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Introduction
According to the timelines of the chairman’s guideline on feature lead summary, it can be referred as:
· Preparation phase (8.11-8.14):
· 8.10-8.11: Feature leads to prepare summary.
· 8.12-8.14: FLs to lead the discussion identifying the set of email threads. 1 email threads will be determined before 8.14.
· Official e-meeting phase (8.17-8.28):
· Deadline time reference: UTC 4:59pm
· Quiet Period
· 48 hours: UTC 12am (8.22) – UTC 11:59pm (8.23)

Sidelink synchronization issue list
This feature lead summary document captures the remaining issues of sidelink synchronization mechanism aspects for Rel-16 NR V2X based on the submitted contributions [2]-[11]. The issue list with priorities can be found as following subsection.

Issue list
[bookmark: _GoBack]After the email discussion, the priority of the issues in this meeting is determined as follows.
Top priority:
	Issue#
	Descriptions
	Tdocs
	Email suggestions

	1
	1-1
	Confirm the working assumption on SL SCS ref and granularity.
	[2, ZTE, Sanechips] [9, Samsung]
	[Samsung] [Ericsson] [LGE] [Huawei, HiSilicon] [vivo] [ZTE, Sanechips] [OPPO][Qualcomm][MediaTek]

	
	1-2
	Specify the Rx side formula to avoid mis-alignment interpretation on UL slots between Tx UE and Rx UE.
	[2, ZTE, Sanechips]
	[Samsung] [Ericsson] [vivo] [ZTE, Sanechips] [OPPO]

	
	1-3
	Absence of TDD indications in SIB1
	[3, vivo] [6, LGE] [11, Sharp]
	[Samsung] [Ericsson] [LGE] [vivo] [ZTE, Sanechips] [OPPO] [Qualcomm] [MediaTek]

	
	1-4
	TDD indications in inter-RAT case of LTE Uu controlling NR SL
	[3, vivo]
	[Samsung] [Ericsson] [vivo] [ZTE, Sanechips] [OPPO]

	
	1-5
	UL slots location indication
	[7, Huawei, HiSilicon]
	[Samsung] [Ericsson] [Huawei, HiSilicon] [vivo] [OPPO]


2nd priority (These issues can be treated during CR phase)
	Issue#
	Descriptions
	Tdocs
	Email suggestions

	2
	2-1
	SL timing determination
	[6, LGE]
	[Samsung] [Ericsson] [LGE] [Huawei, HiSilicon] [ZTE, Sanechips] [OPPO] [Qualcomm][MediaTek]

	
	2-2
	CR on SL-SSID
	[5, CATT]
	[Samsung] [Ericsson] [ZTE, Sanechips] [OPPO][MediaTek]

	
	2-3
	CR to TS 38.212
	[10, Ericsson]
	[Samsung] [Ericsson] [ZTE, Sanechips] [OPPO]

	
	2-4
	S-SSB slot collision
	[2, ZTE, Sanechips]
	[Samsung] [Ericsson] [LGE] [ZTE, Sanechips] [OPPO] [Qualcomm][MediaTek]

	
	2-5
	CR to TS 38.331
	[10, Ericsson]
	[Samsung] [Ericsson] [ZTE, Sanechips] [OPPO]



Previous issue list.
	Issue#
	Descriptions
	Tdocs

	1
	Indication of TDD configuration: 5 sub-issues
	[2, ZTE, Sanechips] [3, vivo] [6, LGE] [7, Huawei, HiSilicon] [11, Sharp] [9, Samsung]

	2
	Text proposals: 5 corrections on current specs.
	[6, LGE] [5, CATT] [10, Ericsson] [2, ZTE, Sanechips]

	3
	(Re-)selection of SyncRef in EN-DC/NE-DC network
	[4, MediaTek] [7, Huawei, HiSilicon] [9, Samsung]

	4
	UE pre-configuration for inter-RAT cas
	[3, vivo]

	5
	Offset of S-SSB in SL-BWP
	[5, CATT]

	6
	Timing offset between eNB and gNB synchronization source
	[5, CATT] [9, Samsung]

	7
	SL timing from gNBs in different frequency layers
	[4, MediaTek] [9, Samsung]

	8
	Maintenance multiple synchronization sources
	[8, OPPO] [9, Samsung]

	9
	Transmission timing in asynchronization scenario
	[8, OPPO]

	10
	SL SSID randomization
	[9, Samsung]


Indication of TDD configuration
6 companies discussed TDD configuration indication in their contributions, and the issues can be summarized as in the following table. The description with analysis and proposals can be found the following subsections.
	Sub-issue#
	Descriptions
	Tdocs

	1-1
	Confirm the working assumption on SL SCS ref and granularity.
	[2, ZTE, Sanechips] [9, Samsung]

	1-2
	Specify the Rx side formula to avoid mis-alignment interpretation on UL slots between Tx UE and Rx UE.
	[2, ZTE, Sanechips]

	1-3
	Absence of TDD indications in SIB1
	[3, vivo] [6, LGE] [11, Sharp]

	1-4
	TDD indications in inter-RAT case of LTE Uu controlling NR SL
	[3, vivo]

	1-5
	UL slots location indication
	[7, Huawei, HiSilicon]



Working Assumption Confirmation
2 companies propose to confirm the working assumption in last meeting.
[2, ZTE, Sanechips]
· Proposal 1: Confirm the working assumptions about reference SL SCS and the indication granularity of the number of UL resources in PSBCH.
[9, Samsung]
· Proposal 1: Confirm the working assumptions for UL resource indication by PSBCH content for two patterns, and no specification change is needed. 

Specify the Rx side formula
[2, ZTE, Sanechips]
From Rx UE side, the interpretation of UL slot indication could lead to mis-alignment of resource pool and consequent communication issues; It is proposed to specify the Rx side formula to ensure a common set of {, }shared by Tx and Rx UE.
· Observation 1: Current spec. description is not sufficient to always ensure the receive UE retrieves the UL slot numbers in two patterns from the PSBCH payload as that indicated in TDD-UL-DL-ConfigCommon.
· [bookmark: _Toc47554717]Proposal 2: P Capture in TS 38.213 the Rx side formula 


Note: The values of {, } are pre-configured

Absence of TDD configuration
3 companies discuss about the case when tdd-UL-DL-ConfigurationCommon is not provided in SIB1, and how to derive/indicate sl-TDD-Config in PSBCH [3, vivo] [6, LGE] [11, Sharp]. This case can happen when UE is in the cell coverage of FDD or UE is OoC case.
	
	Description
	Companies

	Alt. 1
	tdd-Config-r16
SL-TDD-Config:  set to 
	[3, vivo]

	Alt 2
	sl-TDD-Configuration
	[6, LGE]

	Alt. 3
	, , 
	[11, Sharp]



Contribution proposals:
[3, vivo]
· PSBCH content in FDD case
· Observation 1: NR TDD configuration may be absent in SIB1 in some cases, e.g., the FDD band.
· Proposal 1: When NR SL UE is in the coverage of FDD cell, the SL FDD configuration can be indicated as a dedicated codepoint, i.e., by setting Z=127 in SL-TDD-Config (i.e., set  in SL-TDD-Config to ), regardless of either eNB or gNB synchronization source.
[11, Sharp]
· Proposal 1: In case tdd-UL-DL-ConfigurationCommon is not provided, the sl-TDD-Config bits are set as follows, 
, , 
[6, LGE]
· Proposal 2: Reference SCS for tdd-UL-DL-ConfigurationCommon or sl-TDD-Configuration is equal to or smaller than the sidelink SCS. Following TP is included in TS 38.213
· Proposal 3: For transmission of an S-SS/PSBCH block, sl-TDD-Configuration in SL-PreconfigurationNR can be used for sl-TDD-Config generation. Following TP is included in TS 38.213.
TP for TS 38.213
	16.1	Synchronization procedures
<Unchanged parts omitted>
For transmission of an S-SS/PSBCH block, a UE includes a bit sequence  in the PSBCH payload to indicate sl-TDD-Config and provide a slot format over a number of slots, where
-	 if pattern1 is provided by sl-TDD-Configuration or tdd-UL-DL-ConfigurationCommon;  if both pattern1 and pattern2 are provided by sl-TDD-Configuration or tdd-UL-DL-ConfigurationCommon as described in Clause 11.1
-	 are determined based on
-	 in pattern1 as described in Table 16.1-1 for  
-	 in pattern1 and  in pattern2 as described in Table 16.1-2 for 
where  and  are as described in Clause 11.1
-	 are the 7th to 1st LSBs of , respectively
-	for , 
-	for , 
where
-	 is the number of symbols in a slot:  if cyclicPrefix-SL = “ECP”; else, 
-	 is 1 if , else  is 0
-	 is 1 if , else  is 0 
-	 is the sidelink starting symbol index provided by sl-StartSymbol
-	 is the granularity of slots indication as described in Table 16.1-2
-	, , , ,  are the parameters of TDD-UL-ConfigurationCommon as described in Clause 11.1, or the parameters of sl-TDD-Configuration as defined in [9.3, TS 38.331]
-	 corresponds to SL SCS as defined in [4, TS 38.211] and 



TDD indications in inter-RAT case
In the case of inter-RAT, the LTE TDD configuration is different from that of NR TDD in UL resource locations. One solution is that the code points 9~15 of  can be used for LTE TDD configuration indication to NR SL UE. [3, vivo]

Contribution proposals:
[3, vivo]
· [bookmark: _Ref47299777]Observation 2: The uplink resources of LTE TDD configurations are not always placed at the end of the periodicity, therefore directly reusing the formulae agreed for NR TDD configuration conversion at the last meeting to determine SL-TDD-Config in the inter-RAT case is impossible.
· [bookmark: _Ref47083373]Proposal 2: The codepoints 9~15 of  when  can be used for LTE TDD configuration indication in PSBCH as follows,
Indication of LTE TDD Configuration (X=0)
	
	LTE TDD configuration

	1, 0, 0, 1
	0

	1, 0, 1, 0
	1

	1, 0, 1, 1
	2

	1, 1, 0, 0
	3

	1, 1, 0, 1
	4

	1, 1, 1, 0
	5

	1, 1, 1, 1
	6


The associated TPs are provided below.
------------------------------------------------------ Start of Draft TP of 213-------------------------------------------------
<Unchanged parts omitted>
16.1	Synchronization procedures
For transmission of an S-SS/PSBCH block, a UE includes a bit sequence  in the PSBCH payload to indicate sl-TDD-Config and provide a slot format over a number of slots, where
-	 if pattern1 is provided by tdd-UL-DL-ConfigurationCommon, or if tdd-Config-r16 is provided;  if both pattern1 and pattern2 are provided by tdd-UL-DL-ConfigurationCommon as described in Clause 11.1
-	 are determined based on
-	 in pattern1 as described in Table 16.1-1 and LTE TDD configuration index as described in Table 16.1-2 for  
-	 in pattern1 and  in pattern2 as described in Table 16.1-32 for 
where  and  are as described in Clause 11.1
-	 are determined as follows
-	if tdd-UL-DL-ConfigurationCommon is provided
-	 are the 7th to 1st LSBs of , respectively
-	for , 
-	for , 
where
-	 is the number of symbols in a slot:  if cyclicPrefix-SL = "ECP"; else, 
-	 is 1 if , else  is 0
-	 is 1 if , else  is 0 
-	 is the sidelink starting symbol index provided by sl-StartSymbol
-	 is the granularity of slots indication as described in Table 16.1-32
-	, , , ,  are described in Clause 11.1
-	 corresponds to SL SCS as defined in [4, TS 38.211]
-	elseif tdd-Config-r16 is not provided and tdd-UL-DL-ConfigurationCommon is not provided
 are the 7th to 1st LSBs of 127
-	else
 are up to UE implementation
Table 16.1-1: Slot configuration period when one pattern is indicated
	
	Slot configuration period of pattern1
 (msec)

	0, 0, 0, 0
	0.5

	0, 0, 0, 1
	0.625

	0, 0, 1, 0
	1

	0, 0, 1, 1
	1.25

	0, 1, 0, 0
	2

	0, 1, 0, 1
	2.5

	0, 1, 1, 0
	4

	0, 1, 1, 1
	5

	1, 0, 0, 0
	10

	Reserved
	Reserved


Table 16.1-2: Indication of LTE TDD Configuration
	
	LTE TDD configuration

	1, 0, 0, 1
	0

	1, 0, 1, 0
	1

	1, 0, 1, 1
	2

	1, 1, 0, 0
	3

	1, 1, 0, 1
	4

	1, 1, 1, 0
	5

	1, 1, 1, 1
	6


---------------------------------------------------------- End of Draft TP -------------------------------------------------------

UL slots location indication
The current spec does not specify the locations of the indicated UL slots. By applying the Uu design, the UL slots should be also located at the last few slots in each TDD pattern. [7, Huawei, HiSilicon]

Contribution proposals:
[7, Huawei, HiSilicon]
· Observation 1: The locations of the UL slots in SL TDD configuration have not been clearly reflected in 38.213.
· Proposal 1: The text of 38.213 needs to be made clear that the UL slots indicated by the PSBCH content are located at the last few slots in each TDD pattern.
------------------------------   Start of Text Proposal for TS 38.213----------------------------------------
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
16.1	Synchronization procedures
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
For transmission of an S-SS/PSBCH block, a UE includes a bit sequence  in the PSBCH payload to indicate sl-TDD-Config and provide a slot format over a number of slots, where
-	 if pattern1 is provided by tdd-UL-DL-ConfigurationCommon;  if both pattern1 and pattern2 are provided by tdd-UL-DL-ConfigurationCommon as described in Clause 11.1
-	 are determined based on
-	 in pattern1 as described in Table 16.1-1 for  
-	 in pattern1 and  in pattern2 as described in Table 16.1-2 for 
where  and  are as described in Clause 11.1
-	 are the 7th to 1st LSBs of , respectively
-	for , 
	-	A slot configuration period of  msec includes  slots
	-	From the  slots, a UE assumes a last  slots include only uplink symbols
-	for , 
-	A slot configuration period of  msec includes first  slots and second  slots
-	From the  slots, a UE assumes a last  slots include only uplink symbols
-	From the  slots, a UE assumes a last  slots include only uplink symbols
where
-	 is the number of symbols in a slot:  if cyclicPrefix-SL = "ECP"; else, 
-	 is 1 if , else  is 0
-	 is 1 if , else  is 0 
-	 is the sidelink starting symbol index provided by sl-StartSymbol
-	 is the granularity of slots indication as described in Table 16.1-2
-	, , , ,  are described in Clause 11.1
-	 corresponds to SL SCS as defined in [4, TS 38.211]
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
------------------------------------------ End of Text Proposal -----------------------------------------------

Text proposals
TP: SL timing determination
In RAN1#101-e meeting, the following agreement was achieved. 1 company [6, LGE] proposes to add one section of SL timing determination similar with that in 36.211, while this definition is missing in 38.211.
	Agreements:
· For sidelink transmission, when gNB/eNB is used as the synchronization reference, the timing determination mechanism in LTE V2X is reused in NR V2X, i.e. DL timing is used.



Contribution Proposals:
[6, LGE]
· Proposal 1: According to the agreement made in RAN1#101-e meeting, the following TP is included in TS 38.211.
TP for TS 38.211
	[bookmark: _Toc454818155]8.5	Timing


Transmission of a sidelink radio frame number  from the UE shall start  seconds before the start of the corresponding timing reference frame at the UE. The UE is not required to receive the downlink transmissions in TDD configuration or the sidelink transmission earlier than  after the end of a sidelink transmission, where  is given by [7.1.2, TS 38.133].
If the UE has a serving cell fulfilling the S criterion according to [5.2.3.2, TS 38.304]


-	the timing of reference radio frame  equals that of downlink radio frame  in the cell with the same uplink carrier frequency as the sidelink and

-	 is given by [7.1.2, TS 38.133],
otherwise 

-	the timing of reference radio frame  is implicitly obtained from [TS 38.213] and

-	.



Figure xxx: Sidelink timing relation.

The quantity  equals 0.



TP: Correction on SL-SSID
1 company proposes one correction in the spec on SL-SSID, because the SL-SSID is the identity of sidelink synchronization, not the identity of sidelink.

Contribution Proposals:
[5, CATT]
· Proposal 3: Adopt the following text proposal for synchronization signals in 38.211.
	[bookmark: _Toc29230476][bookmark: _Toc36026735][bookmark: _Toc45107574]--------------------------------------------Start of Text Proposal for 38.212-----------------------------------------------
8.4.2	Synchronization signals
[bookmark: _Toc29230477][bookmark: _Toc36026736][bookmark: _Toc45107575]8.4.2.1	Physical-layer sidelink synchronization identities
There are 672 unique physical-layer sidelink synchronization identities given by
	
where  and . The sequences are divided into two sets, id_net consisting of  and id_oon consisting of .
----------------------------------------------------End of Text Proposal -----------------------------------------------------



TP: Correction to TS 38.212
Contribution Proposals:
[10, Ericsson]
· Remove the clause 8.1.1 in TS 38.212 since the process does not apply to PSBCH and make some modifications to the text in 8.1 to address this issue
	----------------------------------------------------begin text proposal for 38.212-----------------------------------------------
8.1 Sidelink broadcast channel
The processing for SL-BCH transport channel follows the BCH according to clause 7.1, with the following changes:
-	Clause 7.1.1 for PBCH payload generation is not performed.
-	Clause 7.1.2 for scrambling is not performed.
-	In clause 7.1.5, the rate matching output sequence length E = 1386 when higher layer parameter cyclicPrefix is configured, otherwise, E = 1782.
8.1.1 PSBCH payload generation
8.2 Sidelink shared channel
----------------------------------------------------end text proposal for 38.212-----------------------------------------------



TP: S-SSB slot collision with DL/Flexible slots
In RAN1#101-e meeting, the following agreement is achieved. According to this agreement, 1 company [2, ZTE, Sanechips] proposes to explicitly reflect the agreement in the spec 38.213, which is that S-SSB Tx resources cannot be DL/Flexible slots.
	Agreements:
S-SSB transmission/reception slots are in cell-specific UL resources in Uu.



Contribution Proposals:
[bookmark: _Toc7710][bookmark: _Toc23437][bookmark: _Toc23068][bookmark: _Toc5539][bookmark: _Toc13788][bookmark: _Toc6465][bookmark: _Toc47554721][bookmark: _Toc28518][2, ZTE, Sanechips]
· Proposal 3: To adopt the following TP for 38.213.
	16.1	Synchronization procedures
......
---------------------------------- < Unchanged parts are omitted > -----------------------------------------
A UE is provided, by numSSBwithinPeriod-SL, a number  of S-SS/PSBCH blocks in a period of 16 frames. The UE assumes that a transmission of the S-SS/PSBCH blocks in the period is with a periodicity of 16 frames. The UE determines indexes of slots that include S-SS/PSBCH block as +, where
-	index 0 corresponds to a first slot in a frame with SFN satisfying 
-	 is a S-SS/PSBCH block index within the number of S-SS/PSBCH blocks in the period, with 
-	 is a slot offset from a start of the period to the first slot including S-SS/PSBCH block, provided by timeOffsetSSB-SL
-	 is a slot interval between S-SS/PSBCH blocks, provided by timeIntervalSSB-SL 
The UE does not expect the set of symbols of the slot configured for S-SSB transmission and reception to be indicated as downlink/flexible by TDD-UL-DL-ConfigCommon
---------------------------------- < Unchanged parts are omitted > -----------------------------------------



TP: Correction to TS 38.331
Contribution Proposals:
[10, Ericsson]
· Observation 1: The RRC specification should include a reference to [16.1, TS 38.213] in [5.8.9.4.3, TS 38.331] in order to generate the PSBCH SL-TDD configuration values from the TDD-UL-DL-ConfigCommon for both RRC configuration and pre-configuration as agreed in RAN1. [12]


(Re-)selection of SyncRef in EN-DC/NE-DC network
2 companies propose to have some definition/restrictions on the current syncref selection mechanism which is ambiguous for UEs with EN-DC/NE-DC operations. [4, MediaTek] [7, Huawei, HiSilicon]
1 company has different view on the current design [9, Samsung]. RAN2 has already concluded and specified that only MCG controls NR V2X UEs in EN-DC/NE-DC scenarios and SCG does not provide any information about NR V2X. It means that only eNB in EN-DC and only gNB in NE-DC can provide parameters related to (re-)selection of SyncRef.

Contribution Proposals:
[4, MediaTek]
· [bookmark: _Ref20669724][bookmark: _Ref24202084][bookmark: _Ref19958513]Observation 1: The rule of selecting the synchronous reference source is ambiguous for UEs with EN/NE-DC operations.
· UE will always select gNB cell as the synchronization source because the timing requirement for gNB defined by RAN4 is better than eNB.
· UE should select the cell with better RSRP because the cell with better RSRP is more reliable.
· UE will always choose fixed base station (e.g., always NR gNB) as synchronization source when both gNB and eNB’s RSRP are good enough because the timing requirement for gNB is better than eNB.
· [bookmark: _Ref20670058][bookmark: _Ref24202106][bookmark: _Ref19958516]Proposal 2: UEs in the EN/NE-DC operation shall always select gNB (or always select eNB) as synchronization reference source by (pre-)configuration when both PCell and PSCell’s RSRP values are higher than a threshold (pre-)configured by network. 
[7, Huawei, HiSilicon]
· Proposal 2: When network type synchronization source is (pre-)configured, separate downlink RSRP thresholds for eNB or gNB can be configured, to help choose a better synchronization source.
[9, Samsung]
· Proposal 6: No further consideration on the rule to select SyncRef for EN-DC/NE-DC scenarios is necessary in Rel-16.

UE pre-configuration for inter-RAT case
1 company [3, vivo] discussed incompatibility issue when NR UE is in coverage of eNB. The LTE TDD configuration received by the InC UE is different from the configuration indicated by SL-PreconfigurationNR pre-configured in the partial-coverage UE since SL-PreconfigurationNR specified in TS 38.331 only presets NR TDD configuration. With proposal 3, both NR and LTE TDD configuration can be pre-configured by SL-TDD-Config, and there is no need to define a new IE for LTE TDD in NR SL pre-configuration.

Contribution Proposals:
[3, vivo]
· [bookmark: _Ref47102149]Observation 3: If NR V2X UE is operating on a LTE TDD carrier deployed with LTE TDD config 4~6, there is a conflict between the TDD pattern of NR sidelink preconfiguration (SL-PreconfigurationNR) and the TDD pattern of LTE Uu, since LTE TDD configuration information is not compatible with TDD-UL-DL-ConfigCommon.
· [bookmark: _Ref47084573]Proposal 3: TDD-UL-DL-ConfigCommon is replaced with SL-TDD-Config as the value of sl-TDD-Configuration-r16 in SL-PreconfigurationNR.



Offset of S-SSB in SL-BWP
1 company [5, CATT] proposes to introduce a new RRC parameter to define the offset between the lowest PRB of S-SSB and the lowest PRB of SL-BWP. According to the current spec, there is not any definition to align the lowest PRB index between S-SSB and SL BWP.

Contribution Proposals:
[5, CATT]
· [bookmark: _Ref36563125][bookmark: _Ref39957535]Proposal 1: A new RRC parameter is needed to define the offset between the lowest PRB of S-SSB and the lowest PRB of SL-BWP.

Timing offset between eNB and gNB synchronization sources
2 companies discusses about timing offset between eNB and gNB.
	Timing offset indication between eNB and gNB
	Company

	Support
	[5, CATT]

	NOT support
	[9, Samsung]



Contribution Proposals:
[5, CATT]
· [bookmark: _Ref46589390]Proposal 2: In order to let V2X UE derive a unified timing, the timing offset between gNB and eNB should be informed to V2X UE.
· The timing offset between gNB and eNB should be also considered since NR supports different timing between eNB and gNB
[9, Samsung]
· Proposal 2: No further consideration on indication of timing offset between eNB and gNB is necessary in Rel-16.
· For EN-DC/NE-DC operations only, it is not necessary because only MCG controls V2X UEs in DC operations. For Rel-16, if UE detects synchronization signals directly (or indirectly) transmitted from both eNB and gNB, the UE have to be synchronized with either of them providing higher RSRP (the RSRP will not be the same by measurement).

SL timing from gNBs in different frequency layers
In LTE V2X, DFN offset with up to 1ms was introduced for V2X UEs synced with GNSS to derive the eNB timing on the frequency shared for both uu and SL operations. The purpose is to align GNSS timing with eNB timing to avoid the mutual interference between V2X UEs and cellular UEs due to the different timing references. When UEs are synchronized to gNBs in different frequency layers without synchronization, the issue should be considered. [4, MediaTek]
· Scenario 2: UEs are synced to GNSS and/or intra/inter-frequency BSs wherein BSs are synced within the same frequency layer but asynced across the frequency layers 
· Solution: The new signaling, OffsetCommonGNSS (including DFN offset, slot offset and/or symbol offset),  is provided by BSs with a common value for the corresponding V2X frequency layer to derive the common SL timing on the V2X frequency layer from the current serving cell timing based on a common reference GNSS timing.

Different view is provided in [9, Samsung]. Current specification already supports DFN offset to align GNSS timing with gNB timing, which results in avoiding the mutual interference between V2X UEs and cellular UEs. Besides, new RRC parameter is not preferred at current stage.
	SL timing from gNBs in different freq. layers
	Company

	Support
	[4, MediaTek]

	NOT support
	[9, Samsung]



Contribution Proposals:
[4, MediaTek]
· [bookmark: _Ref15833618]Proposal 1: For Scenario 2 (i.e., UEs are synced to GNSS and/or gNBs in the different frequency layers wherein gNBs are synced within the same frequency layer but asynced across the frequency layers), the new signaling, e.g., OffsetCommonGNSS , should be provided by gNBs for the corresponding V2X frequency layer to derive the common SL timing based on a common reference GNSS timing.
[9, Samsung]
· Proposal 3: No further optimization to align the timing of GNSS and/or gNBs in different frequency layers is necessary in Rel-16.

Maintenance multiple synchronization sources
When eNB/gNB is/are taken as sync source, each UE needs to maintain multiple sync sources in case gNBs are not synchronized to each other [8, OPPO]. But in [9, Samsung], different view is provided that no consideration on synchronization to multiple sources is necessary in Rel-16. In current spec, UE does not change synchronization source even though a new synchronization source with higher priority than current synchronization source appears and condition on synchronization (re-)selection is met.
	Maintenance of multiple sync sources
	Company

	Support
	[8, OPPO]

	NOT support
	[9, Samsung]



Contribution Proposals:
[8, OPPO]
· Proposal 1: It supports to maintain multiple synchronization sources in NR-V2X. 
[9, Samsung]
· Proposal 5: No consideration on synchronization to multiple sources is necessary in Rel-16.

Transmission timing in asynchronization scenario
As shown in the following figure, gNB1 and gNB2 are not synchronized. UE2 needs to use the timing of gNB2 but not gNB1 [8, OPPO].

Contribution Proposals:
[8, OPPO]
· Proposal 2: TX UE transmits PSCCH/PSSCH/PSFCH based on the timing of its own sync source in case of asynchronization scenarios. 



SL SSID randomization
If the UE changes SL SSID and synchronization offset, performance of synchronization source is degraded and such behavior should be avoided. UE does not change the SL SSID and synchronization offset, which is applied to both LTE and NR V2X. [9, Samsung]

Contribution Proposals:
[9, Samsung]
· Proposal 4: No further clarification on SLSS ID randomization and specification change are necessary.
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Appendix: RAN1 agreements on synchronization

RAN1#94 agreements:

Agreements:
· NR V2X Sidelink Synchronization includes at least the following
· Sidelink synchronization signal(s)
· PSBCH
· Sidelink synchronization sources and procedure(s)
· Study potential synchronization sources –GNSS, gNB, eNB, UE, LTE UE
· Note: this doesn’t mean all of them are to be supported

RAN1#94bis agreements:

Agreements:
At least GNSS, gNB, NR UE, and eNB are supported as the synchronization source for NR V2X.
eNB as a synchronization source for NR V2X UEs supporting LTE Uu/PC5 or Uu only (no change to the eNB behaviour) 
Whether a source is supported is for further NR V2X UE capability consideration

Agreements:
NR V2X sidelink operation includes the following cases:
NR V2X sidelink is synchronized with LTE V2X sidelink
NR V2X sidelink synchronization procedure operates independently to the LTE V2X sidelink synchronization procedure

Working assumption:
· For the purpose of evaluation, the initial frequency error should be within ±[5] ppm with the assumption of uniform distribution [-5, 5] for NR V2X sidelink synchronization.
· Note: This is the error of the local oscillator for the Tx and Rx with respect to the absolute carrier frequency.

Agreements:
· The design of NR V2X sidelink synchronization signals and PSBCH uses NR SSB structure as the starting point with the following properties,
· NR V2X synchronization signals include sidelink PSS (S-PSS) and sidelink SSS (S-SSS) and are structured with PSBCH in a block format (S-SSB)

Agreements:
· Periodic transmission of S-SSB in NR V2X  is supported
· FFS:  whether one/more S-SSB is transmitted in a period

RAN1#95 agreements

Agreements:
· Confirm the working assumption that initial frequency error before synchronized to any synchronization source should be within ±5 ppm for the purpose of evaluation.  

Agreements:
· S-SSB has the same numerology, which includes SCS and CP length, as that of control and data channels for a given carrier 

Agreements:
· The transmission bandwidth for S-SSB is within the BW of the (pre)-configured SL-BWP.  
· FFS:  The actual transmission BW for S-SSB and sync raster

Agreements:
· For evaluation of V2X S-SSB, the transmission bandwidth of S-SSB is in proportion to the SCS for the design of V2X S-SSB.  
· Alt1: 24 PRBs 
· Alt2: 20 PRBs  
· Other values are not precluded

Agreements:
· For the evaluation of S-PSS/S-SSS, the sequences and/or polynomials used in NR Uu PSS/SSS are used as the starting point of the NR V2X S-PSS/S-SSS design.
· Others are not precluded.

Agreements:
· The aspects of synchronization sequence for NR V2X to be considered for the evaluation include,
· The length of S-PSS and S-SSS sequences
· If and how to distinguish from NR Uu PSS and SSS sequences
· The number of NR SL-SSID targeted in the design of NR V2X S-PSS/S-SSS 
· Use cases of NR SL-SSID should be addressed

Agreements:
· Using the below table as a starting point for evaluation assumptions for sidelink synchronization LLS.
· Detection probability of S-PSS/S-SSS
· Decoding BLER of PSBCH
· Check further offline regarding UE speeds (absolute vs. relative, including current channel model assumptions in the TR)  on Friday, confirmed to be relative speed and thus, the speeds in the table below need to be doubled
· Discuss further offline payload size of PSBCH  to revisit in the next RAN1 meeting. Companies to report the assumed payload size of PSBCH in their evaluations

	 
	Below 6GHz
	Above 6GHz

	Carrier Frequency
	6 GHz
	30 GHz

	Channel Model
	CDL channel models 

	Subcarrier Spacing(s)
	15, 30, 60 kHz
	60, 120 kHz

	SNR Range
	> -6 dB
	> -6 dB

	UE Speed
	3 km/h, 120 km/h  (mandatory)
30km/h, 250 km/h (optional)
	3 km/hr, 120 km/h (mandatory)

	Interference model
	Scenario 1: no interference
Scenario 2: effect of interference includes in the model
	Scenario 1: no interference


	Initial Frequency Offset

	TX: Uniform distribution within [-5, 5] ppm of nominal carrier frequency
RX: Uniform distribution within [-5, 5] ppm of nominal carrier frequency



Agreements:
· The study of NR V2X synchronization includes synchronization based on S-SSB  
· The study also includes use of other sidelink signals/channels (e.g., other RSs in the SL, using PSSCH, using PSCCH, etc.) for the sidelink synchronization

RAN1#AH-1901 agreements:

Agreements:
· For NR SLSS, as the baseline:
· The sequence type for S-PSS is the same type as the M-sequence used for NR-PSS
· The sequence type for S-SSS is the same type as the Gold sequence for NR-SSS

Agreements:
· The frequency location for S-SSB is (pre-) configured
· Note: it implies that there is no intended hypothses detection in frequency location of S-SSB performed by the UE for a carrier in a given band
· Note: the potential frequency locations for the (pre-)configured frequency location may be restricted, up to RAN4

Further discussion offline to identify several potential options for SL-SSB in terms of combinations of # of RBs and # of symbols for S-PSS/S-SSS, for additional more focused evaluations

Agreements:
· Combination 1:  
· Time domain: 2 symbol of length-127 S-PSS, 2 symbol of length-127 S-SSS 
· Frequency domain:11 or 12 RBs
· BW containing S-SSB: 
· 2.5 MHz for 15 kHz SCS
· 5 MHz for 30 kHz SCS
· 10 MHz for 60 kHz SCS
· 20 MHz for 120 kHz SCS
· Combination 2:  
· Time domain: 2 symbol of length-127 S-PSS, 2 symbol of  length-127 S-SSS 
· Frequency domain:  20 RBs
· BW containing S-SSB: 
· 5 MHz for 15 kHz SCS
· 10 MHz for 30 kHz SCS
· 20 MHz for 60 kHz SCS
· 40 MHz for 120 kHz SCS
· Combination 3:  
· Time domain: 1 symbol of length-127 S-PSS, 1 symbol of  length-127 S-SSS 
· Frequency domain:  20 RBs
· BW containing S-SSB: 
· 5 MHz for 15 kHz SCS
· 10 MHz for 30 kHz SCS
· 20 MHz for 60 kHz SCS
· 40 MHz for 120 kHz SCS
· Combination 4:  
· Time domain: 1 symbol of length-255 S-PSS, 1 symbol of  length-255 S-SSS 
· Frequency domain:  24 RBs
· BW containing S-SSB: 
· 5 MHz for 15 kHz SCS
· 10 MHz for 30 kHz SCS
· 20 MHz for 60 kHz SCS
· 40 MHz for 120 kHz SCS
· Other combinations are not precluded.
· Note:  Company should specify the assumptions, such as total energy per SSB, when the performance results are compared between different combinations.  

Agreements:
· Design Target for NR S-PSS/S-SSS:
· At least for 15 kHz SCS NR S-PSS/S-SSS, same or better coverage to that of LTE under the same Tx/Rx configuration
· Coverage:  measured in terms of coupling loss 
· MCL = P_Tx – (NF + N_floor + SINR)
· N_floor = -174 +10 log (BW)
· P_Tx = 23 dBm
· NF = 9 dB 
· SINR = -6 dB for LTE as the reference
· Companies to report detailed assumptions e.g. the detection method/probability/etc. for the target SINR

Agreements:
For the evaluation at next meeting, sequence length of  S-PSS/S-SSS for all evaluated SCS is assumed the same as that of S-PSS/S-SSS with 15 kHz SCS    
· Other sequence lengths are not precluded

Agreements:
· At least for single-carrier operation:
· For the SL synchronization procedure, each type of synchronization reference has a respective sync priority 
· FFS the priority between eNB and gNB (if necessary)
· For the SL synchronization procedure, among the available references, a UE selects the synchronization reference with the highest priority as the reference to derive its transmission timing
· FFS other potential usage
· FFS how to handle the case when there are two or more references of a same priority to be selected as the highest priority

RAN1#96 agreements:

Agreements:
· Whether GNSS-based synchronization or gNB/eNB-based synchronization is used is (pre)-configured.  
· The following table is a working assumption
	GNSS-based synchronization
	gNB/eNB-based synchronization

	· P0: GNSS 
· P1: the following UE has the same priority: 
· UE directly synchronized to GNSS 
· P2: the following UE has the same priority: 
· UE indirectly synchronized to GNSS
· P3: the remaining UEs have the lowest priority.
	· P0: gNB/eNB
· P1’: UE directly synchronized to gNB/eNB 
· P2’: UE indirectly synchronized to gNB/eNB 
· P3’: GNSS 
· P4’: UE directly synchronized to GNSS 
· P5’: UE indirectly synchronized to GNSS
· P6’: the remaining UEs have the lowest priority. 



Agreements:
1. NR V2X supports using a sidelink RS for synchronization purpose
0. Applicable only on unlicensed (ITS) carrier with no network deployment on this carrier
0. This RS is not a standalone RS and not part of SLSS.  
0. This RS will not appear in the synchronization procedure for the selection of sync sources.
0. RS used for the synchronization purpose would not impact any sidelink RS design
0. FFS:  Whether this RS is DM RS or other RS
0. FFS: Whether this could be achieved by UE implementation 
0. FFS: Specification impact 

RAN1#96bis agreements:

Agreements:
· RAN1 will consider the design of NR SLSS where 
· S-PSS of LTE and NR candidates have similar PAPR.
· S-SSS of LTE and NR candidates have similar PAPR.
· SLSS design should take into consideration PAPR difference between S-PSS and S-SSS.

Agreements:
· In NR V2X, S-SSB bandwidth is 11RBs. 
· PSBCH spans 11RBs.
· The S-SSB is designed following combination 1.
· Length-127 M-sequences for S-PSS and length-127 Gold sequences for S-SSS
· Two symbols are used for each of S-PSS and S-SSS, respectively.

Agreements:
· For the evaluation of PSBCH performance, the payload size of NR V2X PSBCH is 56 bits including 24 bits of CRC.

RAN1#97 agreements:

Working assumption:
· For the NR SLSS, 
· Same sequence is used for both symbols of S-PSS
· Same sequence is used for both symbols of S-SSS

Agreements:
The impact on detection probability performance of having or not having a transient period between S-PSS and S-SSS symbols is used to evaluate the following:
· Alt 1: S-PSS symbols and S-SSS symbols are adjacent.
· Alt 2: S-PSS symbols and S-SSS symbols are not adjacent.
FFS (aim to conclude this week – see below)
· The power difference between S-PSS and S-SSS symbols.
· The transient duration.

Agreements:
The following parameters are assumed for evaluation:
· Power Difference for S-PSS and S-SSS symbols:
· Opt.1) MPR values: S-PSS = 0 dB, S-SSS = 3 dB;
· Opt.2) MPR values: S-PSS = 3 dB, S-SSS = 3 dB
· Opt.3) companies to report the assumed MPR values
· Transient period is
· 10us for FR1; 5us for FR2
· Waveform puncturing during the transient period
· S-PSS detection search window: 80ms and 160ms

Agreements:
· In NR V2X, from transmitter perspective, the period (P1 in unit of ms) of S-SSB(s) transmission is the same for all SCS, for further down-selection:
· Alt 1: the number of S-SSB(s) transmitted within P1is (pre-)configurable.
· Alt 2: the number of S-SSB(s) transmitted is fixed within P1 per SCS.
· Alt 3: only one S-SSB for all SCS is transmitted within P1.

Agreements:
At least for evaluation, one S-SSB transmission with at least the following periodicity:
· 160ms period at least for 15kHz SCS.
· FFS other value(s)

RAN1#98 agreements:

Agreements:
· For S-SSB pattern design, the first symbol is PSBCH
· Note: no specific symbol(s) reserved for AGC tuning

Agreements:
The number of NR V2X SSID is 672 with the combination of {2 S-PSS candidates * 336 S-SSS candidates}.

Agreements:
· NR S-SSB structure for NCP is as follows:
[image: ]
· For the case of ECP, the structure is the same as the above except that the number of PSBCH symbols after S-SSS is only 6
Send LS to RAN4 (R1-1909788, Teng, CATT) with the above agreements, and add:
· It is up to RAN4 to decide whether a transient period is necessary or not. If so, to address the transient period, one possibility is to shift the symbols starting the first S-SSS symbol by at least one symbol. 
The draft LS is approved with the following updates:
· Remove the 2nd & the 3rd last agreements
· , and respectfully asks RAN4’s feedbacks on whether a transient period is needed or not
With the final LS in R1-1909874

Agreements:
· 160ms is supported as the S-SSB periodicity for all SCS.
· The number of S-SSB transmissions within one S-SSB period is (pre)configurable
The following values with change marks are further agreed:
· Note: the values in bracket are subject to further discussion regarding potential removal all-together
For FR1:
· For 15kHz SCS, {1, [2]}
· For 30kHz SCS, {1, 2, [4]}
· For 60kHz SCS, {1, 2, 4, [8]}
For FR2:
· For 60kHz SCS, {1, 2, 4, 8, 16, 32}
· For 120kHz SCS, {1, 2, 4, 8, 16, 32, 64}
· FFS details for the multiple S-SSB transmissions within one S-SSB period (the set of slots, repetition?, etc.)

Agreements:
· RS based synchronization can be supported by UE implementation without RAN1 specification impact.

RAN1#98bis agreements:

Agreements:
· When two or more UE synchronization sources have same priority, S-SSB RSRP is used for the selection of the synchronization source.

Agreements:
· The following fields with “green” background are agreed
	PSBCH contents
	Number of bits
	Notes

	DFN
	
	

	Indication of TDD configuration
	
	System-wide information, e.g. TDD-UL-DL common configuration and/or potential SL slots

	SL-BWP information
	
	

	In-coverage indicator
	
	

	Type of sync source
	
	

	Slot index within a subframe
	
	

	???
	
	

	CRC
	24
	

	Total bits
	
	



Agreements:
· The procedure for signalling, identifying priority for one or more synchronization references and selecting the synchronization reference from the LTE is re-used (as a working assumption) for NR SL
· FFS SSIDs used for each priority
· FFS other potential impacts due to P3/P4/P5
· FFS whether there is an issue with prioritization among references of the same priority
Send an LS to RAN2 regarding the above – Teng (CATT), R1-1911710, which is approved (by adding cc-ing to RAN4) with final LS in R1-1911718.

Agreements:
672 SL-SSIDs are divided into 2 sets to indicate different synchronization priorities following a similar approach as in LTE-V2X: 
· Set id_net {0, 1, …, 335}
· Set id_oon{336, 337, 338, …, 671}
· The usage of 0 is the same as 0 as in LTE
· The usage of 336 is the same as 168 as in LTE
· The usage of 337 is the same as 169 as in LTE

Agreements:
· Do not support 2/4/8 as the number of S-SSB transmissions within one S-SSB period for 15/30/60 KHz SCS for FR1, respectively.

RAN1#99 agreements:

Agreements:
Confirm the working assumptions that the same sequence is used for both symbols of S-PSS and the same sequence is used for both symbols of S-SSS.

Agreements:
· Proposal 4 in R1-1912157 is agreed

Agreements:
The in-coverage indicator as included in PSBCH payload is 1-bit.

Agreements:
For PSBCH DM-RS RE position: 
· No shift in frequency domain is adopted.

Agreements:
For PSBCH DM-RS RE position: 
· Every symbol of PSBCH contains the DM-RS. 

Agreements:
· The S-SSB resources in time domain is (pre-)configured.

Agreements:
S-PSS uses the same polynomial (i.e., x7+x4+1) and the same initial value, but different cyclic shifts {22, 65} to that of NR DL-PSS.

Agreements:
S-SSS reuses, the same polynomials, initial values and cyclic shifts as that of the Gold sequences of NR DL-SSS.

Agreements:
· The triggering of S-SSB transmission in NR V2X reuses the same mechanism that in LTE V2X.

Agreements:
· The S-SSBs within the period of 160ms are distributed with the same interval with the following (pre-)configured parameters:
· The offset from the start of the S-SSB period to the first S-SSB
· The interval between neighboring S-SSBs

Working assumption:
· PSBCH payload size is 56 bits including 24 bits of CRC.

Agreements:
· Note: “green” already earlier; “blue” new agreements, “brown” working assumption, “change marks” for updates

	PSBCH contents
	Number of bits
	Notes

	DFN
	10
	

	Indication of TDD configuration
	12 
	System-wide information, e.g. TDD-UL-DL common configuration and/or potential SL slots

	Slot index
	7
	Note: Up to 3 bits can be carried in DM-RS or in PBCH payload.

	In-coverage indicator
	1
	

	Reserve bits
	
	

	CRC
	24
	

	Total bits
	56
	



RAN1#100-e agreements:
Agreement:
· Slot-level indication is supported in TDD configuration indication.
Agreements:
The TDD configuration indication is done as follows:
· X bits to indicate patterns + Y bits to indicate periodicity + Z bits to indicate UL slots.
· FFS the values of X, Y and Z.
· Total Z bits to indicate UL slots in pattern 1 and pattern 2 respectively if two patterns are configured.
Agreement:
· SL SSID is used for DM-RS sequence initialization in PSBCH.

Agreements:
The DM-RS sequence initialization for PSBCH is to be down-selected one from the following Alts:
· Alt 1: , where  is 3 LSBs of S-SSB index.
· Alt 2: 
Agreement:
· Scrambling for PSBCH is processed after rate matching.
Agreement:
· NR PSBCH scrambling sequence is initialized with  at the start of each PSBCH block.
Agreements:
The following TP on S-PSS/S-SSS frequency position in S-SSB is endorsed.
------------------------------------------------------ Start of Draft TP of 38. 211----------------------------------------------
<Unchanged parts omitted>
Table 8.4.3.1-1: Resources within an S-SS/PSBCH block for S-PSS, S-SSS, PSBCH, and DM-RS.
	Channel or signal
	OFDM symbol number 
relative to the start of an S-SS/PSBCH block
	Subcarrier number 
relative to the start of an S-SS/PSBCH block

	S-PSS
	1, 2
	2-128

	S-SSS
	3, 4
	2-128

	Set to 0
	1,2,3,4
	0,1, 129,130,131

	PSBCH
	0, 5,6, …,
	0,1,…,131

	DM-RS for PSBCH
	0, 5,6, …,
	0, 4, 8, …., 128


---------------------------------------------------------- End of Draft TP -------------------------------------------------------
Agreements:
· Downlink pathloss based S-SSB open-loop power control is supported.
· The transmission power is same for S-PSS, S-SSS, and PSBCH symbol.

RAN1#100bis-e agreements:
Agreements:
· For indication of TDD configuration:
· X=1 bit indicates the number of patterns
· Value 0 indicates one pattern is used.
· Value 1 indicates two patterns are used.
· Y=4 bits indicate the periodicity information
· When one pattern is used, Y indicates the periodicity of the pattern.
· When two patterns are used, Y jointly indicates the periodicities of the two patterns.
· Z=7 bits indicate the UL slots
· UL slots are jointly indicated by 7 bits when two patterns are configured.
· FFS other details.

Agreements:
· The DM-RS sequence initialization for PSBCH can be c_init=N_ID^SL
· QCL mechanism is not supported for S-SSB receptions in Rel-16 NR V2X.

-------------------------------------------------Start of Draft TP for 38.211---------------------------------------------
8.4.1.4 Demodulation reference signals for PSBCH
8.4.1.4.1 Sequence generation
The reference-signal sequence  for an S-SS/PSBCH block is defined by

where  is given by clause 5.2. The scrambling sequence generator shall be initialized at the start of each S-SS/PSBCH block occasion with 
.
--------------------------------------------------------End of Draft TP for 38.211 ----------------------------------------

Conclusion:
· The ambiguity of SSID(SSID=337) between P2 and P6 exists when the GNSS is the highest priority, and it can be resolved by proper configuration (e.g. only configure 2 synchronization resources).
Conclusion:
· (for issue #7 in the summary) The previous agreements includes that the synchronization resource set is following LTE-V2X mechanism.
· (for issue #8 in the summary) There is no more clarification is needed, since the current S-SSB timing determination mechanism has no issue left.

Agreements:
· The slot number within a frame used for NR sidelink communication is derived from the following formula:
SlotNumber= Floor ((Tcurrent –Tref–offsetDFN)*2μ) mod (10*2μ),
Where Tcurrent, Tref, offsetDFN are defined in 38.331, and μ=0/1/2/3 corresponding to the 15/30/60/120 kHz of SCS for SL, respectively.
· Send and LS to RAN2 regarding the above.
LS till 4/30 – the latest draft LS is approved. Final LS in R1-2002990 (summary in R1-2002397). 

RAN1#101-e agreements:
Agreements:
For indication of TDD configuration, the pattern(s) indication (X) and periodicity indication (Y) follows the two tables below:
Table 1. Periodicity indication Y with single TDD pattern (X=0)
	Periodicity indication Y
	P (ms)
	Single pattern

	
	
	

	0
	0.5
	0.5

	1
	0.625
	0.625

	2
	1
	1

	3
	1.25
	1.25

	4
	2
	2

	5
	2.5
	2.5

	6
	4
	4

	7
	5
	5

	8
	10
	10

	9-15
	Reserved


Table 2. Periodicity indication Y with two TDD patterns (X=1)
	Periodicity indication Y
	P+P2 (ms)
	Two patterns

	
	
	P
	P2

	0
	1
	0.5
	0.5

	1
	1.25
	0.625
	0.625

	2
	2
	1
	1

	3
	2.5
	0.5
	2

	4
	2.5
	1.25
	1.25

	5
	2.5
	2
	0.5

	6
	4
	1
	3

	7
	4
	2
	2

	8
	4
	3
	1

	9
	5
	1
	4

	10
	5
	2
	3

	11
	5
	2.5
	2.5

	12
	5
	3
	2

	13
	5
	4
	1

	14
	10
	5
	5

	15
	20
	10
	10



Agreements:
· Confirm the working assumptions in RAN1#99 for the PSBCH contents for NR SL Rel-16, and reserve bits are 2.
Agreements:
· When transmitting PSBCH, UE derives the values of X/Y/Z; from RRC configuration of TDD-UL-DL-ConfigCommon and maps them to the “indication of TDD configuration” field of PSBCH.
Agreements:
· If at least Y-th, (Y+1)-th, ....., (Y+X-1)-th symbols in a slot semi-statically for UL as indicated in TDD-UL-DL-ConfigCommon, where
· X is sl-LengthSymbols
·  Y is sl-StartSymbol
this slot can be indicated by PSBCH. 
NOTE: X and Y in this proposal are different from the X/Y/Z in PSBCH.

Agreements:
For indication of the UL slots by Z,
· If single pattern is configured, Z bits indicate the UL slot number in the pattern is n.
· If two patterns are configured, Z bits indicate the state index derived by the UL slots,

Where
· n1 is the number of UL slots in the first pattern,
· n2 is the number of UL slots in the second pattern,
· P is the periodicity in units of ms of the first pattern,
· w is the granularity of resource indication,
·  is (working assumption)
· Alt 1: 0/1/2/3 corresponds to the 15/30/60/120 kHz SCS for SL respectively.
· Alt 2: 2 corresponds to 60 kHz SCS for FR1, and 3 corresponds to 120kHz for FR2.

Agreements:
For indication of the granularity of UL resources,
· If single pattern is configured, the granularity of the number of UL resources indicated by SL-TDD-Config is 1 slot.
· If two patterns are configured, the granularity of the number of UL resources indicated by SL-TDD-Config follows the table below (as a working assumption)
	Periodicity indication Y
	P+P2 (ms)
	Two patterns
	Granularity in slots with different SCS

	
	
	P
	P2
	15kHz
	30 kHz
	60 kHz
	120 kHz

	0
	1
	0.5
	0.5
	1

	1
	1.25
	0.625
	0.625
	

	2
	2
	1
	1
	

	3
	2.5
	0.5
	2
	

	4
	2.5
	1.25
	1.25
	

	5
	2.5
	2
	0.5
	

	6
	4
	1
	3
	1
	2

	7
	4
	2
	2
	
	

	8
	4
	3
	1
	
	

	9
	5
	1
	4
	
	

	10
	5
	2
	3
	
	

	11
	5
	2.5
	2.5
	
	

	12
	5
	3
	2
	
	

	13
	5
	4
	1
	
	

	14
	10
	5
	5
	1
	2
	4

	15
	20
	10
	10
	1
	2
	4
	8



Update on 6/9 – latest TP (38.213) is endorsed, as in R1-2005099.

Agreements:
The first OFDM symbol in an S-SS/PSBCH block is mapped to the first OFDM symbol in the slot.
	----------------------------------------------------Start of draft TP for 38.211----------------------------------------------------
8.4.3.1   Time-frequency structure of an S-SS/PSBCH block
In the time domain, an S-SS/PSBCH block consists of NsymbS-SSB OFDM symbols, numbered in increasing order from 0 to NsymbS-SSB - 1 within the S-SS/PSBCH block, where S-PSS, S-SSS, and PSBCH with associated DM-RS are mapped to symbols as given by Table 8.4.3.1-1. The number of OFDM symbols in an S-SS/PSBCH block NsymbS-SSB = 13 for normal cyclic prefix and NsymbS-SSB= 11 for extended cyclic prefix. The first OFDM symbol in an S-SS/PSBCH block is the first OFDM symbol in the slot.
--------------------------------------------------< Unchanged parts are omitted >-------------------------------------------------
-----------------------------------------------------End of draft TP for 38.211-----------------------------------------------------



Agreements:
· For sidelink transmission, when gNB/eNB is used as the synchronization reference, the timing determination mechanism in LTE V2X is reused in NR V2X, i.e. DL timing is used.
· Send an LS to RAN4 asking for feedback, if any

Agreements:
· Adopt the following 38.213 TP 
---
16.2.X   Operation for in-device coexistence
If a first channel/signal using E-UTRA radio access and a second channel/signal using NR radio access occur to a UE, when 
· the first channel/signal using E-UTRA radio access and the second channel/signal using NR radio access are time-division multiplexed, and
· the frame indexes of the first channel/signal using E-UTRA radio access and the frame indexes of the second channel/signal using NR radio access are known to the UE,
the UE transmits or receives the channel/signal so that the subframe boundary of the second channel/signal using NR radio access is aligned with the subframe boundary of the first channel/signal using E-UTRA radio access. It is up to UE implementation how to achieve subframe boundary alignment.
--------------------------------------------------< Unchanged parts are omitted >-------------------------------------------------

LS? The draft LS is approved. Fianl LS in R1-2004999  updated to R1-2005098 (fixed a typo)

Agreements:
S-SSB transmission/reception slots are in cell-specific UL resources in Uu.
 Other proposals? 6/1  6/2
Update on on 6/2:
Conclusion:
UE assumes that the same SL BWP is (pre-)configured for both RRC idle (or out of coverage) UEs and RRC connected UEs.

Agreements:
· Adopt the following TP (38.213, Section 16.1)
<Unchanged parts omitted>
For reception of a S-SS/PSBCH block, a UE assumes a frequency location corresponding to the subcarrier with index 66 in the S-SS/PSBCH block [4, TS 38.211], is provided by absoluteFrequencySSB-SL. The UE assumes that a S-PSS symbol, a S-SSS symbol, and a PSBCH symbol have a same transmission power. The UE assumes a same numerology of the S-SS/PSBCH as for a SL BWP of the S-SS/PSBCH block reception, and that a bandwidth of the S-SS/PSBCH is within a bandwidth of the SL BWP. The UE assumes the subcarrier with index 0 in the S-SS/PSBCH block is aligned with a subcarrier with index 0 in a RB of the SL BWP.   
<Unchanged parts omitted>

Agreements:
· PSBCH-DMRS is used for S-SSB RSRP measurement.
· S-SSS may be used for S-SSB RSRP measurement additionally, in which case,  it is up to UE implementation to use PSBCH DMRS only or S-SSS + PSBCH DMRS.

Agreements:
· Adopt the following TP
----------------------------------------------------Start of draft TP for 38.215----------------------------------------------------
5.1.22   PSBCH reference signal received power (PSBCH-RSRP)

	Definition
	PSBCH Reference Signal Received Power (PSBCH-RSRP) is defined as the linear average over the power contributions (in [W]) of the resource elements that carry demodulation reference signals associated with physical sidelink broadcast channel (PSBCH).

For PSBCH-RSRP sidelink secondary synchronization signals in addition to demodulation reference signals for PSBCH may be used. PSBCH-RSRP using sidelink secondary synchronization signals shall be measured by linear averaging over the power contributions of the resource elements that carry corresponding reference signals.

For frequency range 1, the reference point for the PSBCH RSRP shall be the antenna connector of the UE. For frequency range 2, PSBCH-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported PSBCH-RSRP value shall not be lower than the corresponding PSBCH-RSRP of any of the individual receiver branches.

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED inter-frequency



NOTE 1:   The number of resource elements within the considered measurement frequency bandwidth and within the measurement period that are used by the UE to determine PSBCH-RSRP is left up to the UE implementation with the limitation that corresponding measurement accuracy requirements have to be fulfilled.
NOTE 2:   The power per resource element is determined from the energy received during the useful part of the symbol, excluding the CP.
NOTE 3:   It is up to UE implementation to use PSBCH DMRS only or both S-SSS and PSBCH DMRS for PSBCH-RSRP.
-----------------------------------------------------End of draft TP for 38.215-----------------------------------------------------
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