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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: UE demodulation performance requirements
· Sub-topic1-1: NR sidelink CA scenario
· Sub-topic1-2: NR sidelink unlicensed band scenario
· Sub-topic1-3: CR works

Recommendation of prioritized topics for online discussion 
Issue 1-1-5: Test setup for PSCCH decoding capability test
Issue 1-1-7: Test setup for PSFCH decoding capability test
[bookmark: _GoBack]
Topic #1: UE demodulation performance requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2404213
	Qualcomm
	Proposal 1: Use 2 DMRS for SL-U PSSCH demod test.
Proposal 2: RAN4 to decide the proper TE emulation for the transmitted SL-UE behavior (including COT sharing, LBT model) and whether DUT UE PSFCH transmission failure can have impact on statistics.

	R4-2404214
	Qualcomm
	Draft CR for SL CA PSCCH decoding capability test

	R4-2404481
	LGE
	Draft CR for PSSCH demodulation requirements for SL-CA based on single carrier performance

	R4-2404482
	LGE
	Simulation results for SL-U PSSCH demodulation

	R4-2405158
	Huawei
	Draft CR Introduction of PSSCH demodulation requirements for SL-U

	R4-2405159
	Huawei
	PSSCH performance requirements
Proposal 1:  Reuse the NR CA test setup approach. I.e. Define requirements for all CA combination and define requirements for single CC with all bandwidth and apply the requirements to each component carrier. 
Proposal 2: Each CC is configured with 2 subchannels (20RBs), existing requirements. e,g. Test 2 in Table 11.1.2.1.1-1 can be applied without simulation work.
Proposal 3: Introduce the applicability rule that the bandwidth combination to be selected is with maximum supported aggregate bandwidth.

Observation 1: Based on the latest feature list, it is agreed not to introduce the capability “report Maximum number of non-overlapping RBs per slot across all carriers the UE can attempt to decode” 

PSCCH decoding capability test
Proposal 4: Select the bandwidth combination with maximum aggregated bandwidth UE can support.
Proposal 5: Use following test setup for PSCCH decoding capability test: (The wording can be refined)
	The minimum requirements are specified in Table 11.1.8.1.1-2 with the test parameters specified in Table 11.1.8.1.1-1 and the test procedure is specified as follows:
Assume there are 2 component carriers.
In component carrier i 
-	Ni UEs transmit PSCCHs and corresponding PSSCHs to the tested UE per slot with each UE occupying one subchannel.
-	x UEs transmit PSCCHs and corresponding PSSCHs with high priority level on x subchannels that are randomly selected from 10 subchannels per slot and 10-x UEs transmit PSCCHs and corresponding PSSCHs with low priority level on the remaining subchannels. The indication of priority level specified in Clause 5.4.3.3 of TS 23.287 [12] and Clause 5.22.1.3.1 of TS 38.321 [8] is included in PSCCH.
Where x equals to: Y/2, Y is number of PSFCH resources UE can transmit in a slot over all aggregated SL carriers 
Where Ni equals to NRB,i/10, NRB,i is maximum number of RBs in component carrier i defined in 38.101-1
For each CC, following test metric is applied:
The probability of PSCCH miss detection for component carrier i is calculated as follows:

Where:	
-	# (Tx high priority PSCCH/PSSCH, i) denotes the total number of transmitted PSCCH/PSSCH with high priority level for component carrier i.
-	# (missing ACK/NACK, i) denotes the total number of missing ACK/NACK with high priority for component carrier i.



PSFCH decoding capability test
Proposal 6: Select the bandwidth combination with maximum aggregated bandwidth UE can support.
Proposal 7: Use following test setup for PSFCH decoding capability test: (The wording can be refined)
	Assume there are two carriers
For each CC:
· In each slot, a group of UEs transmits PSFCHs to the tested UE. Information transmitted in each PSFCH is randomly selected from Option A, Option B and Option C with probability of 50%, 25% and 25% respectively. Transmitted PSFCHs are related to one PSSCH which is transmitted by tested UE and occupies all the subchannels. 
-	Option A: All the UEs in the group transmit ACKs
-	Option B: One UE transmits NACK and the rest of UEs transmit ACKs. The PSFCH resource index with NACK is random per slot
-	Option C: One UE transmits nothing (i.e.DTX) and the rest of UEs transmit ACKs. The PSFCH resource index of the DTX is random per slot.
· The number of UEs in the group equals X/2 where X equals to number of PSFCH resources in a slot over all aggregated SL carriers UE can support.
· The minimum requirements are specified in Table 11.1.9.1.1-2 with the test parameters specified in Table 11.1.9.1.1-1



LBT model
Proposal 8: Use following LBT model:
	1)	Select the number of slots  randomly from a given set of the number of slots  with equal probability as the total length of burst transmission format. 
2)     uniform random variable from [0, 1] is generated. 
· If the random variable is less than p which is given per test case, 
-	Start burst transmission with length selected in 1) at the end of last slot of previous burst.
· Otherwise, the burst transmission is muted and the muting duration is the same as the number of slots for determined burst format.
Note: Each slot is fully occupied. (Start from symbol 0, end at symbol 13)



Observation 2: There are three type of Gaps shown in Figure 2-2:
Gap 1: The gap between TE->tested UE PSSCH and tested UE->TE AGC
Gap 2: The gap between tested UE->TE PSFCH and TE->tested UE AGC
Gap 3: The gap between TE->tested UE PSSCH and TE->tested UE AGC
Proposal 9:
For Gap1: set CPE of PSFCH to  to let the Gap1 be 16us, so Type 2C LBT( Type 2C LBT means no LBT) is applied. 
For Gap2 and 3: TE transmit CPE of PSSCH at  to let the Gap2 and 3 be 16us, so Type 2C LBT( Type 2C LBT means no LBT) is applied. 

DMRS configuration 
Proposal 10: RAN4 to use DMRS {2,2} for SL-U requirements definition. 

Resource pool configuration 
Proposal 11: RAN4 to use Table 2-3 for additional resource pool configuration besides Table 11.1.1.2-1

	R4-2405789
	Nokia
	Draft CR on PSFCH Decoding Capability for Sidelink CA

	R4-2405790
	Nokia
	Observation 1: It was agreed in RAN4#110 to define single carrier requirements for each bandwidth size from the possible bandwidth combinations, namely, 10 MHz, 20 MHz, 30 MHz and 40 MHz.
Observation 2: In RAN4#110, 10 MHz + 10 MHz and 30 MHz + 40 MHz were considered as possible candidates for the bandwidth combination used in Rel-18 specification for SL-CA.
Proposal 1: If RAN4 is not mandated to define requirements for all possible bandwidth combinations, RAN4 shall consider bandwidth combinations of 10 MHz + 10 MHz and 30 MHz + 40 MHz for Rel-18 SL-CA requirements.
Observation 3: The selected propagation condition for simulation has considerably low delay spread and doppler shift.
Proposal 2: Based on companies’ simulation results in RAN4#110bis, if there is no issue found, the DMRS pattern {2,2} can be considered instead of {2,3}.
Observation 4: The LBT model of LAA could be used for Rel-18 SL-U.
Observation 5: The value for p_LBT in 38.133 is 0.75.
Proposal 3: If NR-U LBT model in 38.101-4 B.5 is assumed to be not suitable for SL-U, RAN4 could consider the LBT model of LAA.
Proposal 4: If the LBT model of LAA is used, the value for p_LBT shall be defined. For alignment with 38.133, the value of 0.75 can be considered.



Open issues summary
Sub-topic 1-1: NR sidelink CA scenario
This sub-topic is for NR sidelink CA scenario
Open issues and candidate options before meeting:
PSSCH performance requirements
Issue 1-1-1: NR sidelink CA Bandwidth combination for PSSCH performance tests
· Proposals
· [bookmark: _Toc159280722]Option 1: If RAN4 is not mandated to define requirements for all possible bandwidth combinations, RAN4 shall consider bandwidth combinations of 10 MHz + 10 MHz and 30 MHz + 40 MHz for Rel-18 SL-CA requirements. (Nokia)
· Option 2: Reuse the NR CA test setup approach. I.e. Define requirements for all CA combination and define requirements for single CC with all bandwidth and apply the requirements to each component carrier.  (Huawei)

· Recommended WF
· Moderator expects this is agreeable without discussion
· CA bandwidth combination can be defined as rule in “applicability of requirement” section.
· Additional section: 11.1.1.3 Applicability of CA requirements
· Detail contents of additional section can be discussed.

Issue 1-1-2: Number of sub-channels configuration for NR sidelink CA PSSCH test 
· Proposals
· Option 1: Each CC is configured with 2 sub-channels (20RBs), existing requirements. e,g. Test 2 in Table 11.1.2.1.1-1 can be applied without simulation work. (Huawei)
· Recommended WF
· Moderator expects this is agreeable without discussion
· Agree with option 1. 

Issue 1-1-3: Applicability rule for NR sidelink CA PSSCH test 
· Proposals
· Option 1: Introduce the applicability rule that the bandwidth combination to be selected is with maximum supported aggregate bandwidth. (Huawei)
· Recommended WF
· Moderator expects this is agreeable without discussion
· Follow the precedence of CA applicability rule in 5.1.1.7.2

PSCCH decoding capability test
Issue 1-1-4: Bandwidth combination for PSCCH decoding capability test
· Proposals
· Option 1: Select the bandwidth combination with maximum aggregated bandwidth UE can support. (Huawei)
· Recommended WF
· Moderator expects this is agreeable without discussion
· Follow the precedence of CA applicability rule in 5.1.1.7.2

Issue 1-1-5: Test setup for PSCCH decoding capability test
· Proposals
· Option 1: Use following test setup for PSCCH decoding capability test: (The wording can be refined) (Huawei)
	The minimum requirements are specified in Table 11.1.8.1.1-2 with the test parameters specified in Table 11.1.8.1.1-1 and the test procedure is specified as follows:
Assume there are 2 component carriers.
In component carrier i 
-	Ni UEs transmit PSCCHs and corresponding PSSCHs to the tested UE per slot with each UE occupying one subchannel.
-	x UEs transmit PSCCHs and corresponding PSSCHs with high priority level on x subchannels that are randomly selected from 10 subchannels per slot and 10-x UEs transmit PSCCHs and corresponding PSSCHs with low priority level on the remaining subchannels. The indication of priority level specified in Clause 5.4.3.3 of TS 23.287 [12] and Clause 5.22.1.3.1 of TS 38.321 [8] is included in PSCCH.
Where x equals to: Y/2, Y is number of PSFCH resources UE can transmit in a slot over all aggregated SL carriers 
Where Ni equals to NRB,i/10, NRB,i is maximum number of RBs in component carrier i defined in 38.101-1
For each CC, following test metric is applied:
The probability of PSCCH miss detection for component carrier i is calculated as follows:

Where:	
-	# (Tx high priority PSCCH/PSSCH, i) denotes the total number of transmitted PSCCH/PSSCH with high priority level for component carrier i.
-	# (missing ACK/NACK, i) denotes the total number of missing ACK/NACK with high priority for component carrier i.



· Option 2: (Qualcomm)
· If PSFCH Rx/Tx capability is per UE as the total number of PSFCH Tx/Rx, we should have x_i as the number of PSFCH Tx/Rx on carrier i, and TE should evenly distribute the total capability on x_i across all carriers (for high priority CCH and PSFCH transmission)
· Else If PSFCH Rx/Tx capability is per CC, all the existing procedure description should apply.

· Recommended WF
· Need further discussion

PSCCH decoding capability test
Issue 1-1-6: Bandwidth combination for PSFCH decoding capability test
· Proposals
· Option 1:   Select the bandwidth combination with maximum aggregated bandwidth UE can support. (Huawei)
· Recommended WF
· Moderator expects this is agreeable without discussion
· Follow the precedence of CA applicability rule in 5.1.1.7.2

Issue 1-1-7: Test setup for PSFCH decoding capability test
· Proposals
· Option 1: Use following test setup for PSFCH decoding capability test: (The wording can be refined). (Huawei)
	Assume there are two carriers
For each CC:
· In each slot, a group of UEs transmits PSFCHs to the tested UE. Information transmitted in each PSFCH is randomly selected from Option A, Option B and Option C with probability of 50%, 25% and 25% respectively. Transmitted PSFCHs are related to one PSSCH which is transmitted by tested UE and occupies all the subchannels. 
-	Option A: All the UEs in the group transmit ACKs
-	Option B: One UE transmits NACK and the rest of UEs transmit ACKs. The PSFCH resource index with NACK is random per slot
-	Option C: One UE transmits nothing (i.e.DTX) and the rest of UEs transmit ACKs. The PSFCH resource index of the DTX is random per slot.
· The number of UEs in the group equals X/2 where X equals to number of PSFCH resources in a slot over all aggregated SL carriers UE can support.
· The minimum requirements are specified in Table 11.1.9.1.1-2 with the test parameters specified in Table 11.1.9.1.1-1



· Recommended WF
· Need further discussion

Sub-topic 1-2: NR sidelink unlicensed band scenario
This sub-topic is for NR sidelink unlicensed band scenario
Open issues and candidate options before meeting:
Issue 1-2-1: DMRS pattern for PSSCH test in SL-U 
· Proposals
· Option 1: If there is no issue found, the DMRS pattern {2,2} can be considered instead of {2,3}. (Nokia)
· Option 2: Support DMRS pattern {2,2}(Qualcomm, Huawei)
· Recommended WF
· Moderator expects this is agreeable without discussion
· There are no issues. So, supporting DMRS pattern {2,2} is agreeable. 

Issue 1-2-2: Starting point of LBT model 
· Proposals
· Option 1: If NR-U LBT model in 38.101-4 B.5 is assumed to be not suitable for SL-U, RAN4 could consider the LBT model of LAA. (Nokia, Huawei, LGE)
· Recommended WF
· Moderator expects this is agreeable without discussion
· We discussed this issue by email. And option 1 is agreeable. 

Issue 1-2-3: p_LBT configuration of LBT model 
· Proposals
· Option 1: If the LBT model of LAA is used, the value for p_LBT shall be defined. For alignment with 36.133, the value of 0.75 can be considered. (Nokia)
· Recommended WF
· Moderator expects this is agreeable without discussion
· Agree with option 1.

Issue 1-2-4: TE emulation and DUT UE PSFCH transmission related
· Proposals
· Option 1: RAN4 to decide the proper TE emulation for the transmitted SL-UE behaviour (including COT sharing, LBT model) and whether DUT UE PSFCH transmission failure can have impact on statistics. (Qualcomm)

· Recommended WF
· Moderator expects this is agreeable without discussion
· No further discussion on this issue.

Issue 1-2-5: Number of slots for transmission burst and muting method
· Proposals
· Option 1: Use following LBT model: (Huawei)
	1)	Select the number of slots  randomly from a given set of the number of slots  with equal probability as the total length of burst transmission format. 
2)     uniform random variable from [0, 1] is generated. 
· If the random variable is less than p which is given per test case, 
-	Start burst transmission with length selected in 1) at the end of last slot of previous burst.
· Otherwise, the burst transmission is muted and the muting duration is the same as the number of slots for determined burst format.
Note: Each slot is fully occupied. (Start from symbol 0, end at symbol 13)



· Recommended WF
· Moderator expects this is agreeable without discussion
· Agree with option 1.

Issue 1-2-6: CPE in Gap 
· Proposals
· Option 1: (Huawei)
· For Gap1: set CPE of PSFCH to  to let the Gap1 be 16us, so Type 2C LBT( Type 2C LBT means no LBT) is applied. 
· For Gap2 and 3: TE transmit CPE of PSSCH at  to let the Gap2 and 3 be 16us, so Type 2C LBT( Type 2C LBT means no LBT) is applied. 

· Recommended WF
· Moderator expects this is agreeable without discussion
· Do not consider COT sharing. So, For Gap1, Type1 LBT can be applied.

Issue 1-2-7: Resource pool configuration 
· Proposals
· Option 1: RAN4 to use Table 2-3 for additional resource pool configuration besides Table 11.1.1.2-1 (Huawei)
· Table 2-3: Proposed additional resource pool configuration
	Resource pool configuration 
	Parameter
	
	Value

	
	Number of interlaces per sub-channel within a resource pool (sl-NumInterlacePerSubchannel-r18)
	
	1

	
	Reference number of PRBs of one interlace within 1 RB set for TBS determination (sl-NumReferencePRBs-OfInterlace)
	
	11

	
	Reference number of symbols for TBS determination. (sl-NumRefSymbolLength)
	
	14

	
	CPE starting position within the GP symbol before PSFCH transmission(sl-CPE-StartingPositionPSFCH
)
	
	16 us after starting of the gap symbol before PSFCH transmisson

	
	PSFCH transmission structure (sl-TransmissionStructureForPSFCH-r18)
	
	CommonInterlace

	
	Number of dedicated PRBs for PSFCH
(sl-NumDedicatedPRBs-ForPSFCH-r18)
	
	1

	
	The common interlace index for PSFCH
(sl-PSFCH-CommonInterlaceIndex-r18)
	
	0

	
	Number of PSFCH occasiopns corresponding to one PSSCH/PSCCH transmission. (sl-NumPSFCH-Occasions-r18)
	
	1



· Recommended WF
· Moderator expects this is agreeable without discussion
· Follow the legacy SL test
· Regarding the CPE before PSFCH transmission, it is not necessary because of Type 1 LBT operation for PSFCH transmission.

Sub-topic 1-3: CR works
Issue 1-3-1: Spec structure for SL-CA demodulation performance requirements
· Proposals
· Option 1: 11.1A	Demodulation performance requirements for CA (Conducted requirements) 
· Option 2: 11.1.2A	PSSCH demodulation requirements (and similarly for all other tests)
· Option 3: Add content inside 11.1.x 
· Recommended WF
· Moderator expects this is agreeable without discussion
· [bookmark: _Toc76298401][bookmark: _Toc76572413][bookmark: _Toc76652280][bookmark: _Toc76653118][bookmark: _Toc83742391][bookmark: _Toc91440881][bookmark: _Toc98849671][bookmark: _Toc106543525][bookmark: _Toc106737623][bookmark: _Toc107233390][bookmark: _Toc107235008][bookmark: _Toc107419978][bookmark: _Toc107477274][bookmark: _Toc114566132][bookmark: _Toc123936444][bookmark: _Toc124377459]Additional section lists
11.1.1.1.3	Applicability of requirements for CA  LGE
11.1.1.1.4	Applicability of requirements for PSSCH with shared spectrum access  Huawei
11.1.2.1.2 Minimum requirements for PSSCH with shared spectrum access  Huawei
11.1.2A PSSCH demodulation requirements for CA  LGE
11.1.8A PSCCH decoding capability test for CA  Qualcomm
11.1.9A PSFCH decoding capability test for CA  Nokia
B.5.2 Sidelink Transmission Model for bands with shared spectrum access  Huawei
· Affected section lists
11.1.1.1.2 Applicability of requirements for mandatory UE V2X features with capability signalling  Huawei
A.6.2.2 Reference measurement channels for SCS 30 kHz FR1  Huawei
[bookmark: _Hlk72861278]B.5 Transmission Model for requirements on bands with shared spectrum access  Huawei

Issue 1-3-2: CR to TS38.101-4 for PSSCH demodulation performance for SL-CA
· Proposals
· R4-2404481 CR to TS38.101-4 for PSSCH demodulation performance for SL-CA
· Recommended WF
· Moderator’s view: Need further discussion
Issue 1-3-3: CR to TS38.101-4 for PSCCH decoding capability for SL-CA
· Proposals
· R4-2404214 CR to TS38.101-4 for PSCCH decoding capability for SL-CA
· Recommended WF
· Moderator’s view: Need further discussion
Issue 1-3-4: CR to TS38.101-4 for PSFCH decoding capability for SL-CA
· Proposals
· R4-2405789 CR to TS38.101-4 for PSFC decoding capability for SL-CA
· Recommended WF
· Moderator’s view: Need further discussion
Issue 1-3-5: CR to TS38.101-4 for PSSCH demodulation performance for SL-U
· Proposals
· R4-2405158 CR to TS38.101-4 for PSSCH demodulation performance for SL-U
· Recommended WF
· Moderator’s view: Need further discussion

Topic #2: Disposition of tdocs
Agenda 6.20.4
	T-doc number
	Suggested status
	Comments

	R4-2404213
	Noted
	

	R4-2404214
	Endorsed
	This is Draft CR. So need further discussion

	R4-2404481
	Endorsed
	This is Draft CR. So need further discussion

	R4-2404482
	Noted
	

	R4-2404483
	Reserved
	

	R4-2405158
	Endorsed
	This is Draft CR. So need further discussion

	R4-2405159
	Noted
	

	R4-2405789
	Endorsed
	This is Draft CR. So need further discussion

	R4-2405790
	Noted
	



