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1. Introduction
This contribution is a summary of RAN1 agreements and working assumptions in Rel-16 WI 5G V2X with NR sidelink.
2. RAN1#96bis
2.1. Physical layer structure for sidelink 

Agreements:

· Polar code adopted for Rel-15 NR DCI is applied to PSCCH.

· LDPC codes used for Rel-15 NR DL-SCH is applied to a transport block delivered by PSSCH.

Agreements:

· The starting symbol and the number of symbols for a PSCCH are assumed to be known to the receiving UE before decoding the PSCCH.

Agreements:

· For the purpose of evaluation of PSCCH design, RAN1 assumes 60 bits, 90 bits, 120 bits as the total SCI sizes including 24 bits CRC.

· Other sizes are not precluded.

Agreements:

· QPSK is used for PSCCH.

Working assumption:

· Transmission of 1 TB with up to 2 layers in a PSSCH is supported.

Agreements:

· At least for transmission perspective of a UE in a carrier, at least TDM between PSCCH/PSSCH and PSFCH is allowed for a PSFCH format for sidelink in a slot.

· FFS the details of the corresponding PSFCH format

· FFS whether it is also applicable from system/resource pool perspective or not
· i.e., in this case, there is no simultaneous transmission of PSCCH and PSFCH and there is no simultaneous transmission of PSSCH and PSFCH.

· FFS FDM between PSCCH/PSSCH and a PSFCH format which uses last symbol(s) available for sidelink in a slot 

· FFS TDM/FDM between PSCCH/PSSCH and other PSFCH format(s), if supported, which is/are different from the PSFCH format which uses last symbol(s) available for sidelink in a slot
2.2. Resource allocation for NR sidelink – Mode 1 


Agreements:

· A dynamic grant provides resources for one or multiple sidelink transmissions of a single TB.

· A configured grant (type-1, type-2) provides a set of resources in a periodic manner for multiple sidelink transmissions.

· UE decides which TB to transmit in each of the occasions indicated by a given configured grant.

· FFS: whether different transmissions of a TB can take place across multiple configured grants.

· Other restrictions on what can be transmitted in a given configured grant (e.g., based on QoS, destination UE, etc.) are up to RAN2.

2.3. Resource allocation for NR sidelink – Mode 2 


Agreements:

· NR V2X supports an initial transmission of a TB without reservation, based on sensing and resource selection procedure

· NR V2X supports reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB, based on sensing and resource selection procedure

· This functionality can be enabled/disabled by (pre-)configuration

· FFS Standalone PSCCH transmissions for resource reservations are supported in NR V2X
2.4. Sidelink synchronization mechanism
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.
2.5. In-device coexistence between LTE and NR sidelinks

Conclusion:

· RAN1 does not see any specification impact for support of Long Term Time-Scale TDM for coexistence of NR and LTE sidelinks
Working assumption:

· For Tx/Tx overlap, 
· If packet priorities of both LTE and NR sidelink transmissions are known to both RATs prior to time of transmission subject to processing time restriction, then the packet with a higher relative priority is transmitted 
· In case the priorities of LTE and NR SL transmissions are the same, then it is up to UE implementation as to which transmission is chosen (e.g., taking into account congestion, etc.)

· If packet priorities of both LTE and NR sidelink transmissions are not known to both RATs prior to time of transmission subject to processing time restriction, then it is up to UE implementation to manage Tx/Tx overlaps (e.g., LTE transmissions are always prioritized, etc.)
· RAN1 does not assume any impact to LTE physical layer specifications
2.6. Physical layer procedures for sidelink
Agreements:

· Confirm the following working assumption:

· Working assumption:

· When HARQ feedback is enabled for groupcast, support (options as identified in RAN1#95):

· Option 1: Receiver UE transmits only HARQ NACK

· Option 2: Receiver UE transmits HARQ ACK/NACK

· Note: RAN1 has not concluded the respective applicability of option 1 vs. option 2 yet

· Send LS to RAN2 to inform RAN1’s agreement on HARQ feedback for groupcast – draft LS to be prepared in R1-1905790 (Hanbyul, LGE),which is approved with final LS in R1-1905906
Agreements:

· In HARQ feedback for groupcast,

· When Option 1 is used for a groupcast transmission, it is supported 

· all the receiver UEs share a PSFCH

· FFS: a subset of the receiver UEs share a PSFCH

· FFS: all or a subset of receiver UEs share a pool of PSFCH.

· When Option 2 is used for a groupcast transmission, it is supported 

· each receiver UE uses a separate PSFCH for HARQ ACK/NACK.

· FFS: all or a subset of receiver UEs share a PSFCH for ACK transmission and another PSFCH for NACK transmission

· FFS on which entity and how to allocate PSFCH resource to the receiver UE(s)

· FFS whether or not to additionally support a mixture of option 1 and option 2 for a groupcast transmission

· Note: Each PSFCH is mapped to a time, frequency, and code resource.

Working assumption:

· Regarding the use of TX-RX geographical distance and/or RSRP in determining whether to send HARQ feedback for groupcast
· Support at least the use of TX-RX geographical distance

· FFS whether or not to additionally use L1-RSRP

· Companies are encouraged to perform additional evaulations/analysis

Agreements:

· It is supported, in a resource pool, that within the slots associated with the resource pool, PSFCH resources can be (pre)configured periodically with a period of N slot(s)
· N is configurable, with the following values
· 1
· At least one more value >1
· FFS details
· The configuration should also include the possibility of no resource for PSFCH. In this case, HARQ feedback for all transmissions in the resource pool is disabled
· HARQ feedback for transmissions in a resource pool can only be sent on PSFCH in the same resource pool
Agreements:

· Support at least Sidelink CSI-RS for CQI/RI measurement

· Sidelink CSI-RS is confined within the PSSCH transmission
2.7. QoS management for sidelink
Agreements:

· Support at least NR CBR as congestion metric for NR sidelink congestion control. 

· LTE CBR is the baseline for defining NR CBR.
2.8. Support of NR Uu controlling LTE sidelink 
Agreements:

· Regarding RRC-based versus DCI-based activation/release of LTE sidelink SPS, RAN1 agrees to make the choice on the basis of at least:

· Spec impact

· Flexibility

· Performance, including latency

· Implementation complexity

· Timing of the activation/deactivation

2.9. Others

Agreements:

· No new reference signal dedicated to SL RLM is introduced. 

· Existing SL RS is reused for SL RLM/RLF

· Note: CSI-RS is not precluded

· RAN1 has no intention to introduce RS transmitted in a periodic manner only for SL RLM purposes

· FFS:

· Whether SL RS is transmitted in a stand-alone manner for SL RLM/RLF 

Agreements:

· Regarding metric for SL RLM/RLF declaration, RAN1 discussed the following (to be further studied):
· Reuse IS/OOS metric in Uu RLM as much as possible but considering the condition that RAN1 has no intention to introduce RS transmitted in a periodic manner only for SL RLM purposes

· Other metrics, e.g., congestion control metric (similar to CBR in LTE), consecutive HARQ-NACKs, etc.

· Note: RAN1 expects further input from RAN2 to further progress on this topic

To prepare reply LS using the above two agreements – Moonil (IDC), R1-1905788, which is approved with the following update:

RAN1 has agreed that no new reference signal dedicated to SL RLM is introduced and existing SL RS is reused for SL RLM/RLF (i.e., a SL RS introduced for other purpose(s) is reused for SL RLM/RLF. The details are still being discussed in RAN1).
Final LS in R1-1905863
Agreements:

· For further evaluation of NR V2X, 

· 2Tx/2Rx is taken as an additional simulation assumption for FR1.
3. RAN1#97
3.1. Physical layer structure for sidelink 

Agreements:
· A sequence-based PSFCH format with one symbol (not including AGC training period) is supported.

· This is applicable for unicast and groupcast including options 1/2.

· Sequence of PUCCH format 0 is the starting point.

· FFS: 1 PRB or multiple PRBs is/are used for this PSFCH format

· FFS: feasible number of HARQ-ACK bits, mapping of HARQ-ACK bit 

· FFS whether to support the following formats

· X-symbol PSFCH format with a repetition of the one-symbol PSFCH format (not including AGC training period).

· E.g. X=2

· A PSFCH format based on PUCCH format 2

· A PSFCH format spanning all available symbols for sidelink in a slot

Agreements:
· Transmission of PSSCH is mapped onto contiguous PRBs only

Agreements:

· Sub-channel size is (pre)configurable.

· FFS details (e.g., possible sizes, a minimum size etc.)

Conclusion:

· If two-stage SCI is supported, the following details are used.

· Information related to channel sensing is carried on 1st-stage.

· 2nd-stage is decoded by using PSSCH DMRS.

· Polar coding used for PDCCH is applied to 2nd-stage

· Payload size for 1st-stage in two-stage SCI case is the same for unicast, groupcast, and broadcast in a resource pool.

· After decoding the 1st-stage, the receiver does not need to perform blind decoding of 2nd-stage. 

· FFS other details

· Companies are encouraged to perform analysis (e.g., flexibility, complexity, forward compatibility, overhead, spec impact, latency, robustness, reliability, etc.)/evaluations with details of the SCI contents comparing single-stage vs. two-stage SCI. Aim to conclude in RAN1#98

Working assumption:

· Rel-15 PDSCH DMRS Configuration type 1 and/or type 2 are reused for frequency-domain pattern of PSSCH DMRS.

· FFS whether to support either one or both types

· FFS details on multiplexing of different ports for PSSCH DMRS

3.2. Resource allocation for NR sidelink – Mode 1 

Agreements:

· Sidelink HARQ ACK/NACK report from transmitter UE to gNB is supported with details FFS.

Note: this reverts the following agreement from RAN1#96:

· Sidelink HARQ ACK/NACK report from UE to gNB is not supported in Rel-16.

· SR/BSR report to gNB for the purpose of requesting resources for HARQ retransmission is not supported.

Send an LS to RAN2 with the agreement – R1-1907889, which is approved with final LS in R1-1907905
Agreements:

· NR sidelink does not support performing different transmissions of a TB using different configured grants.

Agreements:

· For mode 1:

· A dynamic grant by the gNB provides resources for transmission of PSCCH and PSSCH.

3.3. Resource allocation for NR sidelink – Mode 2 

Agreements:

· NR V2X Mode-2 supports resource reservation for feedback-based PSSCH retransmissions by signaling associated with a prior transmission of the same TB

· FFS impact on subsequent sensing and resource selection procedures

· At least from the transmitter perspective of this TB, usage of HARQ feedback for release of unused resource(s) is supported

· No additional signaling is defined for the purpose of release of unused resources by the transmitting UE

· FFS the behavior of the receiver UE(s) of this TB and other UEs

Conclusion:

· RAN1 to discuss further the following

· Maximum number of blind retransmissions supported for one TB

· Maximum number of reserved blind retransmission

· Maximum number of HARQ feedback-based retransmissions supported for one TB

· Maximum number of reserved HARQ feedback-based retransmission 

Agreements:

· RAN1 to further select between the following options of sidelink resource reservation for blind retransmissions:

· Option 1: A transmission can reserve resources for none, one, or more than one blind retransmission

· Option 2: A transmission can reserve resource for none or one blind retransmission

Agreements:

· Resource selection window is defined as a time interval where a UE selects sidelink resources for transmission

· The resource selection window starts T1 ≥ 0 after a resource (re-)selection trigger and is bounded by at least a remaining packet delay budget

· FFS T1 value, whether it is measured in slots, symbols, ms, etc.

· FFS other conditions

Agreements:

· Support a sub-channel as the minimum granularity in frequency domain for the sensing for PSSCH resource selection

· No additional sensing for other channels

3.4. Sidelink synchronization mechanism
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)

3.5. In-device coexistence between LTE and NR sidelinks

Agreements:

· For Tx/Tx overlap,
· Confirm the working assumption made in RAN1#96bis
· UE capability is defined for short-term time-scale TDM for in-device coexistence

Agreements:

· For Rx/Rx overlap, 

· Up to UE implementation to manage receptions of LTE and NR sidelinks.

3.6. Physical layer procedures for sidelink
Agreements:

· For sidelink transmit power control,

· Total sidelink transmit power is the same in the symbols used for PSCCH/PSSCH transmissions in a slot.

· FFS whether/how to handle simultaneous transmission of sidelink and uplink

· The maximum SL transmit power is (pre-)configured to the TX UE.

· FFS on details (e.g., whether the maximum power is dependent of parameters such as the priority of PSCCH/PSSCH)

Agreements:

· For the SL open-loop power control, a UE can be configured to use DL pathloss (between TX UE and gNB) only, SL pathloss (between TX UE and RX UE) only, or both DL pathloss and SL pathloss.

· When the SL open-loop power control is configured to use both DL pathloss and SL pathloss,

· The minimum of the power values given by open-loop power control based on DL pathloss and the open-loop power control based on SL pathloss is taken.

· (Working assumption) P0 and alpha values are separately (pre-)configured for DL pathloss and SL pathloss.

Agreements:

· For at least option 1 based TX-RX distance-based HARQ feedback for groupcast,
· A UE transmits HARQ feedback for the PSSCH if TX-RX distance is smaller or equal to the communication range requirement. Otherwise, the UE does not transmit HARQ feedback for the PSSCH

· TX UE’s location is indicated by SCI associated with the PSSCH.

· Details FFS 

· The TX-RX distance is estimated by RX UE based on its own location and TX UE location.

· The used communication range requirement for a PSSCH is known after decoding SCI associated with the PSSCH

· FFS implicit or explicit

· FFS how to define location

· Send a response LS to SA2 including this agreement – R1-1907823 (Hanbyul, LGE), which is approved with final LS in R1-1907908
Agreements:

· For the period of N slot(s) of PSFCH resource, N=2 and N=4 are additionally supported.

Agreements:

· For a PSSCH transmission with its last symbol in slot n, when the corresponding HARQ feedback is due for transmission, it is expected to be in slot n+a where a is the smallest integer larger than or equal to K with the condition that slot n+a contains PSFCH resources.

· FFS details of K

Agreements:

· At least for the case when the PSFCH in a slot is in response to a single PSSCH:

· Implicit mechanism is used to determine at least frequency and/or code domain resource of PSFCH, within a configured resource pool. At least the following parameters are used in the implicit mechanism:

· Slot index (FFS details) associated with PSCCH/PSSCH/PSFCH

· Sub-channel(s) (FFS details) associated with PSCCH/PSSCH

· Identifier (FFS details) to distinguish each RX UE in a group for Option 2 groupcast HARQ feedback

· FFS detailed applicability of the above parameters 

· FFS: Other parameters (e.g. SL-RSRP/SINR, Layer-1 source ID, location information, etc.)

Conclusion:

· Study further whether/how to handle/avoid the following cases for PSFCH transmission and reception:

· Case 1 (PSFCH TX/RX overlap): A UE transmitted a PSSCH and received SCI scheduling another PSSCH where PSFCH resources corresponding the two PSSCHs appear in the same slot.

· Case 2 (PSFCH TX to multiple UEs): A UE received SCI from different UEs and the associated PSFCHs appear in the same slot.

· Case 3 (PSFCH TX with multiple HARQ feedback to the same UE): A UE received multiple SCI from the same UE and the associated PSFCHs appear in the same slot.

3.7. QoS management for sidelink
Agreements:

· LTE V2X sidelink congestion control is the starting point for defining NR sidelink congestion control.

Agreements:

· Higher-layer reporting of CBR to the gNB is supported for RRC_CONNECTED UEs.

3.8. Support of NR Uu controlling LTE sidelink 
Agreements:

· RRC-based activation/deactivation is not supported

· DCI-based activation/deactivation is supported 

· Support of LTE PC5 scheduling by NR Uu (mode 3-like ) is based on UE capability

· NR DCI provides the fields of DCI 5A in LTE-V that are related to SPS scheduling

· The size of DCI for activation/deactivation is one of the DCI size(s) that will be defined for NR Uu scheduling NR V2V

· FFS whether the DCI format is the same as one of the DCI formats that will be defined for NR Uu scheduling NR V2V

· Activation/deactivation applies to the first LTE subframe after Z+X ms after receiving the DCI

· Z is the same timing offset in current LTE V2X specs

· X>0. FFS value(s) of X, and if one or multiple values of X are possible

Draft LS to RAN to be prepared in R1-1907826 (Phillippe, Huawei), which is approved with the following update:

for LTE sidelink for mode 3

with final LS in R1-1907909.

3.9. Others

Agreements:

· No standalone RS dedicated to SL RLM/RLF in Rel-16

Agreements:

· For the high congestion scenario, UE dropping option A with vehicle speed 10 km/h for Highway is taken as an additional simulation assumption.

· 100% vehicles generate packets, and companies can select the traffic model(s) from the following two models in TR 37.885:

· Periodic traffic model 1 (low traffic intensity)

· Aperiodic traffic model 1 (medium traffic intensity)

· Company to provide details of congestion control operation, if it is modelled

4. RAN1#98
4.1. Physical layer structure for sidelink 

Agreements:

· In physical layer perspective, a (pre-)configured resource pool can be used for all of unicast, groupcast, and broadcast for a given UE. 

· There is no (pre-)configuration to inform which cast types are used for the resource pool.

Agreements:

· (Pre-)configuration of one or more PSSCH DMRS pattern(s) in time domain per a resource pool is supported.

· Exact DMRS pattern is indicated by SCI

· FFS details, including whether or not to have the indication bit in case of one (pre)configured DMRS pattern

· For Mode 2, DMRS pattern is chosen by the transmitter UE from the (pre)configured patterns for the resource pool.

· FFS: case for Mode 1

· FFS: whether/how to use restrictions for choice of DMRS pattern 

· FFS on details on time-domain pattern

· FFS the number of possible DMRS patterns

· Note: it is not intended to specify DM-RS based resource pool selection 

Agreements:

· Support 2-stage SCI

· 1st SCI is carried in PSCCH.

· FFS: other details

4.2. Resource allocation for NR sidelink – Mode 1 

Agreements:

· For Mode-1, support both same-carrier & cross-carrier scheduling from gNB to NR SL

· Whether or not to have the cross-carrier scheduling indicator in the DCI given that there is only one SL carrier for a UE in Rel-16

Agreements:

· At least for dynamic grant, the timing and resource for PUCCH used for conveying SL HARQ feedback to the gNB are based on the indication(s) in the corresponding PDCCH

· Details FFS

Agreements:
· DCI indicates the slot offset between DCI reception and the first sidelink transmission scheduled by DCI.

· The minimum gap between DCI and the first scheduled sidelink transmission is not smaller than the corresponding UE processing time.

· Details FFS

4.3. Resource allocation for NR sidelink – Mode 2 

Agreements:

· At least for mode 2, The maximum number of SL resources NMAX reserved by one transmission including current transmission is [2 or 3 or 4]

· Aim to select the particular number in RAN1#98

· NMAX is the same regardless of whether HARQ feedback is enabled or disabled

Agreements:

· At least for mode 2,  (Pre-)configuration can limit the maximum number of HARQ (re-)transmissions of a TB

· Up to 32

· FFS the set of values

· FFS signaling details (UE-specific, resource pool specific, QoS specific, etc.)

· If no (pre)configuration, the maximum number is not specified

· Note: this (pre-)configuration information is NOT intended for the Rx UE

Agreements:

· In Mode-2, SCI payload indicates sub-channel(s) and slot(s) used by a UE and/or reserved by a UE for PSSCH (re-)transmission(s) 

· SL minimum resource allocation unit is a slot

· FFS whether when the resource allocation is multiple slots, the slots can be aggregated

· FFS whether in case of multiple slots, the indicated slots are contiguous or not

Working assumption:

· An indication of a priority of a sidelink transmission is carried by SCI payload

· This indication is used for sensing and resource (re)selection procedures

· This priority is not necessarily the higher layer priority

Agreements:

· The resource (re-)selection procedure includes the following steps

· Step 1: Identification of candidate resources within the resource selection window
· FFS details
· Step 2: Resource selection for (re-)transmission(s) from the identified candidate resources
· FFS details
Agreements:

· In Step 1 of the resource (re-)selection procedure, a resource is not considered as a candidate resource if:

· The resource is indicated in a received SCI and the associated L1 SL-RSRP measurement is above an SL-RSRP threshold

· The SL-RSRP threshold is at least a function of the priority of the SL transmission indicated in the received SCI and the priority of the transmission for which resources are being selected by the UE

· FFS details

4.4. Sidelink synchronization mechanism
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:
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· 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

· For 15kHz SCS, {1, [2]}

· For 30kHz SCS, {1, 2}

· For 60kHz SCS, {???}

· For 120kHz SCS, {???}

· FFS details for the multiple S-SSB transmissions within one S-SSB period (the set of slots, repetition?, etc.)

Update on Friday:

Agreements:

· 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}

Agreements:

· RS based synchronization can be supported by UE implementation without RAN1 specification impact.
Agreements in [98-NR-09]:
· For confirmation of the working assumption of synchronization priority rules, eNB/gNB should be included into the priority order of GNSS-based synchronization.
	GNSS-based synchronization
	gNB/eNB-based synchronization

	• P0: GNSS
• P1: UE directly synchronized to GNSS
• P2: UE indirectly synchronized to GNSS
• P3: gNB/eNB
• P4: UE directly synchronized to gNB/eNB
• P5: UE indirectly synchronized to gNB/eNB
• P6: 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. 


  
When GNSS-based synchronization is (pre-)configured, it is also supported to disable the use of P3, P4, P5 by (pre-)configuration (i.e., a UE skips P3, P4, P5 in synchronization reference selection procedure). Details are up to RAN2

· Send an LS to RAN2/4 to inform this agreement.
· Final LS approved in R1-1909910.
4.5. In-device coexistence between LTE and NR sidelinks
Agreements:

· Unless packet priorities of both LTE and NR sidelink are known to both RATs prior to time of collision (subject to processing time restriction), then
· It is up to UE implementation to handle LTE Tx/NR Rx overlap.

· It is up to UE implementation to handle NR Tx and LTE Rx overlap.

Agreements:

· RAN1 understand that NR V2X priority field and PPPP are directly comparable i.e. the same numerical value has the same meaning in both the RATs. 

· Ask SA2 to confirm the understanding. If understanding is incorrect, please provide solution. 

Draft LS in R1-1909818 (Sudhir, QC), which is approved (with the update “in-device”) with final LS in R1-1909876 
4.6. Physical layer procedures for sidelink
Agreements:

· For PSSCH-to-HARQ feedback timing, to down-select:

· Option 1: K is the number of logical slots (i.e., the slots within the resource pool)

· Option 2: K is the number of physical slots (i.e., the slots within and outside the resource pool)

· FFS how to determine K.

Agreements:

· For TX-RX distance-based HARQ feedback for groupcast Option 1, 
· The location information of TX UE is indicated by the 2nd stage SCI payload 
· FFS whether/how higher layer signaling is also used in signaling the location information
· FFS whether/how to handle when the location information is not available at TX and/or RX UE.
Agreements:

· For Case 1 (PSFCH TX/RX overlap),

· Select PSFCH TX or RX based on priority rule

· Priority rule is based on at least priority indication in the associated PSCCH/PSSCH.

· FFS: Other priority rule (e.g. TX/RX, cast type, HARQ state, HARQ feedback option, number of (re)transmission of PSCCH/PSSCH), up to UE implementation

· For Case 2 (PSFCH TX to multiple UEs),

· Select N PSFCH(s) transmissions based on priority rule

· Priority rule is based on at least priority indication in the associated PSCCH/PSSCH.

· FFS: Other priority rule (e.g. cast type, HARQ state, HARQ feedback option, number of (re)transmission of PSCCH/PSSCH, collision status, etc.), up to UE implementation

· For Case 3 (PSFCH TX with multiple HARQ feedback to the same UE),

· FFS including whether to support multiple HARQ feedback bits are multiplexed on a PSFCH, whether to apply the solution of Case 2

· Send LS to RAN4 to ask the feasibility of simultaneous transmission of multiple PSFCH, and the maximum value of N if feasible (draft LS in R1-1909873, email approval till 9/5 – Hanbyul, LGE)

· Inform that no conclusion is made in RAN1 regarding whether the transmit power of PSFCH transmitted at the same time is the same or not when N>1.

· Including the current RAN1 agreement on PSFCH design

· Final LS is approved in R1-1909905 in [98-NR-11].

Agreements in [98-NR-10]:

· In Rel-16, at least for sequence-based PSFCH format with one symbol (not including AGC training period), it is not supported to do FDM between PSSCH/PSCCH and PSFCH.

· Discuss further the following:

· For a PSFCH format, in the symbols that can be used for PSFCH transmissions in a resource pool, a set of frequency resources is (pre-)configured for the actual use of PSFCH transmissions (i.e., PSFCH transmissions do not happen in other frequency resources). 

· FFS: Frequency resource sets for PSFCH are separated depending on HARQ feedback option.

· At least, it is supported to use a single K value for all UEs in a RX resource pool

· K=2 is supported

· FFS: whether to support other K values to be used as a single K value in a resource pool

· FFS: whether to support the use of multiple K values in a resource pool

· For implicit mechanism for PSFCH resource determination, 

· Support FDM between PSFCH resources used for HARQ feedback of PSSCH transmissions with different starting sub-channel in the same slot 

· Support FDM between PSFCH resources used for HARQ feedback of PSSCH transmissions with different starting sub-channel(s) in different slots

· FFS: Support FDM between PSFCH resources used for HARQ feedback of PSSCH transmissions with same starting sub-channel in different slots 

· FFS whether/when to support CDM between PSFCH resources used for HARQ feedback of PSSCH transmissions (e.g., when PSFCH resource is insufficient)

· For groupcast HARQ feedback Option 2, support CDM and FDM between PSFCH resources used by different RX UEs for HARQ feedback of the same PSSCH transmission

· FFS how to multiplex HARQ feedback for unicast, groupcast option 1, and groupcast option 2.

· Send LS to RAN4 to ask AGC settling time and RB size of PSFCH. A draft LS was shared in this thread.
· Final LS approved in R1-1909922.
Working assumption in [98-NR-12]:
· For SL-RSRP measurement/reporting for open-loop power control for PSCCH/PSSCH: 
· UE receiving RS for SL-RSRP measurement reports a filtered SL-RSRP (to be selected between L1-filtered SL-RSRP and L3-filtered SL-RSRP)

· The transmit power of the RS is not indicated to UE receiving RS for this purpose. 

· FFS whether to introduce additional behavior, e.g., restriction on transmit power change. 

· FFS SL-RSRP reporting signaling details (e.g., which layer signaling is used). 

· All the power above is normalized with a certain bandwidth (e.g., a PRB or a sub-channel). 

· Other alternatives can be considered in RAN1#98bis if the SL-RSRP measurement error becomes too high with this working assumption.
4.7. QoS management for sidelink
Agreements:

· For PSCCH/PSSCH multiplexing option 3, one CBR measurement over a resource pool is defined. 

· PSFCH resources, if (pre)configured, are excluded from this CBR measurement.

4.8. Support of NR Uu controlling LTE sidelink 
Agreements:

· A new RNTI is introduced to scramble the NR DCI used for scheduling LTE PC5.

Agreements:

· X is dynamically indicated using a field in the DCI

· FFS whether the DCI field provides an index to a table or the value of X

· The minimum value of X is subject to UE capability

· UE reports a single value subject to UE capability 

5. RAN1#98bis
5.1. Physical layer structure for sidelink 

Agreements:

· A slot is the time-domain granularity for resource pool configuration.

· To down-select:

· Alt 1. Slots for a resource pool is (pre-)configured with bitmap, which is applied with periodicity

· Alt 2. Slots for a resource pool is (pre-)configured, where the slots are applied with periodicity.

· FFS: signaling details

· FFS: how to apply the above bitmap signaling, e.g., to all slots or only to a set of slots

· FFS: symbols for sidelink in the slot, how to indicate for the case when not all symbols are for SL

Agreements:

· Support (pre-)configuration of a resource pool consisting of contiguous PRBs only

Agreements:

· For the number of bits of L1 IDs,

· Layer-1 destination ID: 16 bits
· Layer-1 source ID: 8 bits

Agreements:

· 256QAM is supported for SL.

· Support of 256QAM by a UE is FFS between mandatory vs. based on UE capability from the Rx perspective 

· Support of 256QAM is based on UE capability from the Tx perspective

· 64QAM is mandatory

Agreements:

· Three MCS tables supported in Rel-15 NR Uu CP-OFDM are also used for SL. 

· Support of the the low-spectral efficiency 64QAM MCS table is an optional UE feature in SL as in the Uu link
· For each resource pool, at least one MCS table is (pre)-configured

· FFS whether or not to introduce a case where the MCS table can be overwritten by PC5 RRC or indicated in SCI

· Each resource pool is only configured with one 1st stage SCI PSCCH format

Agreements:

· Rel-15 NR PDCCH DMRS pattern is reused for PSCCH DMRS pattern.


· For frequency-domain pattern for PSCCH DMRS, reuse Rel-15 NR PDCCH DMRS, i.e., comb-4 fixed RE mapping for PSCCH DMRS.

· (Working assumption) For time-domain pattern for PSCCH DMRS, every symbol of PSCCH has PSCCH DMRS REs.

· FFS: how to initialize DMRS sequence generator

Agreements:

· PSCCH for 1st stage SCI with 2 and 3 symbols is supported in Rel-16. 

· FFS: other length(s) of symbols (e.g., all symbols)

· The number of symbols above excludes AGC symbols if any

· The number of PSCCH symbols is explicitly (pre-)configured per Tx/Rx resource pool

Agreements:

· Resource mapping of SL CSI-RS is performed by using one SL CSI-RS pattern in an RB, where the possible patterns in an RB are a subset of NR Uu CSI-RS time-frequency/CDM resource mapping patterns in an RB
· The subset is to be pre-defined by spec 
· FFS how the one pattern is determined (but not part of SCI)
· FFS which subset
Agreements:

· SL CSI-RS is transmitted by a UE only if: 

· when the corresponding PSSCH is transmitted (as agreed before) by the UE, and,

· when SL CQI/RI reporting is enabled by higher layer signaling, and 

· when enabled, if the corresponding SCI by the UE triggers the SL CQI/RI reporting 

Agreements:

· The 2nd stage SCI is carried within the resource of the corresponding PSSCH.

· Scrambling operation for the 2nd stage SCI is applied separately with PSSCH

Agreements:

· Support 1st stage SCI in PSCCH in one subchannel only. 

· Within one subchannel, there is at most one 1st stage SCI, except for spatial re-use

· For RE mapping of the 2nd stage SCI, frequency-first mapping within the PSSCH is used. To down-select:

· Alt 1. The REs for the 2nd SCI are not interlaced with (localized in) PSSCH data RE.

· Alt 1-1. only RBs in the subchannel having the corresponding 1st stage SCI can be possibly used for mapping the 2nd stage SCI

· Alt 1-2. only RBs in the all sub-channels for the scheduled PSSCH can be possibly used for mapping the 2nd stage SCI.

· Alt 2. The REs for the 2nd stage SCI can be interlaced with (distributed in) PSSCH data RE.

· Whether to allow mapping with the same symbol of PSSCH DMRS

· For modulation order of the 2nd stage SCI, to down-select:

· Alt 1. Fixed as QPSK

· Alt 2. Same as PSSCH

· The same PSSCH DM-RS port(s) is used for transmitting the 2nd stage SCI.

· When PSSCH is 2-layer, FFS how to map the 2nd stage SCI modulation symbols to the two layers, to down-select:

· Alt 1: when PSSCH is 2-layer, the same modulation symbol of the 2nd stage SCI is mapped to the two layers

· Alt 2: when PSSCH is 2-layer, different modulation symbols of the 2nd stage SCI are mapped to the two layers

· A combination thereof

Agreements:

· Support {10, 15, 20, 25, 50, 75, 100} PRBs for possible sub-channel size.

· FFS other values (e.g., 4, 5, 6, etc.)

· One value of the above set is (pre)configured for the sub-channel size for the resource pool.

· Size of PSCCH: X

· X ( N, where N is the number of PRBs of the subchannel

· X is (pre)-configurable with values FFS, X

5.2. Resource allocation for NR sidelink – Mode 1

Agreements:

· In Mode-1, for a UE, for each of the configured MCS tables (for both DG & CG):

· If no MCS is configured, UE autonomously selects MCS from the full range of values 

· Up to UE implementation

· FFS details for the MCS table

· If a single MCS is configured, the MCS is used by the UE

· If a range of two or more MCSs are configured, UE autonomously selects the MCS from the configured values

· Up to UE implementation

Agreements:

· To signal the gap between DCI reception and the first sidelink transmission scheduled by DCI:

· A table of values is configured by RRC.

· DCI determines which of the configured values is used.

· FFS how to determine the slot for the first sidelink transmission (e.g., based on the indicated value, potential async between Uu & SL, different numerologies, etc.)

· FFS if the gap is in physical or logical slots.

Agreements:

For reporting SL HARQ-ACK to the gNB: 

· For dynamic grant and configured grant type-2 in SL, the Rel-15 procedure and signalling for DL HARQ-ACK are reused for the purpose of selecting PUCCH offset/resource and format in UL. 
· The configuration for SL is separate from Uu link for a UE
· FFS how to indicatae timing of transmission in PUCCH, including whether physical or logical slots are used
· For configured grant type-1 in SL, RRC is used to configure PUCCH offset/resource and format in UL (if supported)

R1-1911643

Agreements:

· Two different UE-specific SL RNTIs are introduced for Mode-1 scheduling: one for CRC scrambling in DCI for a dynamic grant and the other one for CRC scrambling in DCI for a configured grant type-2.

· The two above DCIs have the same size

Agreements:

· Multiple type-1 configured grants per UE are supported when LTE Uu controls NR SL
· Up to the same max number of type-1 configured grants per UE when NR Uu controls NR SL

Working assumption:

· Each transmission in a resource provided by a configured grant contains PSCCH and PSSCH.
Agreements:

· For a configured grant in Mode 1 when using SL HARQ feedback:
· There is only one HARQ-ACK bit for the configured grant
· There is one PUCCH transmission occasion after the last resource in the set of resources provided by a configured grant.
5.3. Resource allocation for NR sidelink – Mode 2

Agreements:

· Maximum number of HARQ (re-)transmissions is (pre-)configured per priority per CBR range per transmission resource pool


· The priority is the one signaled in SCI

· This includes both blind and feedback-based HARQ (re)-transmission

· The value range is any value from 1 to 32

· If the HARQ (re)transmissions for a TB can have a mixed blind and feedback-based approached (FFS whether or not to support this case), the counter applies to the combined total

Agreements:

· Resource (re-)selection procedure supports re-evaluation of Step 1 and Step 2 before transmission of SCI with reservation

· The re-evaluation of the (re-)selection procedure for a resource reservation signalled in a moment ‘m’ is not required to be triggered at moment > ‘m – T3’ (i.e. resource reselection processing time needs to be ensured)

· FFS condition to change resource(s) from previous iteration to resource(s) from current iteration

· FFS relationship of T1 and T3, if any

· FFS whether to handle it differently for blind and feedback-based retransmission resources

Agreements:

· In Step 1, initial L1 SL-RSRP threshold for each combination of pi and pj is (pre-)configured, where pi - priority indication associated with the resource indicated in SCI and pj - priority of the transmission in the UE selecting resources
Agreements:

· In Step 1, when the ratio of identified candidate resources to the total number of resources in a resource selection window, is less than X%, all configured thresholds are increased by Y dB and the resource identification procedure is repeated

· FFS value(s)/configurability of X 

· At least one value of X=20

· Y=3

· FFS other conditions to stop RSRP threshold increment, if any

Agreements:

· Support a resource pre-emption mechanism for Mode-2
· A UE triggers reselection of already signaled resource(s) as a resource reservation in case of overlap with resource(s) of a higher priority reservation from a different UE and, SL-RSRP measurement associated with the resource reserved by that different UE is larger than an associated SL-RSRP threshold

· Only the overlapped resource(s) is/are reselected

· FFS

· the timeline for reselection

· other details

· FFS whether or not to support other potential UE behaviour (e.g, power boosting/reduction)

· This mechanism can be enabled or disabled, per resource pool

· FFS details

5.4. Sidelink synchronization mechanism
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.

5.5. In-device coexistence between LTE and NR sidelinks
Agreements:

· For Tx/Rx overlap, 

· If packet priorities of both LTE and NR sidelinks are known to both RATs prior to time of transmission/reception (subject to processing time restrictions), then the packet with a higher relative priority is transmitted/received 
· In case the priorities of LTE and NR sidelink packets are the same, then it is up to UE implementation as to which packet is transmitted/received

Agreements:

· For sidelink synchronization signal/channel (including S-SSB and LTE SLSS/PSBCH) priority for a UE is (pre)-configured per UE 

· The (pre)-configured priority is used in the same way as the priority for other channel/signals w.r.t. prioritization for handling in-device co-existence

· Note: it is understood that the same priority (pre)-configuration is intended for all the related UEs 

· The priority of PSFCH is set as the priority of the corresponding PSSCH.

5.6. Physical layer procedures for sidelink
Working assumption:

· For the power limited case in supporting simultaneous sidelink and uplink transmissions (SL carrier is different from UL carrier),

· If sidelink transmission is prioritized over uplink transmission, the UE shall adjust the uplink transmission power before the start of the transmission such that its total transmission power does not exceed [image: image2.wmf]CMAX

P

 on any overlapped portion. In this case, calculation of the adjustment to the uplink transmission power is not specified.

· If uplink transmission is prioritized over sidelink transmission, the UE shall adjust the sidelink transmission power before the start of the transmission such that its total transmission power does not exceed [image: image3.wmf]CMAX

P

 on any overlapped portion. In this case, calculation of the adjustment to the sidelink transmission power is not specified.

· Total sidelink transmit power is the same in the symbols used for actual PSCCH/PSSCH transmissions in a slot in case of simultaneous transmission of sidelink and uplink

· PSCCH/PSSCH transmissions can be dropped in some symbols when there are uplink transmissions with higher priority and the UE cannot keep the same sidelink transmission power in the symbols.

· Selection of the dropped symbols is up to UE implementation where the dropped symbols should include the overlapping symbols.

· If the simultaneous transmission of sidelink and uplink is beyond the UE capability, the one not prioritized can be dropped.

· FFS: when to prioritize which transmission

· FFS: how to address UE processing time

· FFS: whether there is a case of dropping some symbols of uplink transmissions

· Whether/how to address RF transient period is up to RAN4.

Agreements:

· For PSFCH power control, 

· It is supported that the open-loop power control is based on the pathloss between PSFCH TX UE and gNB (if PSFCH TX UE is in-coverage):

· The nominal power and alpha for PSFCH power control are configured separately from the parameters used for PSCCH/PSSCH power control.

·  (working assumption) Sidelink pathloss based PSFCH power control is not supported.

Agreements:

· L3-filtered sidelink RSRP reporting (from RX UE to TX UE) for open-loop power control for PSCCH/PSSCH uses higher layer signaling. 

· Details (e.g., reporting layer, triggering condition, etc.) are up to RAN2.

· FFS: Other details

Agreements:

· For SL-RSRP measurement for SL open-loop power control, PSSCH DMRS is used

Agreements:

· For CQI/RI reporting on PSSCH: 

· Higher layer signaling (e.g. MAC CE) is used for CQI/RI reporting

· Details up to RAN2

· SL CQI/RI measurement and derivation are based on the existing physical layer procedure for Uu

Send an LS to RAN2 to capture the above agreements, along with those related to power control, to RAN2 – Hanbyul (LGE), R1-1911662, which is endorsed with final LS R1-1911698. 

Agreements:

· For PSSCH-to-HARQ feedback timing, K is the number of logical slots (i.e. the slots within the resource pool)

Working assumption:

· For TX-RX distance-based HARQ feedback for groupcast Option 1,
· Zone is (pre-)configured with respect to geographical area, and Zone ID associated with TE UE’s location is indicated by SCI.

· Details FFS

· Note: this does not intend to impact the discussion on the zone based resource allocation.

Agreements:

· For the communication range requirement for TX-RX distance-based HARQ feedback, explicit indication in the 2nd stage SCI is used.

· FFS details

Working assumption:

· For HARQ feedback in groupcast and unicast, when PSFCH resource is (pre-)configured in the resource pool,

· SCI explicitly indicates whether HARQ feedback is used or not for the corresponding PSSCH transmission.

5.7. QoS management for sidelink
Agreements:

Define NR sidelink Channel Occupancy Ratio (CR) measurement.

· LTE CR is the baselines 

Agreements:

· Congestion control can restrict the values of at least the following PSSCH/PSCCH TX parameters per resource pool:

· Range of MCS for a given MCS table supported within the resource pool

· Range of number of sub-channels

· Upper bound of number of (re)transmissions – already agreed in mode 2 AI

· Upper bound of TX power (including zero TX power)

· Congestion control can set an upper bound on channel occupancy ratio (CR), CRlimit.

· Ranges/bounds of the transmission parameters and CRlimit are functions of QoS and CBR.

· In addition to congestion control (in use or not in use), the above parameters can be restricted by reusing the same mechanism as in LTE

· For speed, further discussion on absolute vs. relative speed

· FFS other parameter(s) that can be restricted 

· FFS whether or not to tie the speed with a UE capability

Agreements:

Lookup table links CBR range with values of the transmission parameters and CRlimit for each value of the indication of a priority of a sidelink transmission carried by SCI payload (as per WA from RAN1#98), Lookup table is (pre)configured. Details up to RAN2. 

· Up to 16 (as a working assumption) CBR ranges are supported

· The working assumption will be automatically confirmed in RAN1#99 if no further input

Agreements:

· For the priority indication in 1st stage SCI: 

· Up to RAN2 on how to define the mapping between the priority indication and the corresponding QoS

· Size is 3 bits (as a working assumption)
Agreements:

· Sidelink RSSI (SL-RSSI) measurement is used for CBR estimation

Agreements:

A sidelink resource is busy for the purpose of CBR measurement if Sidelink RSSI measured by the UE in that resource exceeds a (pre-)configured threshold.

5.8. Support of NR Uu controlling LTE sidelink
Agreements:

· The NR DCI field to indicate X provides an index to a table of values

· The table of values is configurable, and has 8 values

· The size of the DCI field is fixed at 3 bits

5.9. Others
Agreements:

· When the Rx UE received a signal associated with the unicast link, no support of IS/OOS indication to upper layer at the Rx UE

· When the Rx UE received no signal associated with the unicast link during an RLM indication period, no indication to upper layer at the Rx UE

Send an LS to RAN2 to inform the above agreements R1-1911689 – Moonil (IDC). In the LS, to add:

“RAN1 is still discussing the IS/OOS indication from the Tx UE perspective”. 

The draft LS is approved with final LS in R1-1911699. 
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