parameters can be FFS
Observation 1: Different SCS for NR-SL and LTE-SL operating in FDM co-existence mode can cause in-channel interference, which may degrade performance seriously if NR-SL and LTE-SL are in adjacent subchannel with large power imbalance.
Proposal 7: RAN4 to further evaluate the NR PSSCH performance when NR-SL with 30 kHz SCS and LTE SL with 15 kHz SCS are FDM with large power imbalance. The test setup should be designed to minimum the RF impact. E.g. IBE, IQ imbalance, DC leakage.

	R4-2316638
	Nokia, Nokia Shanghai Bell
	Observation 1: NR sidelink CA, NR sidelink unlicensed and NR sidelink coexistence have been studied in Core WI as part of enhancement of NR sidelink in Rel-18.
Proposal 1: RAN4 to discuss the work plan and the scope of UE demodulation performance requirements in Rel-18, whether to include requirements for NR sidelink CA, NR sidelink unlicensed and/or NR sidelink coexistence.
Observation 2: When CA is introduced in a feature, there will be new demodulation requirements for the physical data shared channel for the corresponding feature with CA.
Observation 3: In LTE sidelink CA, the performance requirement is on PSSCH with 5% BLER metric.
Proposal 2: RAN4 to consider defining PSSCH requirements for NR sidelink CA with the same performance metric as in LTE sidelink CA.
Observation 4: The interlace design may impact the PSD and the demodulation performance in frequency selective channels.
Proposal 3: RAN4 to consider defining requirements for PSSCH for interlaced RBs allocation in frequency selective channels in sidelink unlicensed.
Proposal 4: RAN4 to discuss whether to define requirements for PSBCH and PSFCH in NR sidelink unlicensed by considering the impacts of S-SSB repetitions and interlacing of RBs in PSFCH, respectively.
Observation 5: The main new features in SL co-channel coexistence are on how the NR SL module selects radio resources that accounts for the information the NR modules receives from the LTE.
Observation 6: It is not expected that SL co-channel coexistence to change the single-link PSSCH performance (of either LTE or NR) significantly.
Proposal 5: RAN4 to discuss the impact of NR sidelink coexistence on the single-link performance of either LTE or NR, if any. Without any impacts, RAN4 may exclude requirements for NR sidelink coexistence.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1: General topics
Issue 2-1-1: Scenario
· Proposals
· Option 1: Discuss the work plan and the scope of UE demodulation performance requirements in Rel18, whether to include requirements for NR sidelink CA, NR sidelink unlicensed and/or NR sidelink coexistence. (Nokia)
· Recommended WF
· Each requirement scenario can be discussed at each corresponding sub-topic section. 

· Tentative agreements
· Agree Option1 

Sub-topic 2-2: NR sidelink CA scenario
Issue 2-2-1: 
· Proposals
· Option 1: Consider defining PSSCH requirements for NR sidelink CA with the same performance metric as in LTE sidelink CA. (Nokia)
· Option 2: Define following tests for sidelink CA: (HW)
· PSSCH performance requirements
· HARQ buffer test
· PSCCH decoding capability test
· PSFCH decoding capability test
· Option 3: Consider CA scenario as work scope for demodulation performance. (LGE)

· Recommended WF
· There is no objection to consider CA scenario. Need to discuss whether support the PSSCH performance requirement only or the other test cases also. 
· Further Recommended WF
· Define for PSSCH performance requirement
· FFS: 
·  HARQ buffer test
· PSCCH decoding capability test
· PSFCH decoding capability test

Sub-topic 2-3: NR sidelink unlicensed band scenario
Issue 2-3-1: Test configurations
· Proposals
· Option 1: Consider following test setup for SL-U test: (HW)
· Carrier center frequency: 6.5 GHz
· Operation mode: Mode2 (Standalone)
· Synchronization source: GNSS based
· Carrier frequency offset with respect to GNSS: 650Hz
· Carrier frequency offset for simulation assumption: 1300Hz
· Time offset with respect to GNSS: CP/2-12*64*Tc
· Time offset for simulation assumption: 24*64*Tc
· SCS: 30kHz
· Antenna configuration: 1T2R Low
· Channel bandwidth: 20MHz
· Propagation conditions: Select from {TDLA30-2900, TDLA30-1500, TDLA30-195}
· Channel estimation: MMSE based interpolation in frequency domain and linear interpolation in time domain
· Option 2: Can reuse the existing SL test parameters as much as possible considering interlacing RB mapping and two candidate starting point. (LGE)
· For transmission mode, reuse the existing NR-U transmission model as specified in TS38.101-4 B.5 as much as possible.

· Recommended WF
· Need to discuss
· Tentative agreements
· FFS : We’ll discuss in the next meeting 


Issue 2-3-2: Test scenario
· Proposals
· Option 1: Do not introduce new requirement for multiple consecutive slot transmission in SL-U. (Qualcomm)
· Option 2: Do not introduce new requirement for half slot transmission in SL-U. (Qualcomm)
· Option 3: Need to evaluate the SL-U demodulation performance with the interlacing RB mapping and the two candidate starting point in slot. (LGE, Huawei)
· Recommended WF
· Need to discuss
· Further Recommended WF
· We support to evaluate the SL-U demodulation performance with the interlacing RB mapping.
· FFS : The two candidate starting point in slot case.


Issue 2-3-3: LBT model
· Proposals
· Option 1: LBT should be modeled in SL-U test. If LBT is agreed, following description can be considered as baseline for information and the details can be further discussed.(HW)
· TE performs LBT to initial a COT with a LBT failure probability (pLBT) and share this COT with tested UE
· The start symbol of each COT is random selected from 2 pre-configured candidate starting symbols. E.g. {0, 7}
· The COT duration can be randomly selected from a set. E.g. {2,4,6,7} slots
· COT information is conveyed in SCI stage 2.
· CPE extension should be configured for the first AGC symbol of each SL slot within the COT to make the gap between the 1st symbol of each slot and symbol #12 of last slot smaller than 16us. (As per agreed by RAN1, transmission from one UE with gap larger than 16us is considered as two DL transmission burst) 
· Tested UE uses the sharing COT to transmit PSFCH by via type 2 channel access
· Recommended WF
· Need to discuss
· Tentative agreements
· FFS, Discuss in next meeting.


Issue 2-3-4: Requirements for PSSCH/PSCCH
· Proposals
· Option 1: Consider defining requirements for PSSCH for interlaced RBs allocation in frequency selective channels in sidelink unlicensed. (Nokia, LGE)
· Option 2: Introduce SL-U PSSCH/PSCCH requirements at least with following configurations: (HW)
· Only interlaced RB based
· 1 interlaced, 1 subchannel allocation
· For the first slot of the COT, the start symbol of PSSCH/PSCCH is not #0
· Option 3: Do not introduce new requirement for PSSCH/PSCCH in SL-U. (Qualcomm)

· Recommended WF
· Need to discuss
· Further Recommended WF 
· Support PSSCH
· FFS: Further discussion in next meeting for PSCCH.

Issue 2-3-5: Requirements for PSBCH
· Proposals
· Option 1: Discuss whether to define requirements for PSBCH by considering the impact of S-SSB repetitions. (Nokia)
· Option 2: Don’t define SL-U PSBCH performance requirements. (HW, Qualcomm, LGE)

· Recommended WF
· Company check whether option2 is agreeable. 
· Tentative Agreements:
· Option 2

Issue 2-3-6: Requirements for PSFCH
· Proposals
· Option 1: Discuss whether to define requirements for PSFCH by considering interlacing of RBs in PSFCH. (Nokia)
· Option 2: Define SL-U PSFCH requirements considering the following: (HW, LGE)
· Interlaced based
· K3 PRBs is configured. The configuration of K3 can be FFS 
· ACK-NACK mode
· Other parameters can be FFS
· Option 3: Do not introduce new requirement for PSFCH in SL-U. (Qualcomm)

· Recommended WF
· Need to discuss
· Further Recommended WF 
· FFS : Support PSFCH

Sub-topic 2-4: Co-existence of NR sidelink and LTE sidelink scenario
Issue 2-4-1: 
· Proposals
· Option 1: Discuss the impact of NR sidelink coexistence on the single-link performance of either LTE or NR, if any. Without any impacts, RAN4 may exclude requirements for NR sidelink coexistence. (Nokia)
· Option 2: RAN4 to further evaluate the NR PSSCH performance when NR-SL with 30 kHz SCS and LTE SL with 15 kHz SCS are FDM with large power imbalance. The test setup should be designed to minimum the RF impact. E.g. IBE, IQ imbalance, DC leakage. (HW)
· Recommended WF
· Need to discuss
· Further Recommended WF 
· FFS NR PSSCH performance in NR sidelink and LTE sidelink scenario
· No need to consider co-existence scenario : LGE, Qualcomm, Nokia
· Need to consider co-existence scenario : HW 
